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Bowie (W), Fundamental Geodetic Surveys in tho 
United States nearing completion, 559 
Boycott (Prof A E ), Dew Ponds, 914 
Boyd (Dr J D ), appointed a University demonstrator 
m Anatomy m Cambridge University, 277 
Boyle (E ), appointed chemical engineer for research on 
Waxes at University College, Cork, 228 
Boys (Sir C V ), eightieth birthday and work of, 305 , 
The Natural Logarithm (Renew), 893 , To, on hi» 
Eightieth Birthday, 984 

Bradford (Sir John Rose), [death], 673 , [obituary article], 
781 

Bragg (Sir William), Molecular Structure of Dielectrics 
(Kelvin Lecture), 838 , elected president of the 
Science Masters’ Association, 76; X-Ray Crystal 
Analysis, 699 

Bragg (Prof W L ), Atomic Arrangement in Metals and 
Alloys (May Lecture of tho Institute of Metals), 
784, The New Crystallography (Bruoo-PreUer 
Lecture), 318 

Braunor (Prof B), [death], 290, [obituary article], 497 
Brech (F ), Pyritee in Quartz, 917 

Bredde (H L ), [E Cohen and], Velocity of Oxidation of 
Tin, 596 

Bredor, Jr (C M ), Ecology of a Bahaman Fresh-Water 
Lake, 110 

Brood (Prof C B ), and Prof G L Hosmer, The Prin¬ 
ciples and Practice of Surveying. Vol 2 • Higher 
Surveying Fourth odition (Renew), 8 
Brem (Mile M ), Diagnostic Characters of Woods, 881 
Breuil (AbW), Prehistoric Rock Paintings in Abyssinia, 
272 

Brewer (Dr F M), Elementary Qualitative Analysis 
(Renew), 939 

Bricout (Dr P ), Micro4nergdtique. Tome 1 et 2 (Review), 

491 

Bridgman (Prof P W), Electrical Resistances and 
Volume Changes up to 20,000 kgm /cm *, 971 
Briggs (Prof E A ), Anatomy of Animal Types for. 
Students of Zoology (Review), 131 
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Bnliouin (M ), The Planck Quanta and the Field of Atomic 
Force, 78 

Brindley (G. W.), and Dr F. E. Hoare, Magnetic Measure¬ 
ment of Ionio Deformations in Crystals, 473, 475 
Brmer (E ), [B Susz and], Roman Spectra of Mixtures of 
Nitric Acid and Nitrogen Pentoxide, 632 , and E 
Perrottet, Chemical Reactivities and Raman Spoctra 
in the Eugenol Group and the Vanillins, 071 
Britton (Dr H T S ), Conductometric Analysis Prin¬ 
ciples, Technique, Applications (Review). 384 
van don Brook (Prof. A J P ), and Prof J Matiegka, 
the Bones of Comemus, 272 

Brons (F.), Predissociation in the Third Positive Group of 
CO, 873 

Brook (H. L.), New Solo Aeroplane Flight Record, 540 
Brooks (L ), Educational Developments in Russia, 118 
Brooks (S C ), Distribution of Birds at Sea, 62 
Broom (Prof R ), A Now Typo of Anomodont Roptile, 
583, 687 

Broome (D C ), The Testing of Bituminous Mixtures a 
Laboratory Handbook concerning Road and Build¬ 
ing Materials with a ohapter on Roofing Felts, by 
R O. Child (Review), 857 

Bros© (Prof H L ), An Enoyelopaidia of Natural Science 
(Revteui), 373 

Brosset (C ), Crystal Structure of some Alkali Tungsten 
Chlorides, 874, 879 
Brough (J ), Now Permian Fish, 191 
Brown (C A C ), Pumps for Farm Water Supply, 145 
Brown (H ), Surface and Interfaeial Tension of Mercury, 
401 

Brown (H. H ), Life-History of Philine, 512 
Brown (Prof J Macmillan), [obituary articlo], 296 
Browne (Col S H ), bequest to Quoon's University, 
Belfast, 845 

Brolek (Prof. A ), [death], 15 

Bruce (E ) awarded an Edward Longstreth Medal of tho 
Franklin Institute, 948 
Bruoe, (E H S ), [death], 422 

Brtlche (E ), und O Schemer, Geomotrisohe Elektronenop- 
tik Grundlagen und Anwondungen (Review), 527 
Bran (J ), and L Tronstad, Germination Exjieriinents with 
Peas in Heavy Water, 1004 

Bran (P), Electrical Phenomena accompanying tho 
Formation of Organo magnesium Compounds, 931 
Bruylants (P ), Properties and Structure of Maleo- and 
Citracononitrilo, 803 

Buchanan (Sir George), awarded the Jennor Memorial 
Medal, 140 

Buchanan (Dr R. O ), New Zealand Pastoral Industries, 
589 

(le Buck (A ), and N H Swellengrebel, Results of Cross- 
mating tho Races (varieties) of Anopheles maeutipennu 
1088, Salivary Glands in Hibernating A nophelet 
maridipennia var inesseiB and semi-hihomating 
Anephelee macuhpennis var alroparvuv, Kill 
Buckingham (R A ), [H. R Hulme, J MoDougall, Prof, 
R. H Fowler and], The Photo-electno absorption of 
X-Rays in Heavy Elements, 618 
Budge (Sir E A Wallis), [obituary article], 172 
Bumo (J ), [E. Joukowsky and], Salta Dissolved in the 
Surface Waters and the Phreatic Waters of tho Can¬ 
ton of Geneva, 243 

Bull (A J.), Photo-Engraving (Review), 390 
Bungenberg do Jong (H G ), Orion ted Coacervates and their 
boaring upon the Formation of Colloid crystals, 1011 , 
and P v. d. Linde, Coocervato Sols and thoir relation 
to the Thoory of Lyophilic Colloidal Stability, 1011 
Burch (C R.), and Dr C Sykes, Continuously Evacuated 
Valve* and their Associated Equipment, 262 
Burohell (J P T.), [J Reid Moir and], 'Dimmuttvo' Flint 
Implements, 1079 

Burckhardt (E.), [A Stoll and], Ergobasino, a New Alka¬ 
loid from Ergot of Rye, Soluble m Water, 1087 
Burdick (0. L ), Humidity, Health and some New Inven¬ 
tions, 477 

Burgers, (J M.), [Dr. W. G. Burgers and]. Plasticity of 
Rock Salt and the Taylor and Becker-Orowan Theories 
of Crystalline Plasticity, 960, 962 


Vll 

Burgers (Dr W G ), Lattice Distortion m Nickel Iron, 
1037, 1042 , and J. M Burgers, Plasticity of Rock 
Salt and the Taylor and Becker-Orowan Theories of 
Crystalline Plasticity, 960, 962 
Burhop (E H S ), Theory of the Auger Effect, 440 
Burk (Dr D ), and H Linoweaver, The Minimum Kinetic 
Mechanism of Photosynthesis, 621, 624 
Burkenrood (M D ), Penonda of I.ouisiana, 881 , System¬ 
atica of the Penands, 438 

Bum (W. S.), [R A Macgregor, Prof F Bacon and]. 
Relation of Fatigue to Modern Engine Design, 401 
Burrartl (Col SO), and H H Hayden, revived by Col 
Sir Sidnoy Buiiard and Dr A M Heron, A Sketch 
of the Geography and Geology of tho Himalaya 
Mountains and Tibet (Review), 851 
Burroughs Wellcome Sc Co , an Alum-precipitated Toxoid 
(AP T ), 299 

Burrows (Dr. H ), Extrusion of Cells in the Tubules of the 
Epididymis, 546 

Burt (Dr F P ), elected dean of the Faculty of Scionoe of 
Manchester University, 196 

Burton (Prof E F ), Viscosity of Helium I and Helium II, 
265, 271 , [Prof J C McLennan, A Pitt and], Tho 
Slowing Down of Neutrons by Protons, 903, 918 , 
H. Grayson Smith and PGA Tarr, A Completely 
Supraconduoting Galvanometer, 906, 918, and 

W F Oliver, X-Ray Diffraction Patterns of Ice, 
595, 511 

Butcher (H L M ), Initiation in Southern Nigeria, 795 
Butcher (Dr R W ), Wasting Disease of Zostera manna, 
545, 549 

Butler (A J ), Use of Celluloso Films in Palaeontology, 
510, 511 

Butler (C P ), Large Sunspot Group of February, 1935, 
309 

Butler, (J B ), J Carroll, and Miss Kirby, Toxicity of 
Native Pyrothrum, 1000 
Butterfield (W R ), [obituary article], 985 
Buxton (Prof B H ), [obituary article], 14 
Byerly (Prof P ), and F B Blanchard, Well Gauges as 
Soismographs, 303, 310 

Byng (E S ), Communications and the Manufacturer, 867 


Cabannes (J ), and J Dufay, Annual Variation of the 
Intensity of tho Bright Lines of the Night Sky, 606 

Cnill5ro (Mile Sunonne), Specific Characters of Bowlingito, 
970 

Colder (W A S ), elected president of tho Society of 
Chemical Industry, 308 

Callaghan (B ), [V P Gianella and], Nevada Earthquake 
of December, 20, 1932, 400 

Caiman (Dr W T ). elected president of tho I.inneun 
Society of London, 021 , [Dr C Tate Regan, N. I) 
Riley, Dr W D Lang and]. Publication of Nomina 
Nuda, 109 

Calvet (J ), Annealing of pure Aluminium and its possible 
Utilisation os a Criterion of tho Purity of the Metal, 
279 

Cameron (Dr A E ), awarded the Makdougall-Brisbane 
prize of the Royal Society of Edinburgh, 840 

Cameron (Prof AT), Recent Advances in Endocrinology 
(Reineu’), 48 

Cameron (D ), x-Tracks in Presence of Strong y-Radiation, 
789, 794 

Cameron (Mrs ), the bequest of, to Edinburgh University, 

142 

Campbell (I A ), Reproduction and Canoer, 396, 398 

Campbell (Sir Malcolm), New Land Speed Record, 428 

Campbell (Dr N. R ), Philosophy and Modern Science, 
1036, and Dorothy Ritchie, Photoelectric Cells 
their properties, use and applications Third edition 
(Review), 286 

Campion (G G ), and Sir Grafton Elliot Smith, The Neural 
Basis of Thought (Review), 895 

Cannon (Prof E ), [death], 573 

Capdocomme (L.), Use of a Buffer Accumulator for 
Stabilising the current supply of on Incandescent 
Filament, 318 
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Capes (J. L ), A Remarkable Whirlwind, 511 
Carington (W ), Word-Association Tests of Tranoe 
Personalities, 657, 659 

Carl (Dr ), awarded the Dr Martini prize for 1935, 924 
Carmichael (H.), awarded the Clerk Maxwell scholarship 
of Cambridge University, 42 

Camwath (T ), appointed deputy to the chief medical 
officer of the Board of Education, 370 
Carpenter (Prof G D Hale), Attacks of Birds upon 
Butterflies, 194 , Dr. F A Dixoy, 213 
Carr (C E ), Some Malayan Orchids, 660 
CarrA (P ), the relative mobilities of the normal Primary 
Alkyl Radicals from C, to C„ in their ChloroBulphites, 
619, and D Libermann, Preparation of Acid 
Chlorides by means of Thionyl Chloride, 122 
Carroll (Dr A ), and Col C A Lindbergh. Maintenance of 
Life in Isolated Animal Organs, 1067 
Carroll (J ), [,T B Butler, Miss Kirby and]. Toxicity of 
Native P> rethrum, 1009 

Carr Saunders (Prof A M ), Primitive Vital Statistics 
(Review), 936 

Carruthers (J E ), awarded the Gordon Wigan prize of 
Camhndgo University, 968 , and Dr R U W Nor- 
rish, Polymerisation of Formaldehyde, 682, 687 
Carter, (F M.), Fungi m the Air over Orchards, 400 
Carter (P W ), Effect of Orange Juice on the growth of 
Laminarui Gametophytes, 958, 962 
Cartwright (C H ), Extreme Infra-Rod Investigation of 
Hindered Rotation in Water, 872, 879, and J 
Errors, Intramolecular Isomerism of a-Picolme 
Studied in the F.xtreme Infra-red, 666 
Casimir-Jonkor (J M ), [Prof W J de Haas and]. Pene¬ 
tration of a Magnetic Field into Supra-conductive 
Alloys, 30, 37 

Casson (8 ), Progress of Archteology (Review), 8 
Castle (Dr W E ), Body size of Reciprocal Hybrids in 
Rabbit Crosses, 447 
do Caters (C ), Natives of Angola, 1043 
Caton-Thompson (Miss Oertrude), awarded the Rivers 
Memorial Medal of the Royal Anthropological Society, 
work of, 611 

Cattell (Dr R B ), Your Mind and Mine an account of 
Psychology for the Inquiring Layman and tho Pro¬ 
spective Student (Remew), 389 
Cavmato (A ), Petrography of Sardinia, 160 
Cawood (Dr W ), Some recent Atomic Weight Deter¬ 
minations, 232, 235 

Cerling (V ), and A Chepikova, Types of the Yarovisa¬ 
tion Process (2), 44 
C'cs&ro (G ), Hyperbolic Arcs, 9J1 

Chadwick (Dr J ), appointed Lyon Jones professor of 
physics in Liverpool University , work of, 463 , and 
M Goldhaber, Disintegration by Slow Neutrons, 65, 
72 

Chalklin (F C ), Electronic Energy Bands of Solid Copper, 
Nukel, Cobalt and Iron, 998, 1002 
Challenger (F ), and J B Harrison, Organic Sulphur 
Compounds, 192 

Chalmers (E G ), appointed assistant dirmtor of research 
in Industrial Psychology in Cambridge University, 
1085 

Chalmers (T A ), [Dr T E Banks, Prof F L Hopwood 
and]. Induced Radioactivity produced by Noutrons 
liberated from Heavy Water by Radium Gamma- 
Rays, 99, 110 , [Prof F, L Hopwood and], Directed 
Diffusion or Canalisation of Slow Neutrons, 341, 346 , 
[Dr L Szilard and], Radioactivity induced by 
Neutrons, 98, 110 

Chalonge (D ), [D. Barbier, E Vassy and], Spoctro- 
photometnc Study of the Short Wave-length Radia 
tion of some Stars, 446 
Chamberlain (Prof B H ), [obituary], 364 
Chambers (L A ), Reproduction in Nudibranchs, 311 
Champetier (G ), [L. Plantefol and], Action of Heavy 
Water on the Germination of Pollen, 446 
Champion (F. W ), Protection of Wild Animals in India, 

Champion (H. G ), Cold Weather Planting in Northern 
India, 117 


Chandhury (S G.), [G. N Mukherjee and], Cataphoretio 
Velocity of Colloid Particles, 690 
Chandrasekhar (S ), S Chowla, and Prof D D. Kosambi, 
awarded the Ramanujan Memorial prize in mathe¬ 
matics, 28 , and Dr L Rosonfeld, Production of 
Electron Pairs and the theory of Stellar Structure, 
999, 1002 

Chaney (R W ), A Pliocene Flora from Shansi Province, 
400 , L H Daugherty, and others, Early Man in 
China, 347 

Chaplin (Dr J P ), awarded the Darnel Giraud Elliot 
Medal of the U 8 National Acadomy of Sciences, 835 
Chapman (F), A Lower Cretaceous Brittle-star from 
Queensland, 237 

Chappie (H J B), [S A Moseley and]. Television 
To-day and To-morrow Fourth edition (Review), 
381 

Charczonko (P.), [G Jouravsky, G Chouvert and]. The 
residual induced magnetism of the Eruptive Rocks, 
619 

Chard (F de la C,), Anaesthesia produced Electrically, 343 
Charonnat (R), and Mile. Simone Roche, Fluorine m 
French Mineral Waters, 43 

Charnou (A ), and Mile Suzanne Valette, Influence of 
Water on the Sensibility of Photographic Emulsions, 
1010 

Chaudhuri (H ), and Jagtar Singh, A Disease of Pome¬ 
granate, 841 

Chaimdy (T W ), reappointed lecturer in Mathematics in 
Oxford Umvorsity, 969 

Chohott (G ), Teat Recorder for Electric Lamps, 1081 
Chepikova (A ), [V Cerling and], Types of the Yarovisa¬ 
tion Process (2), 44 

Chevenard (P), A Microroaehine with Photographic 
Registration for the Mechanical Testing of Metals, 
354 , [A Portevin and], Micromochamcal Study of 
Welds, 407 

Chhibber (Dr H L ), with contributions by R Rsnuvmr- 
tham. The Geology of Burma (Review), 623 , The 
Mineral Resources of Burma (Review), 623 
Chiancone (F, M ), [L Musajo and], Xanthurenic Aud (3), 
1088 

Childe (Prof V Gordon), elected president of the Pre¬ 
historic Society, 466, the Prehistory of Scotland 
(Review), 566 

Childs, Jr, (8 B ), H Hamlin and Prof Y Henderson, 
Possible Value of Inhalation of Carbon Dioxide in 
Climbing Great Altitudes, 467 
Chipman (J), and M. Q Fontana, Empirical Heat 
Capacity Equation, 514 

Chodat (F ), and A Mirunanoff, Ageing of Yeasts, 1051 , 
Tyrosinase and Glutathione, 1051 
Choubert (G ), [G Jouravsky, P Charczenko and], the 
residual induced magnetism of the Eruptive Rocks, 
519 

Chow (Hang Fan), Tho Familiar Trees of Hopei (Review), 
384 

Chowdhury (K A ), Identification of the Commercial 
Timbers of the Punjab, 649 

Chowla (S ), [8 Chandrasekhar, Prof D D Kosambi and], 
awarded the Rainanajan Memorial prize in Mathe¬ 
matics, 28 

Christiansen (W N ), R W Crabtree and Prof T. H Laby, 
Density of Light Water Ratio of Deuterium to 
Hydrogen in Ram-Water, 870, 879 
Churchward (J G ), Occurrence in N S W. of Black Chaff 
of Wheat caused by Bacterium translucent, var 
undulosum, 8. J and R , 855 
Chvostek (Franz), centenary of the birth of, 011 
Chwolson (Prof. O D ), [obituary article], 333 
de la Cierva (Seftor), Vertical take-off with the Autogiro, 
464 

5 CinnSide (R ), Some 2.4. derivatives of Thiophene, 5If 
Clark (C. HD), Spectroscopic Constants of the Di-Atom 
PN, 544, 549 

Clark (C W ), [Prof. W. H Keesom and]. Atomic Heat ol 
Nickel between 1 1 and 19 0° K, 1087 
Clark (F H ), Two Hereditary Types of Hydrocephalus it 
the House Mouse (Mm musculus), 1052 
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Clark (Dr J ), [death], 333 

Clark (J ), and Prof J. Read, New Mothods in Storeo- 
ehemiatry, 30 

Clark (Prof. W E LeGros), Man’s Place among the 
Primates, 815 

Clarke (S H ), Application of Microchemical Testa in 
Assessing the Quality of Ash Timber, 910, 918 
Claude (A ), Incandescent Lamps containing Krypton and 
Xenon, 1050 

Claude (G ), Tho Claude Power Scheme, 514 
Cleland (Prof J U ), Toadstools and Mushrooms, 444 
Clemens (Dr W A j, Rod Water Bloom in British Colum¬ 
bia Waters, 473 

Clorgot (P ), [M Aubort, R DucMne and]. Detonation m 
Injection Motors, 199 

Clinch (Miss Phyllis), [J 13 Loughnane and]. Composition 
of Interveinal Mosaic of Potatoes, 833, 834 
Cobham (Lieut A J ), Flock of Birds mistaken for Sea- 
Serpent, 988 

Coblentz (Dr W W ), and Dr R Stair, Ultra-violet 
Glasses, 400 , Ultra violet transmission changes in 
Glass as a Function of the Wave-length of tho Radia¬ 
tion Stimulus, 447 

Cockbum (A M ), Geology of St Kilda, 558 
Cockcroft (Dr J D ), appointed lecturer in Physics in 
Cambridge University. 1085 
Codrmgton (K do B ), Early Indian Iconography'. 1003 
Oofman (Dr V ), The Engineer as Planner, 1070 
Cohen (E ), and H L Bred tie, Velocity of Oxidation of 
Tin, 590 , W A T Cohen do Moestor, and A K. W A 
van Lieshout, Influence of Mechanical Deformation on 
the Velocity of Transformation ot Polymorphous 
Metals, 1010 

Cohen (Prof J B ), [death], 1032 

Cohen (M li ), and E Nagel, An Introduction to Logic and 
Scientific Method (Review), 51 
Cohen (S L ), [Prof G F Marrian and], Colorimetric 
Estimation of (Estrin in the Urine ot Non-Pregnant 
Women, 1072, 1078 

Colby (Prof C C ), elected president of the Association of 
Amorican Geographers, 227 

Coloord (C G ), [Dr W K Doming and], Tho Minimum in 
the Gamma Function, 917 

Cole (G D H ), Tho Caso for Economic Measurement. 991 
Colin (H ), and E Bougy, Sugar, Ash, Nitrogen and Phos¬ 
phorus in Fodder and Sugar Beets and m their 
Hybrids, 631 

Collet (L W ), and A Lillie, Internal Prealps between the 
River Arve and the River Giflre, Existence of 
Lacustrine Limestones in tho Nummulitic of the Colde 
Bos tan, 971 

Collie (C H ), J H E Griffiths, and L Szilard, Collisions 
between Neutrons and Diplons, 903, 918 
Collio (Sir John), [doath], 645 

Colhp (Prof J B ), [Dr Selye, Prof D L Thomson and]. 
Metaplasia of Uterme Epithelium produced by 
Chromo CEstrrn Administration, 65, 72 
Colman (H D ), awarded an Edward Longstreth medal of 
the Franklin Institute, 948 

Colwell (Prof R. C ), A Gyroscopic Top which will Walk 
Down Steps, 623 

Combes (R ), l’he Biochemical Study of the Flower, 519 
Compton (Prof AH), Coenuo Rays, 695 , Work of, 176 , 
E O Wollan and R D Bennett, A Cosmic Ray 
Meter, 150 

Compton (Prof K T.), elected president of tho American 
Association, 239 

Conger (Prof G P ), "The Horizons of Thought”, 188 
Conroy (Dr J T.), The Alkali Industry (Hurter Momorial 
lecture), 571 

Constable (Prof, F. H ), M Nazif and H Eldin, Variations 
in Interference Colours on Copper and Steel, 791, 
794 

Cook (Dr. J W.), title of professor of chemistry conferred 
upon, 196 , [G. Barry, GAD Haslewood, C. L 
Hewett, J Hteger, E. L. Kennaway and]. Production 
of Canoer by Pure Hydrocarbons (3), 318, and 
Prof. E. C. Dodds, Chemistry of tEstrogemc Sub¬ 
stances, 793, 794 , 959, 962 


Coombs (F A ), W McOlynn, and M U Wei. h. The Tan¬ 
nin Content of a Variety of Acacia mollumma, WiUd 
(4), 620 

Coombs (G E ), The Usos of Rubber, 417 
Copson (Dr K T ), appointed professor of mathematics in 
University College, Dundee, 1085 
Comer (E J II ), A Fungus Disease of Livorworts, 796 
Cornish (Dr Vaughan), Apparent Magnitude in Natural 
Scenery, 797 , The Royal Academy Exhibition, 780 
Cory (Sir George), [obituary article], 984 
Cosons (C R ), Designation of Logarithms to Bose e, 71 
Costantin (.1 ), Practical Consequences of the Germination 
of Potato Seeds in the Mountains, 354 
Cosyns (M ), Effect of tho Karth’B Magnetic Field on Cosmic 
Rays in tho Stratosphere, 313 
C’ottam (C ), Wasting Disease of Zosteia marina, .706, 710 , 
1044 

Cowell (Prof S J ), Diet and Disease, 716 
Cowley (E G ), [Prof J K Partington and]. Dipole 
Moment of Acetroiutrile, 474 . Dipole Moments ot 
Ethyl and Phenyl Isocyanates, 1038, 1042 
Cowling (Dr TO), awarded the Johnson Memorial prize 
of Oxford University. 1085 

Cowperthwaito (I A ), [J. Shrewder and]. Activity Co 
efficients of Sulphuric Acid, 74 
Cox (Dr HR), awarded the Busk memorial prize of the 
Royal Aeronautical Society, 1032 
Cox (J F ), Representation of tho Whole Surface of the 
Earth m an Equilateral Triangle, 632 
Cox (Dr J W), Manual Skill its Organisation and 
Development ( Review), 375 

Crabtree (R W ), [W N Christiansen, Pmf T H Laby 
and], Density of Light Water Ratio of Deuterium 
to Hydrogen in Ham-Water, 870, 879 
Craig (Sir Maurieo), [doath], 58 , [obituary arts lo], 174 
Cram (S W ), (Prof J G Winans and], Molocular Spe. 

I.rum of Cadmium Vapour, 344, 340 
Crano (M B ), and W J C Lawroneo, The Uenetn s of 
Gardon Plants (Review), 83 

Creighton (Harriet B ), and Barbara McClintock, Corre 
lalion of Cytologiral and Genetical Crossing-over in 
Zea may*, 1052 

Crew anil Laniy, Chromosome Homologies in Drosophila, 
660 

Cnstol (P ), J Fourcade, and R Soignourin, Existence of 
a Dissociation of Uroa in Dilute Solution, 887 
Crompton (Col R E B ), Ninetieth birthday and work of. 

423 

Crenshaw (C T J ), In Quest of Colour, 142 , Jubilee 
Memorial Lecture of the Society of Chemical Industry, 
633 , The Dyestuff Industry, 996 
Crenshaw (Dr H B ), The Training of the Food Tech 
nologist, 298, 369 

Crooks (Kathleen M ), Cultural and Cytologiral Character 
isties of a New Species of Myrogala , a Powdery 
Mildew of Boromia megastigma, 159 
Cross (C F ), [death of], 610 , [obituary article], 816 
Crowfoot (Dorothy), X-Ray Single Oystal Photographs 
of Insulin, 591 , [J D Bernal and], Use of tho Contri 
fugo in Determining the Density of Small Crystals, 
306 

Crowther (Prof J A ), Ions, Electrons and Ionizing 
Radiations Sixth odition (Review), 389 
Cruicksbank (J H ), [Dr F W Gray and], Accuracy of the 
Cune-Ch6nevoau Magnet 10 Balance, 152, 153 , Dia¬ 
magnetism of Light and Heavy Water, 268, 271 
Culpin (C ), appointed demonstrator in agricultural 
engineering in ( ambndgo University, 1085 
Cummtng (Dr AC), and Dr S A Kay, A Text-Book of 
Quantitative Chemical Analysis Sixth edition, res iscd 
by F C Guthrie and J T Nanco (Review), 1020 
Cunningham (Dr B ), Canadian Water-Power Develop 
ments during 1934, 640, Effect of Rough Seas on 
Marine Structures, 143 . National Inland Water 
8urvey, 443 , National Water Policy in Great 
Britain, 314 

Cunningham (J T ), [death], 985 

Curtis (H J ), [Dr H Fncko and]. Electric Impedance of 
Suspensions of Leucocytes, 436, 437 
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Dadieu (A ), and H Kopper, Raman Spectra of Heavy 
Hydrocyanic Acid and Heavy Hydrogen Sulphide, 
932 , Homan Spectrum of Liquid Deuterium Chloride, 
768 

Dakm (Prof W J ), Body Fluids of Aquatic Animals. 1043 
Dale (Sir Henry), Viruses and Heterogenesis (Huxley 
Memorial lecture), 783 

Dam (H ), The Antiheemorrhagic Vitamin of the Chick : 

Occurrence and Chemical Nature, 652, 669 
Danckwortt (Prof P \V), Lumineszenz-Analyse im 
filtrierten Ultravioletten Licht ■ ein Hilfsbuch beim 
Arbeiten mit den Analysen-Lampen Dntte Auflage 
(Review), 390 

Dangoard (Prof PA), elected a foreign member of tho 
Linnean Society of London, 948 
Donjon (A ), A Now Transit Instrument, 199 
Derbyshire (O,), Interpretation of Format’s Principle, 686, 
687 

Darling (Mias Phyllis Soymour), Occurrence of Ltmnocntda 
in the Ponyar Lake, Travoncore, 161 
Dorsie (Prof ML), Freedom or Indoctrination. 801 
Dartevelle (E ), and D Schnoegans, Fossihferous Deposit 
of Futa (French Equatorial Africa) and tho Quatern¬ 
ary of the Coast Zone of the Congo, 242 
Dastur (Prof R H ), loaned to the Government of the 
Punjab for Investigation of the Cotton Crop, 467 
Davey (P ), awarded an Edward Longs troth medal of the 
Franklin Institute, 948 

David (late Sir Edgeworth), Proposed memorial to, 339 
David (R ), [J R6gmer and]. Influence of the Anion com¬ 
bined with tho base Cocaine on the AniPKthetic Acti¬ 
vity of this Alkaloid, 931 

David (Prof W T ), Flame Temperatures, 470, 476 
Davies (Miss AC), appouitcd lecturer m Physics in 
Cambridge University, 1085 

Davies (A. M H ), and A Stephenson Completed and 
described by W O’D Pierce Edited, etc., by Dr. 
C 8 Myers, Tho Selection of Colour Workers (Review), 
167 

Davies (L J ), [H Warren and], Electric Discharge Lamps 
for Road Lighting, 262 

Davies (Lieut -Col L M ), Eocene Beds of the Punjab 
Salt Range, 188, 189 

Davies (Dr W M ), and Dr R P Hobson, Humidity in 
relation to Sheep Blowfly Attack, 106, 110 
Davis (Dr. A. H ), Modem Acoustics (Review), 456 
Davis (C W ), A Rapid Practical Method of Demagnet¬ 
isation involving High Frequency, 790, 794 
Davis (Sir Robert), Deep Diving and Under-Water Rescue 
(Thomas Gray Memorial lectures), 135 
Davison (Dr C ), Periodic Variations in the Mean Focal 
Depth of Japanese Earthquakes, 70, Sir Alfred 
Ewmg and Soismomctry, 259 
Dawson (Dr 8,), [death], 535 , [obituary article], 644 
Dawson (W. R ), Correspondence and Miscellaneous Papers 
of Sir James Edward Smith, MD.FRS, 114 
Dean (N ), appointed lecturer in estate management in 
Cambridge University, 1085 

Dean (R ), Distributing Electricity to Country Districts, 
923 

Dearing (W. C ), [F Hovorka and], The Qumhydrone 
Electrode, 882 

Debye (Prof P ), Rotation of the Molecules in Liquids, 
803 , 904 

D6eh6ne (G ), Electrical Resistances at the Contact of 
Two Semi-Conducting Substances, 568 
De Donder (T.), New Generalisation of the Wave Mechan- 
ioal Equation, 659 , Vortical Uraviilo, 279 
Dee (P I ), appointed lecturer m Physics in Cambridge 
University, 1085 , and C. W Gilbert, Transmutation 
of Heavy Hydrogen investigated by tho Cloud Track 
Method, 446 

Doffot (L ), [J Timmermans and], Physical Constants of 
Heavy Water, 1087 

De Graeve (P ), [R Fosse, P E Thomas and]. Identifica¬ 
tion of Small Quantities of Ammo Acids by Elemen¬ 
tary Analysis, 666 

Delevingne (Sir Malcolm), International Aspects of Drug 
Addiction (Norman Kerr Memorial lecture), 114 


Delfosse (J. M.), Raman Spectrum of Phosphoretted 
Hydrogen, 659 

Deming (Dr WE), and C. G. Colcord, The Minimum in 
tho Gamma Function, 917 

Demougin (P ), Absorption of Iodine Vapour by Activated 
Carbon and by SlIico Gel, 588 
Dempster (Prof A J ), Isotopic Constitution of Platinum 
and Rhodium, 993, 1002 , New Ion Sources for Mass 
Spectroscopy, 542, 649 

Dennell (R ), Feeding Mechanism in Dvutylu, 550 
Dent (C. E ), [Dr J M. Robertson, Dr. R P Lins toad 
and], Molecular Weights of Phthalocyanmos, 606, 511 
Derham (Dr. William), Bicentenary of the death of, 600 
Desai (Dr It. D ). and Prof R. F. Huntor, Isomeric Forms 
of Complex Acetic Acid, 434 

Deech (Dr C H ), Tho Microscope and the Metal Industry, 
217 

Desgrez (C ), [C. Lefbvre and], The Aromatic Sulphides, 595 
D5sirant (M ), [B Rosen and], A New Emission Spectrum 
in Selenium Vapour, 913, 918 
Devaux (J ), Albedo of Snow in tho Infra-red Speotrum, 
279 

Devonshire (A F ), awarded a Rayleigh prize of Cambridge 
University, 444 

Dowar (D ), A Critical Examination of tho supposed Fossil 
Links between Man and tho Lower Animals, 986 
Dewar (Lady), death of, bequests by, 334 
Dewey (Prof J.), Radio’s Influence on the Mind, 196 
De Wolf (J ), and L Van de Straete, Maleo- and Fumaro- 
rutrile, 803 

Dickens (Dr F ), Phenosafranine as an Antieatalyst of 
tho Pasteur EfToet, 702, 765 

Dickinson (Dr H C ), Safe Passing Speeds for Motor-Cars, 
465 

Dickinson (Mrs Sylvia), [W T Astbury and], a-|J Intra¬ 
molecular transformation of Myosin, 95, 110 , «-{J 
Transformation of Muscle Protein in situ, 765 
Dillon (T ), [V Barry and], Preparation and Properties of 
Algunc Acid and the Extraction of Marine Alg® with 
Various Solvents, 78 ! and R O’Donnell, Excretion 
of Glucose by the Rabbit Kidney, 625; and T 
O’Tuama, Cellulose of Marine Algre, 78 
Dingemonse (E ), J Freud, and E Laqueur, Differences 
between Male Hormone Extracts from Urine and 
from Testes, 184, 189 

Dinglo (Prof H ), Infra-Red Spectrum of Iron, 39 , Philo¬ 
sophical Interpretation of Science, 793 , Structure of 
tho Universe, 200 , The Concept of Time in Physics 
(Review), 203 , 43.1, 437 , The New Age m Physics, 
675, Viewpoint and Vision (Remew), 451 , Philoso¬ 
phy and Science, 912 , Relativity, Thermodynamics 
anti Cosmology (Review), 936 , The Solution, by the 
Mothod of Association, of Problems in Inverse 
Probability, 1074, 1078 

Ditmars (Dr. R. L ), Confessions of a Scientist (Remew), 
377 

Dixey (Dr FA), [death], 146 , [obituary articlej, 213 
Dixon (E J C.). [C F Booth and]. Crystal Oscillators for 
Radio Transmitters, 552 

Dixon (Prof H H ), Use of Reflocted Light in the Exam¬ 
ination of Fossils, 958, 962 

Dixon (K ), and Dr E Holmes, Mechanism of the Pasteur 
Effect, 995, 1002 

Dixon (J S ), Migrations of Mule Deer, 589 
Dixon (Dr M ), Manomotno Methods as applied to the 
Measurement of Cell Respiration and other Processes 
(Review), 774 

Dixon (Prof R B ), [death], 58 

Dobmski (8 ), Influenoe of the Electric Field on tho 
Viscosity of Liquids, 803 

Dobrunov (L.), Relation of Plants to the Concentration of 
Nitrogen in the Nutrient Solution, 44 
Dobson (Dr G M B ), [A. R Meetham and]. Ozone in 
the Atmosphere, 081 

Dodds (Prof E C ), Chemistry of (Estrogeruo Substances, 
959, 902, [Prof J. W Cook and], Chemistry of 
(Estrogenic Substances, 703, 794 , and R. L Noble, 
Relation of the Posterior Lobe of the Pituitary Gland 
to Antenna and to Blood Formation, 788, 794 




NAME INDEX 


DotM (M ), Decomposition Products of Ammonium Per¬ 
chlorate, 279 , [J Basset and], Tho Direct Synthesis 
of Nitrates at Ultra-Pressures, 595 
Donaldson (T), Training the Industrial Chemist, 309 
Dunen (I ), Studies in Deciduous Fruit (2), 1011 
Donnan (Prof F O ), elected on honorary member of tho 
Chemical Society of Rumania, 679 
Dooley (J ), Machine Mining and Labour Problems, 990 
Dorcus (R M ). and Prof O W Shaffer, Text-book of 
Abnormal Psychology (Remew), 320 
Dorfman (M ), [A Muller and], Photochemical Behaviour 
of Pyridine, etc , 767 

DoSkaf (Dr J ), [Prof J Milbauer and]. Pure Calcium 
Chromate, 401 

Douglas (C K M ), The Uppor Atmosphere, 027 
Dover (C ), Biology and the Nation in Germany, 628, 
Welfare Problems in India, 049 
Doyle (J ), [W. J Looby and]. Fertilisation and Pro- 
Embryo Formation in Sequoia, 1080 
Doyle (W L ), and C W Met/,, Structure of Living 
Salivary Gland Chromosomes m iSriara, 971 
Dozorceva (R ), Artificial Mutations in Pleromahui pupar- 
um induced by Radium Irradiation, 243 , f A Guhl 
and]. Sox Determination in Hymonoptera, 43 
Dreyer (Prof T F ), Early Man in South Africa, b2(), 024 
Dreyfuss (M ), Separation of the Clay Fraction of tho 
Sedimentary Rocks, 242 

Droiiina (Miss V ), and R Janus, A Now Magnetic Alloy 
with very largo Coeroitive Force, 30, 37 
Duane (Prof W ), [death], 422 

Dubois (C ), awarded a prize in veterinary science by the 
A Chauveau Foundation, 016 
Dubois (P ), Decomposition of Permanganic Acid and of 
Manganeso Peroxide, 802 

Duchfine (R ), [M Auborf, P Olorget and]. Detonation in 
Injection Motors, 199 

Duclaux (J ), Transparency of the Air to Wood’s Light, 43 
Dudley (H W ), and C Moir, Isolation of Ergomotrino, a 
new Alkaloid from Ergot, 919 
Dufay (J.), and Milo M Bloch, Rapid Changes in the 
Spectrum of No/a Herculu*, 354 , [J Cabannes and]. 
Annual Variation of the Intensity of the Bright Linos 
of the Night Sky, 800 

Dufraisse (C ), and M Uadoche, Rotations between the 
Optical Properties of the Medium and the Photo, 
chemical Constants of Tetraphonylrubcno, 007 , 802 , 
and M Loury, Dissociable Organic. Oxides, 1087 
Dufton (A F ), [H E Beckett and], Tho Collection of 
Dew, 708 

Duisborg (Dr C ), [death], 635 

Dumas (Prof G ), Nouveau traitd de psychologic Tome 
2 et 3 (Remew), 86 

Dunlop (P N ), [death], 985 . [obituary article], 1006 
Dunlop (W. R ), Training for Industrial Management, 839 
Dunn (E ), [Dr S Mac Lagan and]. Experimental 
Analysis of Population Growth, 33, 37 
Dunn (E R ), Snakes of the genus Ntma, 669 
Dunn (Dr J A ), Bihar Earthquake of 1934, 439 
Dunne (J W ), The Concept of Time in Physics, 432, 437 , 
The Serial Universe (Remew), 203 
Duparque (A ), Petrographic Characters tv the Permian 
Coals of tho Belgian Congo, 970 
Dupont (G ), and W Zacharowicz, Synthesis of Nopmono 
and 1, 6 Pinudicne starting with Pineno, 695 
Dupont (Yvonne), Electromagnetic Couples and Angular 
Momenta in the Graviflc of T De Donder (2), 279 , 
Th Do Donder’s Thermodynamic Synthesis applied 
to the Transverse Nemst and Ettinghanson Effects, 
803 

Dupouy (G.), and R Jouaust, Absolute Moasuremont of 
Magnetic Fields and tho Determination of the Ampere 
in Absolute Value, 407 

Duspiva (F ), [K Lmdcrstrem Lang and], Keratin Diges 
tion in the Larva) of tho Clothes Moth, 1039, 1042 
Duszynska (Mme J"), [E Guyenot and], Sterility and 
Virility of Pituitary Origin in the Gumea Fig, 971 
Dwyer (F P.), and D P. Mollor, Compounds of Palladium 
with Benzildioxime, 366 
Dyer (Dr B.), Society of Public Analysts, 427 


Dyson (Sir Frank W ), The David Dunlap Observatory, 
Toronto, 1082 

Dielepow (B S ), [A I Alichanow, A I Alichaman and], 
p-Spectra of some Radioactive Elements, 393 


Earl (J C ), and G H McGregor, Blackfellows’ Bread, 483 , 
anil H M Parkin, Fastnoss of certain Aminoazo Dyes 
to Washing, 366 

Earland (A ), Fomminifera, Part 3 The Falkland* Sector 
of the Antantic (excluding South Georgia) (Dib 
covory Reports Vol 10) (Review), 774 
Eason (Dr H L ), ejected vi< o chancellor of London 
University, 1085 

Eastwood (E ), [Dr C P Snow and]. Sources of Error in 
Absorption Spectroscopy, 180, 189 
Eokersloy (P. P ), Broadcast Transmission, 800 
Eekereley (T L ), Collision Frequency end Molecular 
Density in the F, Layer of tho Ionosphere, 435, 437, 
Musical Atmospherics, 104, 110 
Eddington (Sir Arthur), New Pathways in Science (Review), 
451 , Physics of the Sun, 1047 
Edge (A B Broughton), Prediction of Earthquakes, 997 
Edridge Green (Dr F W ), Trichromn Vision, 915 
Edwards (A J ), R P Bell, and J H Wolfenden, Deu¬ 
terium Content of Naturally Occurring Water, 793, 
794 

Edwards (F W ), and S P James, British Mosquitoes and 
Their Control Second edition, 503 
van Eekelen (M ), Ascorbic Acid and Thiosulphate in 
Urine, 37 

Egerton (A ), [A R Ubbolohde and], Critical Phenomena 
in the Oxidation and Self-Inflammation of Hydro¬ 
carbons, 997 , Significance of Proknocks in Hydro¬ 
carbon Combustion, 07, 72 

Ehrenberg (W ). and Hu Chien Shan, Absorption of Slow 
Neutrons, 993, 1002 

von Kichstedt (Baron), Etlinology of Mysore, 438 
Einstein (Pro! A ), awarded a Franklin modal of the 
Franklin Institute, 948 , Equivalence of Enorgy nnd 
Inertial Mass (Josiah Willard Gibbs lecture), 111 , 
B Podolsky, and N Itosen, Cun Quantum-Mechan¬ 
ical Description of Physual Reality be Considered 
Complete T, 1023 

Elam (Dr C F ), (Mrs G H Tipper), Distortion of Metal 
Crystals (Review), 1015 
Elderton (W P ). A Talk About Research, 00 
Eldin (H ), [Prof F H Constable, M Nazif and]. Varia¬ 
tions in Interference Colours on Copper and Steel, 791, 
794 

Eldrulgo (Prof J A ), The Physical Basis of Things 
(Review), 389 

Elliott (Dr KAO), Mechanism of Respiration, 702, 
706 

Elliot (Right Hon. W ), e!e<ted a fellow of the Royal 
Society, 1071 

Ellis (Dr CD), Induced Radioactivity, 688 , and W J 
Henderson, Tho Period of Itadiomtrogen, 429, 437 
Kmetaus (Dr H J ), and K Stewart, Oxidation of Silane, 
397 398 

Emetaus (Dr KG), The Faraday Dark Spate, 1009 
Emory (K P ), Equatorial Islands of tho Pacific, 1079 
Endorlin (L ), The Magnetic Susceptibility of Totra- 
phenylrubeno and its Dissociable Oxide, 000 
v Engel (A ), and M Steenbeck, Elektrische Gasentlad- 
nngon ihro Physik und Techmk 2 Band (Review), 51 
Epstein (P S ), Bending of Electromagnetic Micro Waves 
below the Horizon, 660 

Ernst (E.), [L Zeehmoister, P Tuzson and] Selective 
Accumulation of Lipothrome, 1039, 1042 
Errera (J ), [C H. Cartwright and]. Intramolecular 
Isomerism of a-Pnohno studied in tho Extreme Infra- 
Red, 660 , and P Mollet, Intramolecular Isomerisms 
and Infra-Red Absorption Spectra, 031 
Esol&ngon (E ), A Photograph with Long Exposure of 
Nova Herculis, 400 

Espin (Rev T E ), [obituary article], 207 
Essen (L ), Oscillations of Hollow Quartz Cylinders, 1070, 
1078 
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Evangelid&H (S ), [C ZengMhs and]. Action of the Silent 
Discharge on Nitric Oxide (NO), 122 
Evans (A C ), appointed assistant entomologist at the 
Rothamatod Experimental Station, 370 
Evans (H. M ), Brain of Qadus, etc , 242 
Evans (J ), elected president of the Society of Public 
Analysts, 427 

Ewing (Sir Alfred), [death], 58 , [obituary articles], 137, 
130, 140 


Eaberge (A C ), Tetraploid Sweet Poas, 878, 870 
E aguet (M ), Photometric Diagnosis of the Eberth bacillus, 
ot para A and of the Coll haiillus, 1051 
E'airholmo (E G ), and W Pain, A Century of Work for 
Animals the History of the RSPCA, 1824- 
1934 Second edition (Review), 184 
Ealkonhagon (Prof H ), translated by R P Bell, Electro¬ 
lytes (Review), 410 , and <' Bachem, Compressibility 
of Electrolytic Solutions, 830, 834 
Faouzi (H ). [R 8 Wimpcnny and]. The Breeding of a 
Grey Mullet, Mugil capito, Cm , in Lake Qorun. 
Egypt, 1041 

Earkas (Dr A ), Orthohydrogen, Parahydrogen and Heavy 
Hydrogen (Review), 601 , [Dr L Earkas and]. Ratio 
of the Magnetic Moment of the Proton to the Mag¬ 
netic Moment of the Deuteron, 372, 388 
Farkas (Dr L ). appointed lecturer in physical chemistry 
and head of the department of physical chemistry in 
the Hebrew University, Jerusalem, 445, and Dr A 
Earkas, Ratio of the Magnetic Moment of the Proton 
to the Magnet k Moment of the Deuteron, 372, 
398 

Farmer (E ), appointed reader in industrial psychology in 
Cambridge University, 1085 

Farmer (F T ), and J A Ratcliffo, A Now Test of thn 
Magneto Ionic Theory, 831, 834 , Frequency Collision 
of Electrons in the TonoHphere, 585, 687 
Farnsworth (P T ), An E(e< tron Multiplier, 440 
Faulkner (T K ), award<>d a Rayleigh prize of Cambridge 
University, 444 

Fay (J W J ), [Prof F A Paneth and], Concentration of 
Artificially Produced Radloclements by an Electric 
Field, 820, 834 

F<<ather (Dr N ), appointed a lecturer and Leverhulme 
foundation fellow in Liverpool University, 929 
Feldman (Dr W M ), Biomathematics Being the Prm- 
oiplos of Mathematics for Students of Biological 
Science Second edition (Review), 810 
Fenelon (Dr K G ), The Industrial Transition in Great 
Britain, 811 

Fermi (El ), and others, Artificial Radioactivity produicd 
by Neutron Bombardment, 928 
E’ermor (Dr L L ), elected president of the National 
Institute of Sciences of India, 59, 441 
Feme (late Gen G ), Eulogies on and work of, 141 
Ficklen (J B ), [L H Ott and], Dust in tho Air, 439 
do E’icquelmont (A M ), Action of Ammonia on the Tefra 
mer of Phosphorus Bichloromtride, 787 
E'ditti (Miss Sabina), Oxidation-Reduction Potentials of 
Hypoxanthine - * Xonthino and Xanthine .* Uric 
Acid, 35, 37 

Finch (Dr. G I ), and A. G Quarrel), ‘Extra’ Kings 
and Hands m Ejectron Diffraction Patterns, 183, 
189 

E’isihrr (Dr A ), Coagulation of the Blood as a Chain 
Reaction, H)7 r >, 1078 

Fischor (K ), und H Orth, Die Chcmie des Pyrrols Band 1 
Pyrrol und seine Dcrivate Mehrkenuge Pyrrol- 
systeme ohne Farbstoffeharaktor (Review), 639 
Fisher (Eiloen E ), ‘Sooty Mould’ of the Tree E’era Dick- 
tonui, 159 

Fisher (Prof. R A ), Population Prospects in the United 
States (Review), 46 , Rothamstod and tho Develop¬ 
ment of the Science of Statistics, 120 , Statistics and 
Inductive Inference, 61 

E'ishor (R C ). Duration of Life-Cycle of the Death-Watch 
Beetle, 102 

Fitzgerald (G M ), Early Pottery in Beth Shan, 512 


INDEX 


Fleming (Sir Ambrose), awarded a Franklin medal of the 
Franklin Institute, 948 , awarded the Kelvin medal 
of tho Institution of Civil Engineers, 467 , Evolution 
and Human Origins, 271 , Modem Anthropology 
mrsus Biblical Statements on Human Origin, 128, 
presented with the Kelvin medal of the Institution of 
Civil Engineers, 783 

Fleming (Prof A ), and Dr G F Petrie, Recent Advances 
in Vaccine and Serum Therapy (Review), 61 
Flett (Sir John), awarded the Wollaston Medal of the 
Geological Society of London, 111 
Florey (H W ), and H E Hording, A Humoral Control 
of the Secretion of Brunner’s Glands, 242 
Florkin (M ), Activity duo to Anhydrase of tho Interior 
Medium of Invertebrates, 122 
Flugel (Prof J C ), A Hundred Years of Psychology, 
1833-1933 (Review), 527 
Foch (Prof A ), Acoustiquc (Review), 490 
E’oddrd (Francois Emmanuel), Centenary of tho death of, 
575 

E'olin (Prof O ), [death], 15 
E'ollett (D H ), Galvanometer Relays, 187. 189 
Folsom (Prof J K ), The Family its Sociology and Social 
Psychiatry (Review), 387 

Fontana (M G ), [J Chipman and], Empirical Heat 
Capacity Equation, 514 

E'oord (S O ), [E J B Willey and]. Active Clilorino, 39 
Foote (H, W ), and J E Vance, Voliunetric Determination 
of Copper, 1080 

E'orbes (Miss Evelyn J ), Water Mould E'ungi, 1044 
Forr6 (M ), [J Bamdthy and], Cosmic Rays from Nova 
Herculis ?, 018, 624 

E'oNse (R ), P De Graeve, anil P E Thomas, Identification 
of Small Quantities of Ammo Acids by Elemcntarv 
Analysis, 666 , Identification of Small Quantities of 
Formol, 970 

Fourcade (J ), [P Cristol, R Seignounn and], Existent o 
of a Dissociation of Urea in Dilute Solut ion, 887 
Fournier (E ), Experiment with E’luoreHoin at the Paradis 
Gulley (Doubti), 483 

Fowler (Prof A ), elected president of tho Institute of 
Physti s, 808, elected a fellow of the Imperial College, 
1049 

E'owler (H W ), The Buckler Dory and descriptions of 
Throe Fishes from off New Jersey and Florida, 154 
E’owler (Prof R H ), [H R Hulme, J McDougall, R A 
Buckingham and]. The Photo electric Absorption of 
X Rays in Heavy Elements, 518 
Foxon (G E H ), Rescan h and the Library, 959 
Fraenkel (G ), A Hormone causing Pupation in tho Blow - 
fly, CaUiphora erythroeephala, 408 
Francis (M ), anil Tcheng-Da-Tchang, Preparation of Thin 
Layers of Uranium Oxide, U,0,, by Electrolysis, 767 
Erankfort (Dr H ), Iraq Ex< ovations of tho Oriental 
Institute, 1932-33, 478 
Franks (W S ). [death], 1068 

EVanzuit (Prof T ), Diffusion of Gases through Metals,, 308 
310 

Fraser (Prof H' R ), elected a member of tho A theme urn 
Club, 640 

Fraser (J ), [obituary article], 422 
Fraser Harris (Dr D E’ ), Ctvs&lpinus and Harvey, 28 
Frazer (Sir James George), Creation and Evolution m 
Primitive Cosmogonies, and other Pieces (Review), 383 
Fredoncq (H ), [35 M Bacq and], To Identify the Chemical 
Transmitter Liberated in the Nictitating Membrane 
of tho Cat by Sympathetic Stimulus, 122 
E’rdon (P ), Preparation of a-Aldehyde Alcohols, 483 
E'rfcrojacque (M ), Polarimetrio Determination of Man¬ 
nitol, 931 

Freud (J ), [E Dingemanse, E Laqueur and]. Differences 
between Male Hormone Extracts from Urine and 
from Testes, 184, 189 

Fro wing (J J ), [Dr H. W Thompson and]. Absorption 
Spectra of Substances containing Alkyl Radicals, 607 
E'ncke (Dr H ), and H J Curtis, Electric Impedance of 
Suspensions of Leucocytes, 436, 437 
Friedmann (E ), Chemistry of CEstrogenetic Substances, 
622, 024 
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v Frieeen (8 ), Electronic Charge from ile Broglie Wave¬ 
lengths of Electrons, 1015, 1042 
v Frisch (Prof K ), Ober den Gesehmacksamn der Berne 
ein Beitrag rur vorgloichenden Physiologic des 
Oeechmackg (Remew), 456 

Fritsch (Prof F E ), Tho Structure and Reproduction of 
the Algw Vol 1 (Review), 489 
Frohuwk(F W ), Tho Complete Book of British Butterflies 
(Review), 978 

Fron and Monchot, Influence of certain Derivatives of 
Quinoline on Vegetation, 4H‘l 
Frost (Prof E B ), [doathj, 902 

Frost (Miss Winifred E ), Larval Stag! r ol the Kupliausuds 
Nematoscelis megaUips and Stglocheiron lungworne, 
1050 , Life History of Euphausia krohnn, 18 
Fuseli (Henry), work of, 686 


Gabiano (P ), Natural and Magnetic Rotatory Powers of 
Pinone Vapour, 199 

Gale (W F ), awarded the Jackson Gwilt medal of the 
Royal Astronomical Society , work of, 94 
Gallais (F ), Iodoinercurie Acid, 631 
Gallop (R ), Origins of Morris Dante, 154 
Gamburcov (G ), I'se of Mechanical Filters in Applied 
Seismometry, 43 

Game (P M ), Geology of the Cudgegong district, 520 
Gamow (Dr G ), Tho Negative Proton, 858 
Gardiner (Di A H ), ele< ted an honorary fellow of Queen’s 
College, Oxford, 1008 

Gardner (D ), M Protofief, G Jusov, and Maria Lie mna 
Caeelli, Synthesis of Carvat rol, 802 
Gardner (Miss E W ), [Miss D A E Garrod and|, Pleisto¬ 
cene Coastal Deposits til Palestine, 908, 918 
Gamer (Prof W K ), anti W E Late hem, Detonation of 
Nitrogen Iodide, NI, Nil, 832 
Garnett (Miss Alice), Insolation, 119 
Garrison (Lieut Col F H ), (obituary ], 818 
Garroil (Miss DAE), and Miss E W Gnrdnei, PleiHto 
cents Coastal Deposits in Palestine, 908 918 
Garry (Dr K C ), appointed professor ot Physiology in 
University College, Dundee, 1085 
Garstang (Prof J ), The Heritage of Solomon an 
Historical Introduction to tho Sociology of \nt lent 
Palestine (Renteu ), 808 

Cask (Prof G K ), title of emeritus professor eonferred 
upon, 556 , anil J P Ross, Tho Surgery of the 
Sympathetic Nervous System (Review), 88 
Gatenby (Prof J B ), Joyce C Hill, and T J Mat dongaltl. 
Culture of tbo Mantle wall of Helix, 154 
Gates (G E ), Earthworm -Migrations, 191 
Gatos (Prof R R ), Cytology and Genetit s (Renew), 378 , 
Nuclear Structure and Chromosomes, 729 , Symbols 
for Chromosome Numbers, 188 
Uawthrop (D B ), Shock Wave of an Explosion and Rate 
of Detonat iotj, 1081 

Gay (E H ), [C W Motz and], Organisation of Sah\ary 
Gland Chromosomes in Sctara in relation to GencR, 447 
Gay (F J ), (F G Holdaway, T Greaves and], The 
Termite Population of a Mound Colony, 1079 
Gazel (P ), fF Battelli, D Z unmet andj, Existence in 
Muscle of a State Opposing the Stimulating Action of 
a Continuous Current, 122 

de Geer (G ), Dating of Late-Glacial Clay \arves in 
Scotland, 198 

Geilmann (Prof W ), Bilder rur cjiiahtativ cm Mikro- 
analyso anorgamseher Stoffe (Review), 88 
Oemant (Dr A ), Conductivity of Oils and Waxes, 912, 918 
Gemelli (A ), and C Pastori, Elot tm al Analysis of Human 
Language, 1045 

George (H J ), appointed a lecturer in chemistry in 
Oxford University, 969 

George (Lloyd), Plans for National Development, 141 
Gershenson, 8 M , Pairing and Non-disjum tion of Sex 
Chromosomes in Drosophila, 625 , [H J Muller and]. 
Inert Regions of Chromosomes on the Temporary 
Products of Individual Genes, 971 
Gerth (H.), Distribution and Evolution of the larger 
Foramuufera in tho Tertiary Sediments, 1011 


Geslin (M ), Tho Argon Nitrogen Ratio m Natural UaRoe, 

802 

Cheorghiu (D ), [C Salceanu and], Magnetic susceptibility 
of Organic Liquids. 318 

Ghinm (D ), (G. K Lon and], Action of Arsenic A< id and 
Arsenates on Hydrogen Peroxide, 1088 
Uhitesiu (V ), [G Bertrand and], Elemontory Composition 
of some Cultivated Plants, 43 
Ghosh (A R ), [Dr B C Guha and]. Biological Formation 
of Ascorbic Acid, 234. 235, Biological Synthesis of 
Ascorbic Acid, 871, 879 

Gianolla (V P ), and E Callaghan, Nevada Earthquake's of 
December 20, 1932, 400 

GibHon (Prof AH), appointed a pro-vice chancellor of 
Manchester University, 190 

Gilbert (C W ), [P 1 Dee and], Transmutation of Heavy 
Hydrogen investigated by tho Cloud Track Method, 

Giles (Prof HA), (obituary article], 462 
Gill (Col C A ), Population Growth and Birth Control, 615 
GilBon (H Cary), The Green Flash, 866 
Ginaborg (Prof M ), Sex and Culture (/{fi tew), 205 
Girl (K V ), New Method of Distinguishing Amylases, 965 
GlanviUe (8 R K ), Sir E A Wallis Budge, 172 
(Jlaaehrook (A L ), [F O Rice and], The Methyleno 
Radical, 312 

Glauert (L ), Birds and Butterflies, 959, 962 
Glaze brook (Sir Richard), Sir Alfred Ewing and his 
Cambridge Chair, 139 

Glen (A K ), and D B Keith, The Oxford University 
Arctic Expedition, 1935-36, 804 
Glonday (R ), Economic Consequences of Progress ( Renew), 
382 , (James Seth memorial lecture), 785 , Use ami 
Misuse of Economic Statistics, 784 
Globus (Prof J H ), Neuroanutorny a Guide for tho 
Study of the Form and Internal Structure of tho 
Brain and Spinal Cord Sixth edition (Review), 166 
Ulmer <P M ), Development of llraean litcharrlur. Cum , 
139 

Glover (Dr T R ), The Challenge of tho Greek, 245 
Godeaux (L ), Six one! Order Involutions of Space, 279 , 
Zeuthen Segre s Invariant of an Algebrait Surfoie, 
Rational Correspondentes between Two Surfaces of 
Genus One, 122 

Godwin <H and M E ). J G D Clark, anti M H Clifford, 
Pollen Analysis from tho Norlolk Fens, 550 
Goethe (Bergassessor), [Prof W Sehul/, Prof H Louis 
anil], Berglei breaches Taw lionworterhuc h Ted 1 
Engles h -Deutach (Review), 810 
Gold (Lieut Col E ), electee! president of (ho Royal 
Meteorological Sot letv, 146 

Goldhnger (P ), anti VV Lasareff, Dissertation Eneigv of 
the CO Molecule anti the Sublimation Heat of Carbon, 
1077, 1078 

Ooldhaber (M ), |Dr J Chadwick and], Disintegration bv 
Slow Neutrons, 65, 72 , ]H J Taylor and], Detection 
of Nuclear Disintegration m a Photographic Emulsion, 
341, 346 

Goldstein (Dr S ), awarded the Adams prize of Cambridge 
University. 885 

Gooch (Dr G P ), Goographv and International Problems, 
118 

Good (P ), Tho Koval Jubilee Electrn Lighting, 1068 
Goodall (W M ), (J P Sehafor and ], Ionosphere Measure¬ 
ments during the Partial Ellipse of the Sim of Feb 
ruary 3. 1936, 393, 398 

Goodhart (Prof A I-) elec tod a member of the Athena-um 
Club, 228 

Goodman (A J ), Petroleum Geology of Western Canada, 

Goodspeetl and \very. Effect of X Rays on a Sex Cell of 
Tobacco, 38 

Gordon (Seton), The Eider Duck (Somateria molltssirna 
moll issima), 420 

Uoruu (Prof C ), Chymasc anti Protease in Micro organ 
lgmB, 796 

Gossling (B S ), The Perfection of the Thermionic Valve, 
748 

Grabham (Dr M ), [death], 175, [obituary article], 3J2 
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do Groove (P ), [R Fosse, P E Thomas and]. Identifica¬ 
tion of Small Quantities of Formol, 970 
Graf (I>r.), awarded the August Forel prize of the German 
Academy of Natural Soienoeg, Halle, 651 
Graffa (P ), appointed assistant director of research ui 
economics in Cambridge University, 1086 
Graham (A.), Lamellibranehs and a Cruciform Muscle, 272 
Graham (Very Rev J A ), Education of the Anglo-Indian 
Child, 121 

Graham (J I ), [Prof J S Haldane andj. Methods of Air 
Analysis Fourth edition (Renew). 978 
Graham (Sir Lancelot), elected a member of the Athenwum 
Club, 370 

Graham (M L), [E W McHenry and]. Estimation of 
Ascorbio Acid by Titration, 871, 879 
Graham (Dr R J D ), Vegetative Propagation at Edin¬ 
burgh, 348 

Grainger (Dr J ), Early Daffodil Blooms, 626 
do Gramont (A ), and D B6retzki, Velocity of Propagation 
of Sound in Quartz, 43 , Stabilisation of n Frequency 
of Beat (Quartz Oscillators) by compensation of the 
Temperature Coefficients, 1060 
Gran (Prof HU), awarded the Agassiz Medal of the U.S. 

National Academy of Sciences, 835 
Grandadam (P ), (P Laffitte and], Nitride formation of 
some Metals, 767 , Oxides of Platinum, 482 
Grant (W J A ), [death], 422 
Grard (J ), Nitration of Starch, 446 
Gray (C. H ), Products of Hydrolysis of Glycogen, 1002 
Gray (Dr F W ), and J H Cruickshank, Accuracy of the 
Curie-Ch£neveau Magnetio Balance, 162, 163, Dia¬ 
magnetism of Light and Hoavy Water, 268, 271 
Gray (Dr J ), appointed reader in Morbid Anatomy at the 
British Postgraduate Medical School, 556 
Gray (Dr J. H ), Hair-Tracks of Australian Aboriginals, 
880 

Gray (Dr R C ), Elementary Dynamics for Students of 
Science and Engineering (Review), 390 
Gray (R W ), Diet of Seals, 473 , Do Whales Descend to 
Great Depths t, 34, 666, 659 

Greaves (R I N ), appointed University demonstrator in 
pathology in Cambridge University, 277 
Greaves (T ), [F G Holdaway, F J Gay and]. The Ter¬ 
mite Population of a Mound Colony, 1070 
Greaves (W M H ), Temperatures of the Stars. 403 
Grecly (Major-Gcnl AW), awarded the Congressional 
medal of honour of the United States , work of, 636 
Green (A L ), [D F Martyn and], Down coining Radio 
Waves, 401 

Green (C ), Romano-Bntish Potters' Stamps, 1043 
Green (Dr C T ), and E Hardy, Flora of West Lancashire 
Dunes, 62 

Green (J F N ), eloctod president of the Geological Society 
of London, 370 

Green (H. N ), Airway and Aerodrome Lighting, 1045 
Groemnger (A B ), Twinning in Alpha Iron, 016 
Greenshiclds (F ), Diet of Seals, 657 

Greenwood (Prof M ), Functions of University Education, 
597 , Tompeiaments, Physical and Psychological, in 
Modem Science (Hoath Clark locturo), 021 , The 
Universities of Great Britain, 656 
Greenwood (Dr T ), French Psychology (Review), 80, 
Mathematics and Logic (Review), 862 
Gregory (Prof W K ), Evolution of the Skulls of Verte¬ 
brates with Special Reference to Heritable Changes 
in Proportional Diameters (Amsomerism), 659 
Gregson (J D ), [Prof W Rowan and], Winter Feeding of 
the Tick, Dermacentor andersoni. Styles, 662, 069 
Gr6vy (J ), Viscosity of Very Dilute Solutions of Nitro¬ 
cellulose in Ether Alcohol Mixture, 595 
Onaule (M ), Abyssinian Games, 841 

Griffiths (Dr E ), [O G Sherratt and], Specific Heats of 
Gases at High Temperatures, 74 
Griffiths (J H E ), [C H Collie, L Szilard and]. Collisions 
betwon Neutrons and Diplons, 903, 918 
Gnmmett (L G ), [Prof J C. McLennan, J Read and]. 
Artificial Radioactivity Produced by Neutrons, 147, 
153 , Production of Radioactivity by Neutrons, 606, 
611 


Onmsehl (Dr E ), edited by Prof R.Tomasehek. A Text¬ 
book of Physics Vais 2, 3 and 4 (Renew), 86 
Gnmshaw (P H ), Study of Diptera, with a Key for the 
Identification of Families, 263 
Grtmwade (W. R ), offer of help to the Forest Products 
Division of the Australian Scientific and Industrial 
Research Council, 840 

Gnndley (G C.), appointed locturer m experimental 
psychology in Cambridge University, 1086 
Grinnell (Dr J.), Balance of Life in National Parks, 602 
Oroetzinger (Dr G ), Influence of an Electric Field on the 
Thermal Conductivity of a Solid, 1001 
de Groot (Dr W ), Vision in the Ultra-Violet, 68 
Grofielj (Prof P ), A Sine Curve Crook in Natural Ioe, 877 
Gross (Dr. E.), And M Vuks, Quasi-Crystalline Structure 
of Liquids and the Raman Effect, 100, 110, The 
Phenomenon of ‘Wings’ and the Vibrational Raman 
Effect in Benzene and Naphthalene Crystals, 431, 437 , 
The Phenomenon of ‘Wings’ ob a Vibrational Raman 
Effect a Correction, 998, 1002 
Grosso (A V ), Atomic Weight of Protactinium, 274 , and 
M. S Agnus, Element 93, 662 
Grossmann (R ), Measurement of Strong Polonium Prepar¬ 
ations by Ionisation in Pure Nitrogen, 319 
Grouiller (H ), Photographic Stellar Photometry by tho 
method of Ch Fabry, 199 

Gnmdy (E ), [W Holmes andj, Synchronous Time Motors 
and Accurate Time-Keeping, 627 
Gudger (Dr E W.), The Oblong or Truncate-tailed Ocean 
Sunfish, Rumania truncata, at Mauritius, 548 
Gu4rm (H ), Reduction of the Arsenates of the Alkaline 
Earths by Carbon, 318 

Guerruu (V H ), [Prof J J Nolan and], Atmospheric 
Condensation Nuclei, 664 

Guha (Dr B C ), Nomenclature of Vitamin B„ 395, 398 , 
and A R. Ghosh, Biological Formation of Ascorbic 
Acid, 234, 235 , 871, 879 

Guhl (A), and R Dozorceva, Sex Determination in 
Hymeuoptera, 43 

GuiUemin (I V ), Recent developments in Molecular Rays, 
652 

Gunn (D L ), Oxygen Consumption of the Cockroach in 
relation to Moulting, 434, 437 
Gunther (E R ), and others, Fatty Constituents of Marine 
Plankton, 41 

GUnthor (Dr. H ), Die Variability der Organismen und 
ihre Normgrenzen, 272 

Gunther (Dr R T ), Ploa for the Preservation of a Scien¬ 
tific Library, 432 , Scientific Work of Early Members 
of Oriel College, Oxford, 240, Wadhain College, 
Oxford, 406, University College, Oxford, 846 , Quoeu’s 
College, Oxford, 885 , Exeter College, Oxford, 1049 
Gurevich (1 ), Spontaneous Emission of Neutrons by 
Radio-elements, 950, 962 

Gurney (Dr R W ), Elementary Quantum Mechanics 
(Renew), 855 , Theory of Adsorbed Films on Metals, 
882 

Gustafsson (Dr A ), Cytology of Variation in Apomictic 
Genera, 400 

Gutenberg (Dr B ), The Seismological Laboratory, 
Pasadena, 627 

Guth (K ), and H Mark, Application of tho Inner Mole 
cular Statistics to tho Properties of Long-chain, 
especially Highly Polymeric, Substances, 932 
Guthrie (Prof J. E,), [death], 818 

Guyenot (E ), and Mme J Dusznska, Sterility and Virility 
of Pituitary Origin in the Guinea Pig, 971 , and J 
Moierhans, Swim Bladder and Pneumatic Canal in the 
Cypnnidie, 1011 

Qye (Dr WE), appointed direotor of the Imperial Cancer 
Research Fund, 869 

Gysin (M ), Basie Igneous Rocks of the Haute-Lufira 
(Belgian Congo), 169 ; Copper Minerals of Kinsenda 
(Belgian Congo) (1), 970; Metamorphio TiUites of 
Kundelungu and of Haute-Lufira (Belgian Congo), 
243 , Origin of the Chloritio Rocks of the Haute- 
Lufira (Belgian Congo), 243 , Presence of Dipyre in 
the Metamorphio Formations of the Kundelungu of 
Haute-Lufira (Belgian Congo), 122 





NAME INDEX 


HaanQes (J ), [Prof. W H. Keesom and], Vapour Pressure 
of Neon at Liquid Hydrogen Temperatures, 1010 
Haarhoff (Prof. T. J ), awarded a Camogis Corporation 
grant for 1935-36, 924 

Haas (Prof A ), Materiewellen und Quantenmochanik 
eine EmfUhrung auf Grund dor Thoorien von do 
Broglie, Schrbdingor, Heisenberg und Dirac Vierto 
imd F (Infto Aufloge (Review), 88 
Haas (Dr P ), The Smell emitted by Soawoods, 645, 649 
de Haas (Prof W J ), A Low Temperature Kecord, 302. 
and j M Casimir-Jonker, Ponetration of a Magnetic 
Field into Supra-Conductivo Alloys, 30, 37 
Haber (Prof F ), Anniversary of the death of, 176 , Com¬ 
memoration of the death of, 216 
Haberlandt (H ), Luminescento of Fluorites and other 
Minerals, 320 , Berta Karlik and Prof K Przibram, 
Fluorescenoo of Fluorite (3), 668, (4), 767, and Prof K 
Przibram, A Labile Coloration of Fluorite, 319 
Haddon (Dr AC), Eightieth birthday of, work of, 866 
Hadfield, Bt (Sir Robert), awarded the Albert meilnl of 
tho Royal Society of Arts, 1068 , Spocial Stools, 741 
H&gg (Dr 0 ), The Spinols and tho Cubic Sodium-Tung- 
Bten Bronzes cut Now Examples of Structures with 
Vacant Lattico Points, 874 

HameB (W B ), Tho Uses and Control of Natural Under¬ 
growth on Rubber Estates, 168 
Hofssinsky (M ), Applicability of Nemst’s Electrochemical 
Law to Extremely Dilute Solutions, 79 
Halbert (J N ), Hemipterous Insects from Ireland, 651 
Haldane (Prof J B 8 ), Genetics since 1910, 726 , [Dr 
L S Penrose and], Mutation Ratos in Man, 907, 918 
Haldane (Prof J S ), and J I Graham, Methods of Air 
Analysis Fourth edition (Review), 978 , and J G 
Priestley, Respiration Now oilition (Review), 891 
Hale (H M ), and N B Tmdale, Queensland Aborigines, 
116 

Halford (Major F B ), awarded tho Silver medal of the 
Royal Aeronautic al Society, 1032 
Haliczer (J ), Population of Europe, 38 
Hall (Sir Darnel), and others, Frustration of Si lence 
(Renew), 414 , Tho Paco of Progress (Rode lecture), 
367 

Hall (N F ), title of professor conferred upon, by London 
University, 885 

Hall (Mrs. Stewart), gift to Edinburgh University, 800 
Hallowes (Kenneth Knight), The Poetical Works of 
Vol 1 1896-1934 (Renew), 49 

Hamada (H ), Emission Spectra of Alkali Halides, 401 
Hamburg (H ), [G Koller and], Constitution of Diplo 
schwlee Acid , a component of Perineum deedbata, 687 
van Hamel (Dr A (4 ), Aspo< ts of Celtic Mythology (Sir 
John Rhys memorial lecture), 1003 
Hamer (W J,), [H S Homed and]. The Lead At emula¬ 
tor, 614 

Hamor (Dr W A ), conferment upon, of on honorary 
doctorate by Pittsburgh University, 1049 
Hamilton (S N ), [F. T Shutt and]. Quality of Wheat, 502 
Hamilton (W J ), Early Development of the Ferret, 236 
Hamlin (H ), [S B Childs, Jr, Prof Y Hondereon and]. 
Possible Valuo of Inhalation of Carlton Dioxide in 
Climbing Great Altitudes, 467 
Handley (R S ), appointed a University demonstrator in 
anatomy m Cambridge Univorsily, 277 
Hansen (H N ), [G W Hendry and]. Antiquarian Study 
of Fungi, 626 

Hantzsch (Prof. A ), [death], 695 

Hanworth (Lord), appointed Creighton lecturer in Loudon 
University for 1935-36, 1085 

Harang (L ), and Prof L Vegard, Interferometer Measure¬ 
ments of tho Red Aurorol Line 6300, 542, 549 
Hardenberg (Dr. J D F ), Indo-Australian Fishes, 688, 
Sounds Made by Fishes in the East Indies, 426 
Hardiman (J ), J Keane, and T J Nolan, Chemual 
Constituents of Lichens found in Ireland Leeanora 
gangaleoxdes (1), 78 

Harding (H. E ). f H W Florey and], A Humoral Control 
of the Secretion of Brunner's Glands, 242 
Hardy (E.), [Dr. C T Green and], Flora of West Lanca¬ 
shire Dunes, 62 


Hardy (Prof G H ), Theorem of tho Arithmetic and 
Geometric Means, 120 

Harmgton (Prof C R ), Relation of tho Thyroid Gland 
to Todino (Bodson lecture), 300 
Harkor (G ), Determination of Traces of Prussic Acid in 
Tissues, 519 

Harler (Dr C R ), The Culture and Marketing of Tea 
(Review), 129 

Harmer (F. W ), Centenary of tho birth of, 811 
Harmer (Sir Sidney), elected president of the Ray Society, 
678 

Homed (H S ), and W J Hamer, The Lead Accumulator, 
614 

Harris (Dr L ), awarded tho degree of Sc D by Cambridge 
University, 1019 

Harris (Dr L j ), [Dr T W Birch and], Titration Curve 
of Vitamin B, 664, 659 

Harris (P L ), [Dr J C Smith and]. Addition of Hydro¬ 
gen Bromide to Olehnos, 187 

Hams (W J ), Graptohte succession of Bendigo East, 
with Suggested Zoning, 44 

Harrison (Dr DC), appointed J. C White professor of 
biochemistry m Quoen's Umvorsity, Bolfast, 846 
Harrison (I>r E P ), (J L Tumoy, and H Rowe, Elec¬ 
trical Properties of Wires of High Permeability, 981, 
982 

Harrison (J B ), [F Challenger and), Organic Sulphur 
Compounds, 192 

Harrison (T H ), Brown Rot of Fruits and Associated 
Diseases of Deciduous Fruit Treos (2), 483 , and A K 
Helaly, A Brown Rot Fungus, 925 
Hartigan (Liout Oenl J A ), Report on Health of tho 
Army during 1933, 923 

Hartley (Brig -Gen Sir Harold), Rationalisation in 
Industry and Technical Education, 613 
Hartroe (Prof D K ), a Differential Analyser, 535 , Tho 
Differential Analyser, 940 , Bearing of Statistical and 
Quantum Mechanics on School Work, 120 , and W 
Hartroe, Self-consistent Field, with Exchange, for 
Beryllium. 518 

Hartree (W ). [D R Hartree andj, Self-consistent Field, 
with Exchange, for Beryllium, 518 
Hartshome (Dr N H ), Birefringence of ‘Viscacello’, 603 , 
‘Viscacello’ as a Material for making Compensating 
Plates and Wodgos for tho Polarising Microscope, 
269, 271 , and A Stuart, Crystals and the Polarising 
Microscope (Renew), 261 

Hartz (P H ), [A Biemond and], Hypogenitalism m a 
Case of Dystopia of tho Neurohy pophysis, etc , 408 
Hasikura (K ), [U Nakaya and], Snow Crystals observed 
in Japan, 1044 

Hoslott (A W ), Radio round the World (Review), 288 
Haalewood (G A D.), [G. Barry, J W Cook, C L Hewett, 
I Hioger, E L Konnnway and]. Production of 
Cancer by pure Hydrocarbons (3), 318 
Hatfield (H S ), Action of Alternating Magnetic Fields 
upon Ferromagnetic Particles, 349 
Hatoyama (M ), and M Kimura, Suggested Polarisation of 
Electrons, 914 

Hatt (R T ), The Manatees, 660 

Haughton (Isabel), Amoeboid Cells in Invertebrates, 439 
v Hauson (S ), [Prof A I Virtanen and]. Excretion of 
Nitrogenous Compounds from the Root Nodules of 
Leguminous Plants, 184, 189 
Hausser (late Dr. K W ), herausgegeben von C. Ramsauer 
und R Kollath, Strahiung und Licbterythem 
(Renew), 288 

Ha veil (E H ), [obituary], 258 
Havelock (Prof T H ), Ship Waves, 064 
Hawkes (C ), Excavations at Colchester, 612 
Hawkes (Dr L ), Tho Hypothesis of Continental Drift, 
342, 346 

Haworth (Prof W N ), elected a corresponding member 
of the Bavarian Academy of Sciences, 428, E. L 
Hirst and E Oliver, Constitution of Xylan, 349 
Hayden (H H ), [Col 8 G Burrard and]. Revised by 
Col Sir Sidney Burrard and Dr A M Heron, A 
Sketch of the Geography and Geology of the Hima¬ 
layan Mountains and Tibet (Review), 861 
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Hazel (H ), Combination Tones and Modulated Waves, 
842 

Haznn (Dr H L ), awarded a Louis Edward Levy medal 
of the Franklin Institute, 948 
Hecht (S ), A Theoretical Basis for Intensity Discriinina 
tion in Vision, 447 

Hock (Capt N H ), Map of the Distribution of Earth¬ 
quakes, 348 

Heckel (Father Benno), Yao Education, 438 
Heeker (I)r J T ), Russian Sociology a Contribution to 
the History of Sociological Thought and Theory 
(Review), 526 

Heilbron (Prof I M ), K M Samant, and 1' S Spring, 
Ring Structure of Calciferol, 1072, 1078 
Heitzmann (P ), [R Lespieau and]. The C t H 4 Hydro 
carbons arising from the Action of Crotyl Bromide 
upon its Magnesium Derivative, 802 
Helaly (A P ), [T H Harrison and], A Brown Rot Fungus, 
925 

Hemming (F ), The Generic Names of the Holarctic 
Butterflies Vol 1 1758-1863 (Review). 416 

Hendorson (Sir James B ), Fundamental Dimensions of 
|x 0 and A' 0 in Electrical Scionco, 105, 110 , 656, 
659 

Henderson (W J.), Limits of the Contuiuous (3 Ray 
Spectrum, 274 , [Dr C D Ellis and]. The Period of 
Radionitrogun, 429, 437 

Henderson (Prof Y ), [S B Childs, Jr , H Hamlin and]. 
Possible Value of Inhalation of Carbon Dioxide in 
Climbing Great Altitudes, 457 
Hendrick (Dr I ), Facts and Theories of Psychoanalysis 
(Review), 208 

Hendricks (S B ), [Dr G E Hilbert, O R Wulf, U 
Liddel and], A Spectroscopic Method for Detecting 
some Forms of Chelation, 147, 153 
Hendry (G W ), and H N Hansen, Antiquarian Study of 
Fungi, 626 

Henney (K ), Electron Tulies in Industry (Review), 60 
Henrard (Dr K H ), awarded the D’Arsonval prize, 428 
Henrard (Dr P ), Physiological Polarity in Aspergillus, 
833 

Henri (Prof V ), Physique Mol6culaire matidre et 
(Snetgio (Review), 603, and P Angenot, Ultra¬ 
violet Absorption Spectrum of Pyridine, 767 
Henriot (E ), Angular momenta in Electromagnetic 
Theory (2), 122, the Antisymmetric Aspect of 
Electromagnetism Torque and Momentor, 631 
Henry (L ), Photo-chemical decomposition of Nitrous 
Oxide and the Energy of Dissociation of Nitrogen, 
558 

Hemegger (F ), and Berta Karlik, Determination of very 
small amounts of Uranium, and the Uranium Content 
of Sea-water, 932 

Horszflnkiel (H ), J Rotblat, and M 2yw, Loss of Volocity 
of Neutrons in Heavy Water, 653, 659 
Hertzsprung (Prof E ), elected a foreign member of the 
Royal Academy of Sciences, Stockholm, 284 
Herzog (Prof R O ), [obituary article], 534 
Hess (Prof V. F ), and Dr W Illing, Terrestrial Mag¬ 
netism and Cosmic Rays, 97, 110, and Dr A 
Steinmaurer, Connie Rays from Nova Horculis ’ 
617, 624 

Hevosy (Prof G ), Artificial Radioactivity of Scandium, 
1051 , Natural and Artificial Radioactivity of 
Potassium, 96, 110, and Miss Hdde Levi, Radio 
potassium and other Artificial Radio-elements, 580, 
587 

Hewett (C L ), [G. Barry, J W Cook, GAD Hasle- 
wood, C L Hewett, I Hieger, E L. Kennaway and], 
Production of Canoer by Pure Hydrocarbons (3), 318 
Hewitt (.1 ), Arrow-heads and Barbs in the Albany 
Museum, Grahams town, 883 

Hewitt (Dr L F ), Oxidation-Reduction Potentials in 
Bacteriology and Biochemistry. Second edition, 301 
Hewlett (Prof R T ), Prof W KoUe, 946 
Hey (G. Lb and F J D Thomas, Tortnx Moth Pests of 
Fruit Trees, 273 

van Heyningen (W. E), [Dr D M Needham and]. Link¬ 
age of Chemical Changes in Muscle, 585, 587 


Heyrovsky (Prof J ), A Sensitive Polarographic Tost for 
the Absence of Rhenium in Manganous Salts, 870, 
879 

Hicks (Prof U Dawes), Philosophy and Modem Scionco, 
1035 

Hicks (late Prof W M ), The Structure of Spectral Terms 
(Review), 857 

Hieger (I ), [G Barry, J W Cook, GAD Haslewood, 
C L Hewett, E L Kennaway andj. Production of 
Cancer by pure Hydrocarbons (3), 318 
Higgs (P O ), Utilization of Paraffin Wax and Petroleum 
Cerosrn, 113 

Hilbert (Dr G E ), O R Wulf. S B Hendricks, and U 
Liddol, A Spectroscopic Method for Detecting some 
Forms of Chelation, 147, 153 
Hilditch (Prof T P ), Chemistry of Fate, 552 
Hill (Prof A V ). elected a foreign member of the Royal 
Academy of Sciences, Stockholm, 264 , Heat Pro 
duction of Muscle and Nerve, 721 
Hill (Prof FT), Developments in Aeronautical Science, 
750 

Hill (Joyce C ), [Prof .1 B Gatcnby. T J Macdougald 
and]. Culture of the Mantle-wall of Heiue, 154 
Hill (Sir Leonard), Do Whales descend to Great Depths f, 
657, 659 , Electric Methods of Producing Humane 
Slaughter (Benjamin Ward Richardson lecture), 
578 

Hill (R T ), and Dr A S Parkes, Hypophyseetomy of 
Birds (5 and 6), 242 

Hill (Prof W CO), Retinoscopy of Loris, 584 
Hindhedo (Dr M ), Gosundheit dun li ruhtige und 
einfache Emfihrung (Review), 1018 
Hub (Dr C H ), Meridian Observations of Faint Stars 
in selected areas, 312 

Hinshelwood (C N ), reappointed a lecturer in chemistry 
in Oxford University, 969 , Some Aspects of Modern 
Physical Chemistry, 76 , Thermal Decomposition of 
Acetaldehyde, 67 , and Dr A T Williamson, The 
Reaction between Hydrogen and Oxygen (Review), 380 
Hiraga (Vice-Admiral Y ), awarded the gold medal of the 
Institution of Naval Architects, 146 
Hirst (Lord), elected an honorary member of the Institu¬ 
tion of Electrical Engineers, 182 
Hirst (E L ), [Prof W N Haworth, K Oliver and]. 
Constitution of Xylan, 349 

Hoare (Dr F E ), [G W Brindley and], Magnetic measure¬ 
ment of Ionic Deformations in Crystals, 473, 475 
Hobeon (Prof AD), and J Omer-Cooper, Ajvuh cancri- 
formis in Great Britain, 792 

Hobson (Dr R P ), [Dr W M. Davies and], Humidity in 
relation to sheep blowfly attack, 106, 110 
Hodge (W V D ), elected a fellow and appointed lecturer 
and director of Mathematical Studiee at Pembroke 
College, Cambridge, 106 

Hodgkinson (Prof W R ), [death], 610, [obituary 
article], B45 

Hodgson (W C ), Natural History of the Herring of the 
Southern North 8ea (Burkland lectures, 1933), 928 , 
[R E Savage and], Lunar Influenoe on the East 
Anglian Herring Fishery, 157 
van Hoopen (Dr Ir E C N ), and Dr. A C Hoffman, 
Stone Structures in the Western Transvaal, 660 
Hoffman (Dr AC), [Dr Ir E C N van Hoepen and]. 
Stone Structures in the Western Transvaal, 860 
Hogarth (J W ), Decomposition of Cobalt Amalgam, 483 
Holdaway (F G ), F J Gay, and T Greaves, The Termit > 
Population of a Mound Colony, 1079 
Holman (Prof R M ), [death], 985 

Holm os (Prof. A.), The Measurement of Geological Tune, 
080 

Holmes (Dr E ), [K. Dixon and], Mechanism of the 
Pasteur Effect, 995, 1002 

Holmes (Prof H. N ), Introductory Colloid Chemistry 
(Review), 386, Laboratory Manual of Colloid 
Chemistry. Third edition (Review), 385 
Holmes (W.), and E. Grundy, Synchronous Time Motors 
and Accurate Time-keeping, 627 
Holwerda (K ), [P. E. Verkade, J. van der Lee and]. 
Researches on Fat Metabolism (6), 1087 
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Honda (Prof K ), and Dr Y Shimizu, Magnetism ol Tin. 
108,110 

Hope-Jones (F ), awarded a John Pruo W'ethonll inrdal 
of the Franklin Institute, 048 
Hopf (Prof K ), Mathematical Problems of Radiative 
Equilibrium (Review), 51 

Hopkins (Sir Frederick (lowland). Discovery and Sir 
nificanee of Vitamins, 708 , The Naturalist in the 
Laboratory (Bacot memorial lecture), 57(1 
Hopkins (Prof T C ), [death], 818 

Hopwood (Prof F L ), |Dr T E Banks, T A Chalmers 
and], Induced Radioactivity produced by Neutrons 
Liberated from Heavy Water by Radium (lamina 
Rays, 90, 110, and T A Chalmers, Directed DifTu 
sion or Canalisation of Slow Neutrons, 141. 34(1 
Hore-Belisba (L ), the Rocket Locomotive, hi2 
Honkawa (Y ), Monogiaphin Hepatic arum \ list mil - 
Japomcarum, 020 

Homel (J C ), Catalysis of F.ster Hyclrolssts by I>,()Ions, 

Horsley (L H ), [Prof 0 Bee k and], Anomalous S< uttering 
and Structure of Light Nuclei, 430, 437 
Horaloy (W D ), Pulsation in Electric Mams. 1081 
Hosker (Miss Anne), Moulting and Replacement of 
Feathers, 150, 153 

Hosmer (Prof (J L ), [Prof C B Brood amiJ.Tho Prim lples 
and Practieo of Surveying Veil 2 Higher Sure ey¬ 
ing Fourth odition (Review), 8 
Houston (Dr K A ), A Simple Method of Hetcnuhro- 
niatic Photometry, 10(M1 

Hovorka (F ), and W C Bearing, The Quinhydrone 
Electrode, 882 

Howard (A ), [E S West and]. Design of Overhead Irri 
gation Systems, 348 

Howard (A L ), BeafForostution of Forest Trees in (treat 
Britain, 231 

Howard (Dr J ), [death], 58, [obituary article], 214 
Howarth (L ), awarded a Smith’s prize of Cambridge 
University, 444 

Hubert (late H ), edited, etc , by Prof M Manse, It 
I-antior and J Marx Translated by M R Dobie, 
The Greatness and Decline of (he Celts (Review), 481 
HUckel (Prof W ), Thooretischo Grundlagen der orgams- 
ohen Chemie Band 1 Zweito Auflago (Renew), 384 
Huggett (Dr A St (1 J McC ), appointed professor of 
physiology at St Mary’s Hospital Medical School, 
885 

Huggins (K, H ), Types of Settlement in the Scottish 
Highlands, 119 

Hughes (W ), Control of Seedling Disease of Sugar Beet, 
831 , and Prof P A Murphy, Crown Rot of Sugar 
Beet a Boron Deficiency. 395, 398 
Hull (Dr Eleanor), [obituary article], 175 
Hulme (H R ), J McDougall, R A Buckingham, and 
Prof R H Fowler, The Photo-electric Absorption 
of X-rays in Heavy Elements, 518 
HUlsen (Prof C.), lobituary article], 421 
Hulthdn (L ), Isotope Effect in Band Spectra of Hydrides 
and Deutridos, 643, 649 

Hulubei (Hona), Use of X-Rays for Showing the Deform 
ation of a Crystalline Network under the Actum of 
an Electric Field, 1010 

Humberstone (T LI ), University of London Buildings, 
786 

Hume (Capt. C W ), Alleged Ansesthesiaproducod Elec trie- 
ally, 668 , Testing for Unconsciousness after an Elec 
trio Shock, 107 

Hume-Rothery (W.), Lattice Parameters of Solid Solu 
tions in Silver, 1038, 1042 

Hunt (Elinor S.), Changes Noted in the Allantoic Mom 
brane of the Chick in 500 experiments, 484 
Hunter (Dr. J. de OraafT), Stokes's Formula in Geodesy, 

„ «1,476 

Hunter (Prof. R. F ), The Electronic Theory of Chemistry 
an Introductory Aooount (Review), 583 , [Dr A D 
Heaai and], Iaomeno forms of Complex Aoetic Acid, 

» 484 

Huntsman (M. E.), [Prof. C, H Best, J H Ridout and], 
The ‘Lipotropic’ Effeot of Protein, 821, 834 


Hurst (Dr S ), Radioactivity of Potassium, 905, 918 
Hutchings (P J ), | Prof E N da C Andrade and] 
Mechanical Behaviour of Single Crystals of Mercury, 


hard (Dr S ), Description and Identification of Species, 
1030 

IUmg (Dr W ), [Plot V' F’ Hess and], Terrostnal Mag 
netism and Cosmic Rays, 97. 110 
Ilyin (Prof B S ), Fishery Rescan h in the USSR, 989 
Iinanishi (Dr S ), Raman Spec truin of Gaseous Carbon 
Disulphide, 396 

Inteld (L ), [M Born and], Quantisation of (he New Field 
Equations, 198 

Inghs (Di 1) R ). Distribution of Nuclear Mechanical 
Moments. 998 

lonescu (T ), and C Mihul, Propagation of Elec trie Waves 
m the Earth’s Magnetic F'lcld, 887 . Structure of the 
Ionised Layer of the Atmosphere (Ionosphere), 43 
Trednlo (Dr T ), and others, Surface Chemistry and itc 
Indus!mil Applications, 1084 
Isaac (W E ) Organic Mai ter Content and Carbon 
Nitrogen Ratio of South African Soils of the Winter 
Rainfall Area, I Dll 

Iyengar (A V V ) Deamination in Virus mfeeted Plant*, 
3 >4, 348 


Jahlonski (Dr \ ) and W Szymanowski, Thermnl 
Rotations of Fluorescent Molotules and Duration ot 
Lummescence, 582, 587 

.Tacks (Dr L P ), Correlation of Physical anil Mental 
Culture-. 1003 

Jackson (Miss Dorothy ,1 ), Giant Cells in Insects Para 
sit need Vcy Hvmenoptc roue Larva-, 1040. 1042 
Jackson (Dr L H ), Sense organs ill MalacobdeRo, 792, 
794 

Jackson (T II I! ). Attacks of Birds upon Butterflies, 191 
Jackson (W F’), Combustion of Carbon Monoxide, 477 
Joe quet (P V ), Electrolytic Method for obtaining Bright 
Copper Surfaces, 1076. 1078 
Jaeger (Dr F ), Hydrology of Asia, 513 
Jaeger (F M ), [T J Poppc-m-v and). FTxact Measurement 
of the Specific Heats ol Solid Substances at Higher 
Temporalurc-s (19), 1087. and J Bomtema, Sym¬ 
metry and Structure of (ho (Yjstals of the Hydro 
chlorides ol Triamino tri -thylannne, 970 
James (S P ), [F W Edwards and], British Mosquitoes 
and their Control Second edition, 503 
Jansen (Proi B C P ), Identity of Vitamin B, and F’lavme 
and the Nomenclature of Vitamins, 267, 271 
Janus (K ), [Miss V Dtolitna and], A New Magnetic 
Alloy with very large- cocirciUvi force, 36, J7 
Jeans (Sir James), nominated as piofossor of astronomy 
at the Royal Institution, 538 , Structure of the 
Universe, 673 

Jeffreys (Dr H ), Constitution of the Earth 678 , Philo 
sophy and Modem Sc icnoe, 911 
Jeanselme (Dr E A ), [obituary ], 818 
Jenkins (Prof OP), [duath], 214 

Jentsehko (W' ), Ionisation Measurements on Separate 
a-Rnys, 931 

Josporsen (Dr P ), The Uodlhaab Expedition 1928 - 
Copopoda, 843 

Jeason (Prof K ), Pollen Analyses of Peat, 352 
Jewett (Dr F B ), awarded the F’araday modal of the 
Institution of Electrical Engineers, 182, presented 
with the l-'irnday medal of the Institution of Elcx-tnc 1 
Engineers, 851 

Joffe (C ), and A Shakma. Influence of Y\ liter Vapmn 
cm the \’elocity o r the Reactions in the Charge ol n 
Glass F’umaee, 43 

John (W J ), and F M Sayers, Insulators of High 
Voltage Transmission Lilli's, 590 
Johnson (K L >, Discovery of » New Comet. 115 

Johnson (Prof G E). [death], 818 

Johnston (H. L ), Deuterium Content of Ordinary Water, 

842 



NAME INDEX 


Johnston (Isobel K ), [J Small and], Mathematical Evo¬ 
lution in Composite, including Proof of Normal Death 
of Species, 1000 

Jolibois (P ), a Now Arrangement of tho Diffusion Pump, 
767 

Jones (Prof B Melvill), Speed in Aviation, 501 

Jones (D F ), Somatic Segregation due to iiimuzygouB 
and Missing Gmes, 971 

Jones (Dr H Spencer), Goneral Astronomy Sot end 
edition {Review), 810 

Jones (Dr LI Wvnn), An Introduction to Theory anil 
Prnetien of p HJ chology (Rivnu), 1017 

Jones (Prof O T ), Physicul Methods in the Study of 
Earth Structure (James Forrest lecture), 844 

Jones (Dr VV K ), Geology and Mineral Wealth of Burma 
(Review), 523, Stofcs and White’s Strut tuial 
Geology (Review), 976 

Jordan (Prof P ), Statmtische Moehanik auf quanton- 
theorotische Grundloge (Retuw), 491 

Jost (Dr W ), Mechanism of Explosions and Combustions, 
614 

Jouaust (11 ), [G Dupouy and]. Absolute Measurement of 
Magnetic Fields and the Determination of tho Ampere 
m Absolute Value, 407 

Joukowsky (E ), and J Duffle, Salts Dissolved in tho 
Surface Waters and the Phreatic Waters of the Can- 
ton of Geneva, 243 

Jouravsky (O ), P Chorezenko and O Choubert, the 
Residual Induced Magnetism of the Eruptive Rocks, 
619 

Junkers (Prof H ), [death], 214 


Kamesam (S ), Preservative Treatment of Wooden 
Sleepers, 1081 

Kamienski (B ), Measuring the Dielectric Potentials at tho 
Surface of Separation of the Phases Solution Air, 
847 

Kapitza (Prof P ), Liquefaction of Helium, 39, tho 
U.S.S.R and, 766 

Kaplan (Prof J ), A New Nitrogen Afterglow Spectrum, 
1034, 1042 , Light of the Night Sky, 229, 235 
Kapp (R 0 ), appointed Pender professor of electrical 
engineering m Univorsity College, London, 481 
Kappcrs (Dr C U A ), An Introduction to the Anthro¬ 
pology of the Near East in Ancient and Recent Times 
With a chapter on Near Eastern Bloodgroups, by 
Dr L W Parr (Review), 487 
Karlik (Berta), [H Haberlandt, Prof K Przibrara and], 
Flurescenco of Fluorite (3), 668 , [Prof K Przibram 
and]. Fluorescence of Fluorite (4), 787 , [F Hemegger 
and], Determination of vory small amounts of 
Uranium, and the Uranium Content of Sea water, 
932 

Karrer (W ), and K. Venkateraman, Identity of Caly- 
eopterm and Thapsin, 878, 879 
Kay (Dr F F ), Soil Survey in Berkshire, 439 
Kay (Dr S A), |Dr A C Cumrning and], A Text-Book of 
Quantitative Chemical Analysis Sixth edition, re¬ 
vised by F C Guthrie and J T Nance (Review), 
1020 

Kaye, (Dr, G. W r C ), Therapeutic and other applications 
of X-Rays and Gamma-Rays, 724 
Kayser (Prof H ), und Prof H Konen, HanUbuch der 
Spektroscopie Bond 7. Dntte Lief (Review), 167 
Keane (J.), [J Hardiman, T J Nolan and]. Chemical 
Constituents of Lichens found in Ireland Leeanora 
gangakoidte (1), 78 

Kebto (R A ), [R. B. Withers and]. Palaeozoic Starfish 
of Victoria, 237 

Keeler (E C ), Biological Movie Booklets Vols 1, 2 and 
6, 336 

Keeble (Sir Frederick), Fertility of the Earth, 368 
Keesom (Prof W H ), and C W Clark, Atomic Heat of 
Nickel between 1 1 and 19 0 °K, 1087 , and J Haantjes, 
Vapour Pressure of Neon at Liquid Hydrogen Tem¬ 
peratures, 1010 , and K W Toco ms, An X-Ray 
Goniometer for the Investigation of tho Crystal 
Structures of Solidified Gases, 1010 


Keith (Sir Arthur), Anthropology of the Near East 
(Review), 487 , Conceptions of Man’s Ancestry, 705 , 
Darwinism and its Critu s, 987 , Early Enst Africans 
(Review), 163 

Keith (D B ). | A R Glen and], The Oxford LTniversily 
Arctic Expedition, 1935-36, 604 
Kemeny (Charlotte), [L Schmid and], Flore* verbaen, 768 
Keinpo (H R ), [death], 610 

Kompton (A E ), [M L E Oliphant, Lord Rutherford 
and]. Accurate Determination of tho Energy Released 
in Certain Nuclear Transformations, 482 
Kendall (Prof. J ), Sir James W nlker, 863 
Kenealy (Aiuliella), Tho Human Gyrosiopo (Review), 1059 
Kenez (I ), [W Wassiliew, Prof J Syrkin und]. Dipolo 
Moment of Iodine, 71 

Krnnard (Miss M A ), Primary Cortical Degeneration of 
tho Corebellum, 1088 

Kennaway (E L ), [G Barry, J W Cook, GAD Haslc- 
wood, C L Howott, I, Hieger and]. Production of 
Cuncer by Pure Hydrocarbons (3), 318 
Kenner (Prof J ), Formation of Galactose in Vital Prn- 
cessos, 606, 611 , [D W Adamson and], Preparation 
of Diazoinothane and its Ilomologues in tho Frio 
State, 833, 834 , Prof M Polanyi and P Szego, 
Aluminium Chloride as a Catalyst of Hydrogen 
Interchange, 267 

Kensil (H E M ), A Tidal Power Project in tho Bay of 
Functy, 299 

Kenyon (H F) [Dr F P Bowden and J, Over-Potential 
of the Hydrogen Isotopos, 105, 110 
Kerr (Prof J Graham), and Parliamentary Represi n 
tation, 919, elected MP for the Si ottish l ni- 
versit les, 1085 

Kerr (P F ), (C S Rosa and], Clay Minerals, 562 
Khan (Mohammad A R ), A Forgotten Indian Meteorite, 
39 

Kharasch(M 8 ), and R R Legault, Ergomotrme, 919 
Khastgir (Dr 8 R ), Surface foreo Thoory of Crystal 
Rectification, 148, 153 

Khouvino (Mme Y ), Bacterial Decomposition and Syn¬ 
thesis of Cellulose, 660 

Kidd (Dr. F ), Food Storage and Transport, 739 , Res- 
piration of Fruits, 327 

Kiefer (Dr O ), translated by G and Helen Highet, 
Sexual Life in Ancient Rome (Review), 251 
Kikuchi (S ), S Nakagawa, and H Aoki, The Fermi 
Proton Effect in Silver, 905, 918 
Kunura (M ), [M Hatoyama and], Suggested Polarisation 
of Electrons, 914 
Kunura (S ), Chinese Fishes, 963 
King (A ), Fireball of January' 3, 1935, 180 
King (Dr. H ), Curare, 469, 475 

King (R. L ), [Dr. H W Beams and], Effect of Ultre- 
Centrifugmg on the Cells of the Root-tip of the Bean, 
232, 236 

King (Col W. G ), [death], 645 , [obituary article], 817 
Kinsey (E. C.), Bird Sociology, 73 

Kipfer (P ), A High-Pressure Wilson Cloud Chamber, 431, 
437 

Kirby (Miss), [J B. Butler, J Carroll and], Toxicity of 
Native Pyrethrum, 1009 

Kirkman (A H. B ), Man verm* Rabbit Second edition 
(Review), 207 

Kirkpatrick (Grace), The Grand Coulee Dam, 1029 
Hitching (J A ), Ecology of Intertidal Rock Surfaces on 
the Coast of Argyll, 1010 

Kleinholz (L. H.), Eye-stalk Hormone and the Move¬ 
ment of Distal Retinal Pigment in Palcemonete*, 447 
.Element. (A), [R Wechsberg, G Wagner and]. Gas- 
analysis Methods for Determining Carbon Suboxide 
m Presence of Carbon Dioxide, Carbon Monoxido and 
Oxygen, 668 

Klemperer (Dr O ), EmfUhrung in die Elektronik die 
Experimentalpliysib des freion Elektrons ira Lichte 
der klassischen Theorie und der Wallenmoehanik 
(Review), 249; Radioactivity of Potassium and 
Rubidium, 797 

Klit (A.), and Dr A Langseth, Raman Spectrum of 
Deuterobenzene, 956, 062 
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Kluck (Dr ), appointed director of the now Danzig State 
Academy of Practical Medic me, 504 
Knaggs (Dr T Ellio), Crystal Structure of Cyanuric 
Triazide, 268 

Knight (Dr K C ), | obituary art n lo], 363 
Knox-Shaw (Dr H ), and H G S Barrett, The Radi liffo 
Catalogue of Proper Motions in tho Selec ted Arran, 

1 to 115 (Review), 379 

Knudson (Dr VO), awarded tho American Assoc intiou 
prize, 238 

von Koonigswald (U H R) tho Fossil Mammalian p-ninn 
of Java, 696 

Koepfli (J B ), (Dr K V Thiinann und], Identity of the 
Growth promoting and root forming substances nt 
Plants, 101, 110 

Koots (P ), Complex coacervation of Aimlophusphoi k 
A cid and Proteins, etc , 407 

Kohbrausc h (K W F ), and F Koppl, Jtaiiian Effect 
(38), 100, and A Pongratz, Human Spectrum of 
Polysubstituted Benzenes, 160 
Kolle (Prof W ), [death], 818 , [obituary art u le] 016 
Roller (G ), and H Hamburg, Constitution of lhplo 
actuate* Acid , \ Component of Perineuria rleaUwta, 

667 

Koller (P C ), Origin of Variations within Species, 60, 

72 

Kon (Dr GAR), title of reader in organic chemistry 
conferred upon, 196 

Konon (Prof H ). [Prof II Kaysor undj, Handbuch 
der Spektroscopie Band 7 Dntto Liel ( Rtvieu ), 
167 

Hopper (H ), [A Dadieu and], Raman Spectra of Heavy 
Hydrocyanic Acid and Heavy Hvdrogon Sulphide, 
932 , Ramon Spec trum of Liquid Dcutc ruim Chloride, 
768 

Koppl (F), [K W F Kohlrausch and], Raman Effect 
(38), 160 

Korenchevsky (Dr V ), Effects produced on Rats by 
Synthetic Androateron (Male Sex Hormone), 434, 

Komfeld (Dr G.), and M MeCaig, Absorption Spectrum 
of Sulphur Monoxide, 18B, 189 
Kontmo (Prof E ), Wood Plates Series 1, with Descrip 
ttve Booklet (Remeu’U 037 

Kosambt (Prof D D ), [S Chandrasekhar, S t’howla and], 
awarded the Ramanujan memorial prize m mathe¬ 
matics, 28 

Kostoff (Prof D ), Mutations and the Ageing of Seeds, 
107 

Kovealigethy (Prof R.), [death], 16 
Kramp (P L ), Zoology of the Faroes Bryozoa, 881 
Kreclel (F E ), and W J Roberts, Supra vital staining of 
Cartilage, 696 

Kfopelka (J H ), ancl J Kubis, Ter- and Quadrivalent 
Manganese, 123 

Krishnamurty (S. G ), [K R Rao and], Structure of Br 
III, 309 

Krishnan (K. 8 ) and 8. Banerjee, Stark Splitting of the 
*ti Levol of the Manganous Ion in Crystalline Fields, 
873, 879 

Knshnan (R S.), Molocular Clustering in Fluids, 74 
Knvich (8. S ), [V. G Vafiadi, G V Pokrovsky ancl], 
A 8earch for the Extreme Infra-Red Speeitrum of the 
Sun, 1036, 1042 

Kruyt (H R ), Action of Electrolytes on Hydrophobic 
Colloids, 1087 

Krylof! (Prof. N.), and Dr N. Bogoliuboff, Non-Linear 
Mechanics, 117 

Krzywicki (Prof. L ), Primitive Society and its Vital 
Statistics (Retaste), 936 

Kubis (J.), [J. H Kfepolka. and]. Ter and Quadrivalent 
Manganese, 123 

Kudo (R. R,), Protozoan Parasites of Fishes, 191 
Kugy (Dr. j ), translated by H. E. G. Tyndale, Alpine 
Pilgrimage (Revuno), 387 

Kuhn (Prof. R.), Synthetics Compound with Vitamin B, 

Activity, 186 

Kurtchatov (B.), J. Kurtchatov and G Latyohev, Dis¬ 
integration of Boron by Slow Neutrons, 847 


Kurtchatov (J ), [B Kurtchatov, G Latychuv and]. 
Disintegration of Boron by Slow Neutrons, 847 
Kurti (N ), and Prof F Simon, Further Experiments with 
the Magnetic Coolmg Method. 31. 37 
Kutzelnigg(A ),[E Beutel and], Ac turn of Liquid Bromino 
on Cellulose, 160 


Lttby (Prof T H ), awarded a Carnegie Corporation grant 
for 1075 36, 921 , [W N Christianson, R \\ Grab- 
tree and] Density of Light Water Ratio of Dou 
toriuin to Hydrogen m Ram Water. 870, 879 
Lacey (J M ), Hydrology and Ground Wator ( Review), 
132 

Liu k (D ), Insects and Spiders from East Groetdand, 236 
Lac roix (A ), Stony Meteorites fallen in Air (Nigc r Colony), 
1087 

Lalhtto (P ), and P Grandadam, Nitride formation of 
some Metals, 707 , Oxides of Platinum, 482 
Lagatu (H ), and L Maume, Leaf Diagnosis of Tobacco, 
518 

do Laguna (Dr Frederica), Cultural History of Cook 
Tnlet, Alaska, 588 

Laidler (Dr P W ), Archccologii al and Geologic al 
Sequence in the Transkei ancl Ccskei, 883 , Dating 
by Beads at Zimbabwe, 627 

Da mg (Miss J ), [Dr G Salt and]. Disc rumnativo Ability 
of a Parasitcud, 792, 794 

Luissus (J ), Cementation of Ferrous Alloys by Beryllium, 

Lamb (Sir Horace), (obituary artielo], 255 
laimbreeht (Piof K ), Handbucii dor Palcomithologie 
(Renew), 84 

Lamy |Crow and], Chiomosome Homologies ill Drosophila, 
660 

Lane (C ). A Soldier m Science tho Autobiography of 
Badev K Ashford (Review), 7 
Lang (Dr H R ), Conference on Industrial Physics, 557 , 
Physical Soc.ctj’s Exhibition of Scientific Instru 
ments and Apparatus, 40 

Lang (Dr W D ), [Dr. C Tate Kogan, Dr W T Caiman, 
N D Riley and]. Publication of Nomina Nuela, 109 
Lang (Prof W H ), Evolutionary Morphology of Plants 
(Review), 806 

Lange (Prol A ), assisted by G M Forkor With an 
\ppeudix <>f Mathematical Tabli s and Formulas, by’ 
Prof K 8 Bunngton, Handbook of Chemistry 
(Review) 978 

Lange (F E M ), [Dr F F Noid and|, Cry olys.s. Diffusion 
and Size it Particles, 1001. 1002 
Langovin (P ), a Suggested Experiment of M Dufour, 
847, and J Solomon, Laws of the Disengagement of 
Electricity by Torsion in Piezo electric Substances, 
886 

Langseth (Dr A ), [A Kht, and], Raman Spectrum of 
Doutorolienzeno, 956, 962 

Lapwortli (Prof. A ), impending retirement . work of, 
176 

Laqnei (Dr F ), Hormone unci innore Sekietion Zwoite 
A ullage (Review), 1019 

Laquour (E ), [E Dingemanse, J. Freud and]. Differences 
between Male Hormone Extracts from Unno and 
from Testes, 184, 189 

Larmor (Sir Joseph), Magneto-Optic Rotation, 819, 834 , 
Tho Vortex Concept, 31, 37 
Larsen, Lightning Photographs, 882 

Laaareff (W ), [P Goldfingor and]. Dissociation Enorgv or 
the CO Molecule and the Sublimation Heat of Carbon 
1077, 1078 

Lasseur (P ). and M A Renaux, Agglutination of Various 
Bacteria by L-vmon Juice, 122 
do Laszlo (Dr H ), Variation of tho Carbon-Halogen Link 
Distances m Different Types of Organic Structure. 

Latarjet (R), Influence of Variations of Atmosphere 
Ozono on the Biological Activity of Solar Radiation. 

931 

Latohom (W E ), [Prof W E Gamer and]. Detonation 
of Nitrogen Iodide, NI| NH„ 832 
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Latychev (Cl ), [B Kurtohatov, J Kurtchatov auvl]. 
Disintegration of Boron by Slow Neutrons, 847 
Laurie (A H ), Physiology of Whales, 823, 834 
Laurie (Pro! A P ), New Light on Olil Masters (Retnew), 
895 

Lauwerys (J A ). Interpretation of Anunal Behaviour, 
231 , with the assistance of F A Baker, Education 
and Biology (Retnew), 454 

Lawrence (Dr A S C ), Flow of Colloidal Systems, 349 
Iawronce (E O ), Transmutation of Sodium by Deutons, 
440 

Lawreneo (W J C ), [M B Crane and], Tho Genetics of 
Garden Plants (Retnew), 83 
Lawson (J C' ), [death], 58 

Lazarev (P ), Laws of Action of Light on the Eye and on 
tho Skin, 243 , A Gamburceva, S Abrikosov, and B 
Sliaposhmkov, Influence of tho Illumination of 
Human Skm on tho Adaptation of tho Eye during 
Peripheric Vision, 243 

Leakey (Dr L S B ), Human Remains from Kanani and 
Kanjera, Kenya Colony, 1041 , with Appendices by 
T W P Lawrence, Sir Grafton Elliot Smith, Sir F 
Colyer, and Dr L S B Loakey, The Stone Age Races 
of Konya (Remew), 103 
leather (Dr J W ), [obituary article], 58 
Lebedeff (G A ), Genetics of Hermaphroditism in lJroao- 
phtltt vintie, 447 

Lebzolter (Prof V ), [P Sebesta and], Anthropolgie 
Stfedo africk^eh Pygmeju v Bolgiekdm Kongu 
(Anthmpolgy of the Central African Pygmies in the 
Belgian Congo), 003 

Lockio (A H ), [W R Angus, C L Wibion and], Raman 
Spectrum ol Trideutei-A< etic Deuteracid, 913, 918 
Leeomu (L ), the Abacus of Rateau, 43 
Ledingharn (Dr G A ), Occurrence of Zoosporangia in 
Sptmgoxpora subtemnea (Wallroth) Lagerheim, 394 
Ledrut (j ), Production of Hypoglycaemia by mtra- 
duodenal mjoction of dilute Hydrochloric Acid in 
Rata clavata, 659 

Lee (A W ), Microsoisms at Kew, 1044 
van dcr Loo (J ), [P E Verkade, K Holwcrda and]. 
Researches on Fat Metaliolism (6), 1087 
Iswpor (G W ), Manganese Deficiency of Cereals, 44 
Le Fanu (B ), (R Snow and], Activation of Cambial 
Growth, 149, 163 

Lefebro (Mme. Lucie), Absorption Spectrum of Ozone at a 
Low Temperaturo, 068 

Lef&vro (C ), and C Desgrez, the Aromatic Sulphides, 696 
LeGaUoy(D P.),[G L Lochor and]. Absolute measurement 
of X-Kays with a Geiger Counter, 349 
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Mozloy (A ). Now Fresh water Mollusoa, 273 
Muir (Sir Robert), awarded the Lister Modal , work of, 864 
Mukhorjoo (G N), and S G Chandhnry, Cataphoretio 
Volority ot Colloid Particles, 690 
Mukerji (S ), Hydrogen Ion Concentration of the Alimen¬ 
tary Canal in Psy< hodidao (Dipteia), 516, 549 
Mallard (S R ), Development of tho Modem Broadcast 
Receiving Valve, 54 

Mdller ( \ ), Tile Straight Chain- and tho Many Momboml 
C'H, King Molecule, 494, 1002 , and M Dorfman, 
Phi it in heinical Behaviour ol Py inline, etc , 767 
Milllor, (Dr E A W ), Ionisation of tho Kennolly-lleavi- 
stde Diver, 187, 189 

Muller (H J ), and S M Gerslieiison, Inert regions of 
Chiotnosomes as tho Temporary Viaducts of Indi¬ 
vidual Genes, 971 , and \ A Prokofyeva, The 
Individual Gone in Relation to the (''hromomere and 
the ChromoKomo, 559, and D Raffcl, Minute Inter- 
genie Rerarrangemont as a > ause of apparent Gene 
Mutation', 253 

Mundkur (Dr B B ), Selorohma Rot of Patwa in India, 38 
Mimro (Prot J W ), Use of Hydrogen Cyanide in Fumi¬ 
gation, 761, 705 

Muraour (H ), [A Mi.hel Levy and], A Light Source of 
Exceptional Intensity and of Very Short Duration, 
619 

Murphy (Prof P \ ), (W Hughes and]. Crown Rot of 
Sugar Boot a Boron Deficiency, 395, 398 
Murray (G W ), Beehive Graves in tho Sudan and Sinai, 
347 

Murray (Dr J 4 ), and others. Experimental Work on 
Cancer, 75 

Musajo (L ), Xunthuromc Acnl (2), 1088 , and F M 
Chiancone, Xanthuromr Acid (31, 1088 
Myers (Dr C S ), ole. ted an honorary fellow ol Corn file 
and Caius College, Cambridge, 1085 
Myers (O. H ), [Sir Robert Mond and others]. The Buchoum 
3 Vols (Review), 599 

Myres (P-of. J L ), Israel in the Making (Revtew), 808 


Nabar (G M ), [H A. Turner, Prof F Scholefiald and]. 
Oxidising Agents and Vat-dyed Cotton. 68, 72 
Nagao (T ), Cretaceous Mollusca of Japan. 476 
Nagel (E ), [M R Cohen and], An Introduction to Logic 
and Soiontiho Method (Review). 61 
Nagelsohmidt (Dr F ), Deep Diathermic Effect and Local¬ 
isation by means of ‘Auxiliary Dielectric Electrodes’ 
in the Condenser Field, 303, 310 
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Nakagawa (S ) [8 Kikuchi, H Aoki and], Tins Formi 
Proton Effect in Silier. 905, 918 
Nakano (M ), Characteristic Solution of a Differential 
Equation, 117 

Nokaya (U ), and K Hasikura, Snow Crystals observed 
in Japan, 1044. and T Terada, 1045, and F. 
Yamasaki, Early Stages of the Electric Spnik. 514 
Nappor (8 S ), C F Cross, 816 

Narlikar (Pro! V r V ), Recession of tho Spiral Nobulsc, 
149, 153 

Naatjukoc a (O ), [V Alpatov and], Susceptibility of Para- 
meciurn caudalum to Ultra violet RayB, etc , 123 
Naumburg (R E ), awarded a John Price Wetherill Medal 
of tho Franklin Institute, 948 
Naylor (C A ), W Payrnan, and R V Wheeler, Ignition 
of Firedamp by Coal mining Explosives, 590 
Nazif (M ), [Prof F H Constable, H Eldm and]. Varia¬ 
tions in Intorfeienee Colours on Copper and Steel, 791, 
794 

Nettle (8 M ). Concentration and Ionising Tendency of 
Carboxylic Ai id Groups in Colluloso and other 
Natural Products, 583, 587 
Neavu (Dr S A ), Bibliography in Entomology, 180 
Needham (D M ), (C H Waddington and]. Nature of the 
Amphibian Organisation Centre (2), 318 , and W 7 E 
van Ilevmngen, Linkage of Chemical Changes in 
Mlidcle, 585, 587 

Neodliam (Dr J ), A History of Embryology (Ifevitw), 411 , 
[C H VVaddington, W W Nowuiski. R Lemberg 
and], Nature of the Amphibian Organisation Centre 
(1), 318 

Needham (W T R ), Mechanical Design of High Speed 
Salient Pole A C Rotors, 650 
Nelson (Dr A ), elected president of the Botanical Society 
of America, 228 

Neugebauer (Dr O ), Vorlesungen uber Geschichte dor 
antiken mathematisc hen W issenschoften Hand 1 
Vorgreichische Matkomatik (Review), 283 
Neumann (Prof M ), and B Aivazov, Critical Phenomena 
in the Oxidation and Self-Inflammation oi Hydro¬ 
carbons, 655, 600 

Neuville (H ), L’Ksp&co, la roco, et le m6tissage on anthro- 
pologie introduction k lVitudo do l'anthropologie 
gOnerale (Jievieu ), 1020 

Neville (Prof EH), Tho Food of the Gods, 119 
Newcomb (Simon), Centenary of the birth of, 360 
Newlon (Prof J H ), Social Studies in Amorim. 1008 
Newman (E B ), [S 8 Stovons and]. Localisation of Pure 
Tones, 244 

Newman (Prof F H ), and H J Walke, Radioactivity of 
Potassium, 98, 110, 797 , Radioactivity of Rubidium, 
508, 511 

Newman (Sir George), Retirement of, 370 
Nicholas (J S ), and Dorothea Rudmek, Development of 
Rat Embryos in Tissue Culture, 447 
Nicol (T ), Female Reproductive System in tho Guinea 
Pig, 1086 

Nieolet (M ), Presence of Argon in Stellar Atmospheres, 
803 

Nicolle (C ), and Mme Hol5ne Sparrow, Virus of the River 
Fever of Japan (Teuteugamuehi), 78 
Niewodmezahski (Dr H ), [H A Boorse and]. Electrical 
Resistance of Pure Aluminium at Liquid Helium 
Temperatures, 827, 834 , 

Nijland (A. A ), Mean Light Curves of Long Poriod Vari¬ 
ables (21) Z Cygm, 407 

Nikolaev (Capt ), Making the North-East Passage, 787 
Noble (R J ), Preservation of Health in Plants, 1088 
Noble (R L.), [Prof E C Dodds and]. Relation of tho 
Posterior Lobe of tho Pituitary Gland to Aruemia and 
to Blood Formation, 788, 794 
Nolan (Prof J. J ), and V H Guerrmi, Atmospheric 
Condensation Nuclei, 654 

Nolan (T J ), [J Hardiman, J Keane and], Chemical 
Constituents of Lichens found in Ireland. Lecanora 
ganffaleoidej (1), 78 

Honhebel (G.), [Dr J. L Pearson, P. H N.Ulander and], 
Removal of Smoke and Acid Constituents from Flue 
Gases, 143 


Nord (Dr F F ), and F E M Lange, Cryolysis, Diffusion 
and Ki/,o of Particles, 1001, 1002 
Norindor (Dr H ), Nature of Lightning Discharges, 477 
Norrish (Dr R G W ), [J E Carruthers and], Polymer. 

lsution of Formaldehyde, 582, 587 
Norton (K A ), Propagation of Radio Waves over a Plane 
Earth. 954, 962 

Norvitk (f ), Interchange of Heavy Atoms in Organo- 
Motallio Compounds, 1038, 1042 
Nottage (Miss M E ), A Study of the Boundary Lubn- 
eating Value of Mineral Oils of Different Origin, 480 , 
[B H Wilsdon, DOR Bonnell and]. Properties of 
Liquid Films m Fine pored Systems, 186, 189 
du Nolly (Dr Lecomte), Ring Method for Measuring 
Surface Tension, 397 

Nowuiski (W W ), [C H Waddington, Dr J Noeilham, 
R Lemberg and]. Nature of the Amphibian Organ¬ 
isation Centro (1), 318 

Nurmia (M ), (Nordlund), Tntcrconvcrtibility of Glucose 
and Fructoso in Plant Tissue, 345, 346 
Nyland (A. A), Mean Light mrvos of Long period 
Variables (23), 1087 


O’Doa (W T ), Soience Museum, South Kensington Hand¬ 
book of the Collections illustrating Elortrical Engin¬ 
eering 2 Radio Communication Part 1 History 
and Development (Review), 326 
O’Donnell (R ), [T Dillon and], Excretion of Glucose by 
tho Rabbit Kidney, 625 

Oertol (Max Josef), Centenary of tho birth of, work of, 
424 

Offoid (J M ), [death], 782 

Ogilv le (F W ), olooted a member of the Athenicum Club, 
370 

O’Gorman (Lieut Col M ), Bringing Science into the Road 
l’rafllo Problem, 561 

Ohman (Dr Y ), Spectra of Uiant and Dwarf Stars in the 
Red, 155 

Okada (K ), Breeding ot a Japanese Fresh water Bivalve, 
1043 

Okada (U ), A New Rotating Radio Beacon, 539 
Oldham (J W. H ), and Dr O J Robert son, Transforma- 
tious of Isomeric Sugars, 103 

Oliphant (Dr. M L E), appointed assistant director of 
research m Physics in Cambridge University, 1085 , 
A E Kempton, and Lord Rutherford, Accurate 
Determination of the Energy Released in certain 
Nuclear Transformations, 482 
Oliver (E ), [Prof W N Haworth, E L Hirst and]. 
Constitution of Xylan, 349 

Oliver (W F ), [Prof E F Burton and], X-Ray Diffrac¬ 
tion Patterns of Ice, 606, 511 
Omer Cooper (J), [Prof A D Hobson and], A pus 
eancnformw in Great Britain, 792 
Ommanney (Dr F D ), Do Whales Descend to Great 
Depths T, 429. 437 

O’Neil (B H St John), appointed inspector of Ancient 
Monuments for Wales, 579, Rural Conditions in 
Roman Britain, 18 

O’Neill (H ), Twinning in Alpha Iron, 1076, 1078 
Oppenauer (R. V ), Synthesis of Dehydroandrosteroue 
by the Decomposition of -^-Sitosterol from Soya 
Beans, 1039, 1042 

Oppenheim (V ), Gondwana Deposits of Brazil, 1080 
O’Riordan (8 F ), Recent Irish Excavations, 536 
Orla-Jensen (Prof. S ), Vitamin and Nitrogenous Food 
Requirements of the True Lactic Acid Bacteria, 915 
Orlov (N.), A Now Synthesis of the Hydrocarbons of the 
CnHtfl + t senes, 355 

Ormsby-Gore (Mr ), Appeal on behalf of Avebury, 974 
Omstem (L. S ), and J. W. Meyer, Velocity of Aleohoho 
Fermentation, 407 

Orr (W, J. C ), Refractive Index of Heavy Hydrogen, 
793 

Orth (H ), [H Fischer und], Die Chemie des Pyrrols. 
Band 1 Pyrrol und seme Denvate Mehrkemige 
Pyrollsysteme ohne Farbstofloharakter (Review), 
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Orton (Prof J H ), Biological Condition of Re laid Oysters, 
1009, Biology of Growth and Brooding, 509, Gil, 
Laws of Shell-Growth in English Native Oysters 
(Ostrea tduhx), 340, 346 

Osborn (V ), [F Lorimer and], Dynamics of Population 
Social and Biological Sigmhcanco of Changing Birth 
Rates in the United States (Review), 46 
Osterhout (W J V ), How do Electrolytes Enter the Coll ’, 
971 

Ott (L H ), and J B Ficklen, Dust in the Air, 439 
O’Tuama (T ), ]T Dillon and]. Cellulose of Marino Alga;, 78 


Paid (M ), [J J Trillat and], Annealing of Puro Aluminium, 
767 , and M Philippe, A Pigment Elaborated by tho 
Diphtheria Bacillus, 319 

Pain (W ). |E G Fairbolmo audj, A Century of Work for 
Animals tho History of the RSPCA, 1824-1934 
Soeond edition (Return'), 164 

Pandalai (K M ), [Uopala Ran and]. Mis hanism of the 
Biological Oxidation of Ammonia, 440 
Panoth (Prof F A ), and J W J Fay, Concentration of 
Artificially Prodmod Radio Elomonts by an Electric 
Field, 820, 834 

Pannekook (A ), and S Verwoy, Stark Effect of Hydrogen 
in early typo Stellar Spectra, 1087 
Pantin (C K A ), Response of tho Leech to Acetylc holme, 
87G, 879 

Parejas (E ), and E Molly, Some T< herteher (Abyssinia) 
Limestones, 971 

Parfianovioh (U ), [S Artsybyshev and]. Penetration of 
Copper into Rock Salt by Electrolysis, 243 
Parker (U H ), Acetyl Choline and Chromat opliores, 
244 

Parkos (Dr A 8 ), [R T Hill and], Hypophysectomy of 
Birds (5 and 6), 242 

Parkin (H M ), [J C Earl and]. Fastness of curtain 
Aminoazo Dyes to Washing, 355 
Parr (E ), Deep-Sea Fishes and a New Trawl, 347 
Parry (Dr T W ), and Miss M L Tildesley, Tho Ovmg- 
dean Skull, 795 

Parsons (O L ), Work of a Junior Mathematical Associa¬ 
tion, 120 

Partington (Prof J R ), Origin of Chemist!y tho 
Definition of Flame, 916 , and E G Cowley, Dipole 
Moment of Acetonitrile, 474, Dipole Moments of 
Ethyl and Phenyl Isocyanates, 1038, 1042 
Poston (C), fA Gomelli and], Electrical Analysis of 
Human Language, 1045 

Patomd (Prof E ), [death], 214 , [obituary article], 
572 

Paterson (C C ), The Eloctron Liberated , its Industrial 
Consequences, 648 

Paterson (T T ), appointed an Anthony Wilkin student in 
Cambridge University, 240 

Payman (W ), [C A Naylor, R V Wheeler and], Ignition 
of Firedamp by Coal-mining Explosives, 590 
Pearee (Dr R W B ), [R W Lunt, E C. W. Smith and], 
A New Band System of NH, 508 
Pearson (Dr. J L ), G. Nonhebel, and P H. N Ulander, 
Removal of Smoke and Acid Constituents from Flue 
Gases, 143 

Pedder (A L ), [obituary], 175 

Pedersen (Dr. K O ), Sedimentation Equilibrium Measure¬ 
ments with Low Molecular Substanoes in the Ultra- 
Centrifuge, 304, 310 

Peierls (R ), [H Bethe and]. Scattering of Neutrons by 
Protons, 198 

Peirce (Charles Sanders), Collected Papers of, edited by 
C Hartshome and P Weiss Vols. 3, 4 and 5 (Remew), 
131 

Pendred (L St L ), A Survey of Ships and Engines 
(Thomas Lowe Gray lecture), 170 
Penrose (Dr L 8 ), and Prof J B S Haldane, Mutation 
Rates in Man, 907, 918 

Perl (Gertrud), True Solar Radiation at Different Geo¬ 
graphical Latitudes, 484 

Perrott (Rev. A D.), [W. G Borohardt and], A Shorter 
Trigonometry (Review), 386 


Perrottot (E ), [E Brinor, B Susz and], Chemical Re 
activities and Raman Spectra in (ho Eugenol Group 
and the Vanillins, 971 

Perryman (P W ), [C F Selous and], Surface Tension of 
Urine during the Menstrual Cycle, 233, 235 
Perucca (Prof E ), Fisica Uenorale e Speriiuentale 2 Vols 
(Review), 565 

Postomer (M ), and B Litschauer, Ultra-violet Absorption 
of Mustard Oil and of the Thiocyanate Group, 199 , 
Ultra-violot Absorption of the System Acetono 
Benzene, 199 , and G Schmidt, Ultra violet Absorp 
t ion of Binary Liquid Mixtures (6), 109 
Peteh (T ), Entomogenous Fungi, 661 
P6torfi (T ), and V Rothschild, Biooloctnc Transients 
during Fertilisation, 874, 879 
Poters (J L ), Check List of Birds of tho World Vol 2 
(Review), 603 

Peters (Prof R A), Vitamin Bi and Blue Fluorescent 
Compounds, 107, 110 

Peterson (B A ), awarded an Edward Longstrelh Medal 
ot the F'riinklin Institute, 948 
Petmov (N ), Methods of Controlling the Gram Quality 
of Irrigate!I Wheats, 767 

Petrie (Sir Flinders), Control of Dunes, 877, 879 , Palestine 
and Israel Historu al Notes (Renew), 416 , Measures 
and Weights (Review), 895 

Petrio (Dr G F ), [Prof A Fleming audj, Rei ont Ad- 
vames in Vaccine and Serum Therapy (Review), 51 
Petrunkevitch (Prof A ), Striated Muscles of an Amber 
Insect, 760, 765 

Petrov (A ), and L Ancus, Low Temperature Hydrogen 
ation and Polymerisation of Acetylene in the Presence 
of Nickel Catalysts. 355 
Potrovif (A ), Serbian Gypsies, 399 
Pett (Dr L U ), F’lav in Transformat ion by Bacteria, 36, 37 
Phihppo (M ), |M PaiC and], A Pigmout elaborated by llic 
Diphtheria Bac illus, 319 

Philhpson (Jean), Some Algio of Victorian Sods, 44 
Piochulek (W ), and J Kuwkn, Now Stereochemical 
Studios, 159 

Pior (Dr ), Hydrogenation of Coal, 538 
Piotsclimoiin (V), New Family of Eels from Hawaian 
Waters, 932 

Piettro (M), [C Achard and], Protein of tho Hepatic 
Tissue, 446 

Pitt (A ), [Prof J C McLennan, Prof E 1<’ Burton and| 
Tho Slowing Down of Neutron* by Protons, 903, 918 
Plontofol (L ), and G Champetier, Action of Heavy Water 
on the Germination of Pollen, 440 
Plaskott (Dr J S ), awarded the Henry Draper Medal of 
the U S National Aoadetny of Sciences, 835 
Plmunor (Prof R H A ). Diet and Health (Review). 1016 
Podolsky (B ), [Prof H Einstein, N Rosen and]. Can 
Quantum-Mei hanical Description of Physical Reality 
oo considered Complete ?, 1025 
Pokrovsky (G. V ), [V G Vafiadi, S S Knvicli andj. 
A Search for tho Extreme Infra Red Spectrum of 
the Sun. 1035, 1042 

Polanyi (Prof M ), Heavy Water m Chemistry, 15. 19 , 
[Prof J Kenner, P Szego and], Aluminium Chloride 
as a Catalyst of Hydrogen Interchange, 267 
Pollard (E), and Prof H Morgenau, Experimental 
Evidenco regarding the Field of tho Deuteron, 393, 398 
Pollock (Dr D ). Gift to Oxford University, 969 
Ponoelet (L ), Turbulent Movements in the Stratosphere 
disclosed by a Sounding Balloon, 803 
Pongratz (A ), [K. W F Kohlrausch and], Raman Spec - 
trum of Polyaubstituted Benzenes, 160 
Pouting (H G ), [death], 258 , [obituary article], 332 
Poole (Dr H H ), and Dr W R G Atkins, Measurement 
of the Current Generated by Rectifier Photo Cells, 78 
Pooley (H J ), awarded the Osborne Reynolds Medal of 
the Institution of Chemical Engineers, 339, presented 
with the Osborne Reynolds Medal, 380 
Pope (C H ), elected president of the American Society 
of Ichthyologists and Herpetologists, 992 
Poppema (T J ), and F M Jaeger, Exact Measurement 
of the Speciflo Heats of Solid Substances at Higher 
Temperatures (19), 1087 
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Portevin (Prof A ), and D Seforian, Absorption of Nitro 
gen by tint Fusion of Iron in I ho Are, and the Iron- 
Nitrogon Diagram, lib) , awarded the Bossemor gold 
modal of the Iron and Steel Institute, 428 , and P 
Chevennrd, Mirromoihftineal Study of Welds, 407 
Portman (M V ), [obituary artnlej, 573 
Posejpal (Prof V ), [obituary article], 040 
Posthumiis (I K ), and K V S Mognw, Magnetron 
Ohi illations. 014 

Potter (H V ), Modem Plasties, 301 

Potts (Dr G ), Finger and Too Disease of the Cabbage 
Family, 513 

Poulsson (Prof K ), [obituary article], 818 
Pram (Sir David), presented with the l.innoaii (iold Medal 
of tile Linnean Soeiety of London , Work of, 021 
Prasad (Prof Ganesli), [ohituarj' artiele] 044 
Prasad (Dr Gorakli), Prof (ianesh Prasad, 044 
Pratt (J D ), and G S W Marlow, preaented with the 
Moulton Medal of the Institution ol Chemical Engin¬ 
eers, 360 

Promt (T P ), Electrical Control of Hoad TiatTli l»y 
Vehicle Actuation, 170 

Preston (Dr F W ), Large 1 close ope Mirrors constructed 
by Dr I Peato, 72 

Prettro (M ), Function of the Surfaiu ill certain Homo¬ 
geneous Tteuc tions Depending on a Cham Mechanism, 
887 

Priehsi h (J A), Statistical Del errnmation of the Eftcit 
of Haiometnc Pressure on I’ltra-radiation, 707 
I’riestley (J <)), | Prof J S Haldane and|, Hespiration 
Now Kililion (/feline), HOI 

Priestley (Prof J H ) appointed pio vu e t ham ellor of 
Leeds l mycrsily, 11)85 

Prokofyeva (A A ), [H J Muller and|, Tho Individual 
Gene in relat ion to the Chromomoro and tho Chromo¬ 
some, 550, [H J Midler, D Raffcl and]. Minute 
Intorganic Rearrangement us a cause of Apparent 
‘Gene Mutation’, 253 

Provuiso (Dr J H ), \u lueological Studies of Disease 
Introduction, 588 

Piudhomme van Heme (W J ), Plasmolyuis anil De- 
plasmolvsis, 590 

Pruthi (Dr H S ) Indian 1 .oaf hoppers or Jassidfe, 73 
Prydo (J ), Stria turo and Physiological Activity, 713 
Przihrarn (H ), Life of Ht/drocui jimioi, L (Col Hjdroph ) 
without Antcnmr, 768 

Pivibram (Piof K ), FInoroRfence of Fluorite (5), 848, 
Fluorescence of Fluorite and tho Bivalent Europium 
Ion, 100, 110 , [H Haboilandt and], A labile Color¬ 
ation of Fluorite, 319 , [H Haberlandt, Berta Karlik 
and], Fluorescence of Fluorite (3), 1108 , (4), 767 
Pupm (Prof Ml), [obituary article], 461 
Puri (Vishwambliar), Embryo Sac and Embryo of Mortnya 
oleijera, Lumk , 70, 72 

Pj craft (W P ), Birds of Great Britain anil their Natural 
History (Revitw), 776 

P>no (G T ), Approximate Determination ot Milk Phos 
phatos, 1009 


Qaj\mi (Mirza Muhammad Khan), elected an honorary 
member of tho Koyal Asiatic Society, 1071 
Quorrell (A G ), [Dr G 1 Finch andj, ‘Extra’ Kings 
and Hands in Elnctron Diffraction Patterns, 183, 
189 

Quine (Dr W Van Orman), A System of Logistic (Review), 


Kaffel (D ), [H J Muller, A Prokofyeva and]. Minute 
Intergenic Rearrangement as a cause of Apparent 
‘Gene Mutation’, 253 

Ragno (M-), [G Soagliariru and]. Influence of Temporature 
on the Formation of Additivo Compounds, 199 

Rainey (F G ), A New Prehistoric Culture in Puerto Rico, 
559 

Raistnck (Dr A.), Lead Mining in the Northern Pentunes, 
501 

Ram (Dr. K. N. Sita), Indian Art in Great Britain, 646 


Roman (Sir C V ). and B V Kaghavendra Rao, Nature of 
the Thermal Agitation m Liquids, 761, 765 
Ramberg (J M ), Colour Indices of Stars in Open Clusters, 
102 

Ramdas (L A ), Temperature and Humidity near tho 
Ground til India, 237 

Ramon (G ), and E LemtHoyer, Immunising Action of the 
Tetanic Toxin, mixed with Lanoline, on the Experi¬ 
mental Animal, 519 

Kamshottnm (J ), Historical Investigation of Hetorcceisin, 
476 

Ransley(C E ), Diffusion of Hydrogen through Aluminium, 
548 

Ran (A Veerabhadra), [S Bhagavantam and], Rotational 
Raman Effect in Gases Carbon Dioxide and Nitrous 
Oxido, 150. 153 

Ran (H V Raghavondra), [Sir C V Raman and], Naime 
of the Thermal Agitation in Liquids, 7«1, 765 
Rao (Gopala), and K M Pundalai, Met lianism of the 
Biological Oxidation of Ammonia, 440 
Rao (K R), andS G Krishnomurty, Striatum of Br HI, 
309 

Ran (M S ), Esterification of Phosphate in the Respiratory 
Breakdown of Sugar in Higher Plants 009, 918 
Rashevsky (N ), Mathematical Biophysics, 528 
Katcliffe (F N ), appointisl to the headquarters staff of 
the Council of Scientific and Industrial Rosoareh, 
Australia, 29 

Katohffo (J A ), [F T Farmer and], A Now Test of the 
Magneto.Ionic Theory, 831, 834, Froqueni y of 
Collision of Electrons in tho Ionosphere, 585, 587 
Raunkiaer (Prof ('), eleitrd a foreign member of the 
Linnean Society of London, 948 
Raven (T ), New Finds of Quah rnarv Mammals in the 
Netherlands (2), 970 

Ravenswoay (Miss H J ), [H ter Meulen and], Molyb¬ 
denum content in leaves, 407 
Rayleigh (Lord), Green Flash at Sunsot, 760 , Passage of 
Helium through Apparently Compact Solids, 30, 37 , 
Passage" of Helium through Compact Solids, 993 
1002 

Itayner (M C ), Mycorrhiza in t elation to Forestry, 513 
Read (B E ), Dragon nnd Snake Drugs, 503 
Road (Prof H H ), awarded tho Bigsby Medal of the 
Geological Society of London, 111, 121 
Read (Prof 3 ), From Governor Phillip to d-neowo Monthnl. 
the Story of a Researi h, 1788-1934, 592 , The 
Frankfurt Emblems a Research in 17th Century 
Alchemy, 967 , [J Clark anil], New Methods in 
Stereochemistry, 39 

Road (J ), [Prof J C McLennan, L G Grnnmett and], 
Artificial Radioactivity produced by Noutrons, 147, 
163, 505,611 

Roavell (W ), elected chairman of the British Standards 
Institution, 960 

Reddaway (W B ), awarded the Adam Smith prize in 
economic science of Cambridge University, 77 
Redgrove (Dr ), Boundary Friction of Oxidised Lubri¬ 
cating Oils, 965 

Redlich (t) ), [E Abel, W Stricks and], lodion Catalysis 
of Deuterium Peroxide, 607 

Rodmayne (Sir Richard), Mechanisation of Industry, 837 
Regan (Dr C Tate), Dr W T Caiman, N D Riley, and 
Dr W D. Lang, Publication of Nomina Nuda, 109 
Rogoner (E ), and othors, Exploration of the Upper Atmos¬ 
phere by Self-recording Balloons, 74 
Reggiani (M ), Influence of Electrolytes on the Formation 
and Stability of the Metallic Colloids obtained by 
Ultra-sonic Waves, 318, [N Marinesco and], 
Impression of Photographic Plates by Ultra-sounds, 
619 

R6gnior (J ), and R David, Influence of tho Anion com¬ 
bined with the base Cocaine on the Anresthotic 
Activity of this Alkaloid, 931 
Reid (Mrs E M,), British Floras Antecedent to the Great 
Ice Age, 669 

Reimann (A. L ), Clean-up of Gases by Getters, 312 
Rename (M A ), [P. Lasseur and], Agglutination of Various 
Bacteria by Lemon Juice, 122 
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Rendall (A R A.), and S Van Viorlo, Rodiffusion and 
Teleprogramme Systems in Broadcasting, 196 
Renn (C E ), A Mycetozoan Parasite of Zostera manrui, 
644, 649 

Restamo (Silvia), Double Sulphates of the Rare Earth 
and Alkali Metals, 169 

Restler (Lieut -Col J D ), Water Supplies from Under¬ 
ground Sources, 301 

Itey (A ), Les MathrimatiquftH on Gr&co, 1030 
Reyner (J H ), Television Theory and Practice (Renew), 
381 

Reynolds (J H ), eloctod president of the Rivyal Astro¬ 
nomical Society, 264 

Rice (F O ), and A. L Olasehrook, The Methylene Radical, 
312 

Rice (Prof J ), appointed a reader in theoretical physu s 
in Liverpool University, 92!) 

Rich (T ), Water Purification by Ozone, 113 
Richardson (Dr E Cl ), Sound a Physical Text Book. 
Second edition (Review), 087 

Richardson (Dr HOW), [Mrs Alice Leigh-Smith and]. 
Interchange of Heavy AtomB in Organo-Metallic 
Methyls, 828, 834 

Richardson (Dr L F ), Mathematical Psychology of War, 
830, 834 

Ru hardson (Prof O W ), Spectrum of Ordinary Hydrogen 
(H,). 99, 110 

Richardson (R E ), |obituary article], 946 
Richter (C F ), An Earthquake Magnitude Scale, 842 
Richtmyer (Prof F K ), Introduction to Modern Physics 
Second edition (Review), 261 

Rickmers (W K ), awarded tho Patron’s Medal of tho Royal 
Geographical Society, 679 

Rideal (Prof E K ), Ailsorption Concepts in Chemistry, 
737 

Ridout (J H ), [Prof C H Best, M E Huntsman and], 
Tho ‘Lipotropic’ Effect of Protein, 821, 834 
Riley (Prof H L ), Oxidation of Carbon, 926 , and H E 
Ulayden, Reactivity of Carbon, 397, 398 
Riley (N D ), [Dr C Tate Regan, Dr W T Caiman, Dr 
W D Lang and], Publication of Nomina Nuda, 109 
Rirnington (C ), Piperidine, the Alkaloid of Peilocaulon 
aanmile, 842 

Rinne (late Prof F ), und Prof M Berek, Anleitung zu 
optischen Untersuchungen mit dem Polarisations 
mikroskop (Review), 167 

Ritchie (Dorothy), [Dr N R Campbell and], Photo¬ 
electric Cells their Properties, Use and Applications 
Third edition (Review), 286 

Ritson (Prof J AS), appointed professor of mining at 
the Imperial College (Royal School of Mines), 930 
Rizzo (G B ), Influence of the Terrestrial Atmosphere on 
the effect of Latitude in the Intensity of Cosmic 
Radiation, 169 

Rjabinin (J N ), and L W Shubmkow, Magnetic Induc¬ 
tion in a Supra-Conducting Lead Crystal, 109 , Mag¬ 
netic Properties and Critical Currents of Supra- 
Conducting Alloys, 681, 687 

Robb (R A ), and T R Tannahill, Lunar Atmospheric 
Inequality at Glasgow, 1087 

Roberts, Jr (Dr F H H ), Early Man in North America, 
61 

Roborts (Dr J. K ), appointed assistant director of 
research in colloid science m Cambridge University, 
1085 , Essential Structural Discontinuities in certain 
Adsorbed Films, 1037, 1042 

Roberts (M ), and E. R Thomas, Newton and the Origin 
of Colours • a Stqdy of One of the Earliest Examples 
of Scientific Method (Review), 389 
Roberts (W J ), Detection of Gold in Animal Tissues 
Physical Development, 1087 , [F E Kredel and], 
Supra-Vital Staining of Cartilage, 898 
Robertson (Dr G J ), [J W. H. Oldham and]. Trans¬ 
formations of Isomeric Sugars, 103 
Robertson (Prof J. K ), Molecular Spectrum of Cadmium 
Vapour, 308, 310 

Robertson (Dr. J. M.), Dr. R P. Linatead, and 0. E Dent, 
Molecular Weights of the Phthalocyanmes, 606, 611 
Robertson (Sir Robert), Prof. W A Hodgkmson, 945 


Robertson (Prof R A ), [obituary article], 364 
Robinson (H G ). appointed principal of the Midland 
Agricultural College, Loughborough, 1049 
Robinson (Prof H R ), Augor Effect and Forbidden 
Transitions, 826 

Robinson (Prof R ), Chemistry of the Anthocyanins, 732 , 
elected a foreign member of the Royal Academy of 
Sciences, Stockholm, 264 

Roche (Mile Simone), [It Charonnat and], Fluorine in 
French Mineral Waters, 43 

Kocquot (P ), [H Moureu anil]. Mechanism of tho Action 
ol Liquid Ammonia on Phosphorus Pentachlonile, 
931 

Rogers (Sir Leonard), Preventive Inoculation against 
Diphthona, 688 

von Rohr (Prof M ,) und Dr H Boogohold. Das Brillen- 
glas als optisi hes Instrument von den wiBHenschoft- 
lichen Mitarbeitem an der Optischen WerketAtte von 
Carl Zeiss, Jena (Review), 456 
Rolleston (Sir Humphry), Sir John Rose Bradford, Bt , 
781 

Romanoff (A L ), Artificial Incubation of Pheasant Eggs, 

Roinpo (R ). [H Altorthum and], Tho Alkali Metals, 117 
Rontgen (Prof), Memorial tablet to, at Pontresma, 339 
Roonwal <M. L ), An Abnormality in the Uoyau Calicial 
(Female Accessory Glands) of the Desert Looust, 
Schietocercn greqana, Forsk , 394 
Rosen (B ), Dissociation Energy of the CO Molecule and 
the Sublimation Heat of Carbon, 1077 , and M 
Ddsirant, A new Emission Spectrum in Selenium 
Vapour, 913, 918 

Rosen (N ), [Prof A Einstein, B Podolsky and], Can 
Quontuiii-Mechanu al Dost ription of Plnsual Reality 
be considered Complete ?, 1026 
Rosenberg (A ), [P Auger, F Bertem and], Characters of 
Two Corpuscular Components of the Cosmic Radia¬ 
tion, 767 

Rosenfi'ld (Dr L ), [8 Chandrasekhar and]. Production 
of Electron Pairs and tho Theory of Stellar Structure, 
999, 1002 

Rosenvmge (L K ), Distribution of the Rhodophycese in 
Danish Waters, 447 , Some Danish Phieophyccse, 
1061 

Ross (C S ). and P F Kerr, Clay Minerals, 662 
Ross (Sir Denison), awarded the triennial gold medal of 
the Royal Asiatic Society, 504 , presented with the 
triennial gold medal of the Royal Asiatic Society, 836 
Ross (J P ), appointed professor of surgery at St Bor 
tholomew’s Hospital Medical College, 886, [Prof 
G. F Gask and], Tho Surgery of the Sympathetic 
Nervous System (Renew), 88 
Ross (W H ), Gift for research on causes of blindness, 466 
Rossirlun (W ). and W Timkowski, Influence of High 
Frequency Field on the Combustion of an Ai etylene - 
Air Mixture, 916, 918 

Rossier (P.), A Colorimetric Equivalent the Natural 
Classification of Stars, 632 

Rossouw (8 D ), Cystino and Protein Relationship of 
Grasses, 584, 587 

Rotblat (J ), [H Herszfinkiel, M Zyw and], Loss of 
Velocity of Neutrons in Hoavy Water, 653, 669 
Rothschild (V ), [T P6t«rfi and]. Bio electric Transients 
during Fertilisation, 874, 879 
Roux (late Dr E ), Proposed memorial to, 869 
Rowan (Prof W ), and J D Uregson, Winter Feeding of 
the Tick, Dermacentor andertoni. Stylos, 662, 669 
Rowe (H ), [Dr t P ), G L Turney and H Rowe], 
Electrical Properties of Wires of High Permeability, 
961, 982 

Ruck (Major-Gen Sir Richard M ), [death], 462 
Rudniok (Dorothea), [J S Nicholas and]. Development of 
Rat Embryos m Tissue Culture, 447 
Ruraney (Dr J ), Horbert Spencer’s Sociologv a Study 
m tho History of Social Theory, to which is appended 
a Bibliography of Spenoor and his work (Review), 627 
Rumpf (Mme Marie Elisa P ), Pertitanates and Per- 
vanadatee, 407 

Rupp (E ), Experiments with Positrons, 237 
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Ruska (Prof J ), Alchemy at the time of Dante, 500 
Russell (Dr A S ), reappointod a lecturer in chemistry 
in Oxford University, 989 

Russell (Dr E S ), The Behaviour of Animals an Intro¬ 
duction to its Study (Review), 286 
Russell (Prof H N ), Analysis of Spectra and its Applica¬ 
tion to Astronomy (George Darwin Lecture), 1047 , 
Tho Atmosphere of the Planets, 215, 219 
Rutherford (Lord), Atomic Physics, 683 , Radioactivity. 
Old and Now (Joly memorial lecture), 289, [M L E 
Oliphant, A E Kompton and]. Accurate Determina¬ 
tion of tho Energy Released in eortam Nuclear 
Transformations, 482 

Ruthner (O ), and J Zellner, Chemistry of the Higher 
Eimgi (23), 931 

Rutzler, Jr (J E ), [H E Memam and], Roversiblo 
Coagulation in living Tissue (13), 447 
Rygh (Dr O ), Prof E Ponteson, 818 


Sabetay (S ), Determination of Primary and Secondary 
Alcohols in Essential OiIh, 122 
Sadikov (V ), and V Monshikova, Action of the Animal 
Proteolytic Enzymes on the Vegetable Proteins, 
319 

do Saedeloor (H ), Systematics of Rhizopoda, 841 
Saha (Prof M ), awarded a Carnegie Corporation Grant 
for 1935-38, 824 

Saun (H ), Thormodynamu s of the Phenomena of Imbi¬ 
bition and of Amalgamation, 123 
Sami [Weigle and]. Structure ot Ammonium Bromide at 
a Low Temperature, 243 
St John (Dr C E ), [death], 864 

Salceano (C ), and D Gheorghiu, Magnetic Susceptibility 
of Organic Liquids, 318 

Salcewicz (J ), [Prof W Swietoslawski and], Now Deter¬ 
mination of the Esterification Constant in the Gaseous 
Phase Co-exist mg with tho Liquid Phase, 43 
Kulormu, Ltd , Extra* tion oi Dil from Oil Shales and 
Torbanitcs, 1080 

Salet (P ), Velocity of Light deduced from Measurements of 
Stellar Radial Velocities, 766 

Salmon (Theodora Nussman), and Prof A F Blakeslee, 
Genetics of Sensory Thresholds, 971 
Salt (Dr G ), Experimental Studies in Insect Parasitism 
(3), 406 , and Miss J Larng, Discriminative Ability 
of a Parasitoid, 792, 794 

Samant (K M ), [Prof T M Hoilbron, F S Spring and]. 
Ring Structure of Cali iferol, 1072, 1078 
Samson (Dr O ), appointed Twoodio fellow of Edinburgh 
University, Work of, 1049 

Samuel (Prof R ), [Dr H Lessheun and], Tho Pair Bond 
Theory of Valency, 230 

Sand (Dr R ), L’tfconomio humaine par la m6decme 
Bociale (Review), 130 

Sandeman (I ), Mathematical Representation of the Energy 
Levels of the Secondary Spectrum of Hydrogen (2), 
198, (3), 1010 

Sannor (V H ), [Prof H Alfv6n and], Extension of the 
Ultra-violet Wave-length Limit, 580, 687 
Sassoon (Sir Philip), British Empire Air Mails, 17 
Sarton (Dr G ), elected a corresponding member of the 
Accademia de la Histona of Madrid, 759 
Satterly (Dr J ), Designation of Logarithms to Base e, 
302 

Saunier (Mile. D ), [M Lemarcbands and]. Reaction of the 
Metalloids on the Basic Oxides, 767 
Savage (R E ), and W C Hodgson, Lunar Influence on 
the East Anglian Herring Fishery, 157 
Savago (R M ), Tho Breeding Age of the Yellow-belliod 
Toad, Homtnna vanegata varieflata, Lmn , 1074, 1078 
Sitve-Soderbergh (O ), Vertebrate Evolutionary Tree, 18 
Savory (T H ), The Arachmda (Review), 1055 
Sayers (E. M ), [W J John and], Insulators of High- 
Voltage Transmission Lines, 590 
Scagbanm (G ), and M. Ragno, Influence of Temperature 
on the Formation of Additive Compounds, 199 
Schafer (Brenhilda), Symbols for Chromosome Numbers, 
109 


Sohafer (J P ), and W. M Qoodall, Ionosphere Measure¬ 
ments during the Partial Eclipse of the Sun of 
February 3, 1935, 393, 398 

Schemer (O ), [E Brtlohe undl, Goometrische Elektronen- 
optik Grundlagen und Anwendungon (Review), 527 
Schiaparelli (G V ), Centenary of tho birth of, 360 
Schiedt (R ), Method of Counting the a Particles Emitted 
by Uranium, 931 , Number of a Particles Emitted 
by Radium, 932 

Schiller (Prof F C S ), Must Philosophers Disagree T and 
other Essays in Popular Philosophy (Review), 388 
Sohilt (J ). A new Theory of tho Motions of the Stars, 1052 
Schintlmeister (J ), and G Stetter, Disintegration of the 
Light Elements with the Double tube Electrometer, 
320 

Schmid (L ), and Cliarlotto Komony, Flore* verbdsci, 768 
Solimidt (G ), [M Pestemer and], Ultra-violet Absorption 
of Binary Liquid Mixtures (6), 199 
Schmitt, Determinations of the Vapour Pressures of 
Hydrocarbons, 43 

Schneegans (D ), [E Dartevelle and], Fossiliferous Deposit 
of Futa (French Equatorial Africa) and the Quatern¬ 
ary of tho Coast Zone of the Congo, 242 
Scholeheld (Prof F ), [H A Tumor, G M Nabar and], 
Oxidising Agents and Vat-dyed Cotton, 68, 72 
Scholz (W ), Television in Germany, 987 
Schhnhoydor (F ), The Antihsemorrhagir Vitamin of the 
Chick Measurement and Biological Action, 653. 659 
Schopfor (W ), Action of Growth Factors contained in 

Sehoules (Georgette), Application of Generalised Statis¬ 
tical Mechanics to the Calculation of tho Entropy of 
Gases with Rigid Molecules, 280 
Schreiner (H ), [A Skrabal and], Velocity of Reduction of 
Chloric and Bromic Acids, 160 
Sehrodmgor (Prof E ), Silence, Art and Play, 614 , The 
Uncertainty Prmiiplo, 261 , [Dr M Bom and], Tho 
Absolute Field Constant in the New Field Theory, 342, 
348 

Schulz (Prof W ), Prof H Ten is, und Bergasscssor Goethe, 
Bergteehnisches Taschonwdrterbuch Teil l Kng- 
lisch-Deutneh (Review), 810 
Scott (C M L ), Satellite Station Tables (Revxeu), 251 
Scott (Sir George), [obituary article], 845 
Siott (Dr II ), Beatles associated with Giant Lobelias 
and Senecios in East Africa, 1003 , Public Health 
in British Colonies in 1932, 839 
Scribner (B W ), Preservation of Newspaper Records, 27 
Scripture (Prof E W ), A ‘Traversing’ Microscope, 191 
Searlo (Dr G F C ), Experimental Physios a Selection 
of Experiments (Review), 380 
Sebesta (P ), and Prof V Lebzelter, Anthropologic Stfodo 
afnckj'ch Pygmoju v Belgiok6m Kongu (Anthro¬ 
pology of the Central African Pygmies m the Belgian 
Congo), 663 

Seorett (A. F ), Proposed acquirement of the farm of, for 
the purpose of a Water Storage Reservoir, 177 
Sefenan (D), [A Portovm and]. Absorption of Nitrogen 
by the Fusion of Iron m the Are, and the Iron-Nitrogen 
Diagram, 199 

Seljakow (N ), and E Sows, X-Ray Study of Recovery 
and Recrystaliisation of Aluminium Single Crystals, 
764, 765 

Selous (C F.), and P W Perryman, Surfaoe Tension of 
Urine during the Menstrual Cycle, 233, 235 
Selwood (P W ), Magnetic Properties of Bivalent Samar¬ 
ium, 274 

Selye (Dr H ), Prof D L Thomson, and Prof J B 
Collip, Metaplasia of Uterine Epithelium produced by 
Chrome CEstnn Administration, 65, 72 
Sen (Dr 8. K ), Mechanism of Feeding in Blood-sucking 
Diptera, 915 

Senderens (J. B.), Catalytic Decomposition of Monochlor 
Fatty Derivatives, 658 

Senn (Prof G ), elected a foreign member of the Linnean 
Society of London, 948 

Serebrovskaia (R.), [N Shapiro and], Relative Mutability 
of the A'- and the Second Chromosomes of Drotophua 
melanogaeter, 319 
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Sergent (B ), Action of Subcutaneous Injections of Water 
against Fatal Coses of Snake Poison, 590 
Seigneur in (R ), [E Cristol, J Fourcade and]. Existence 
of a Dissociation of Urea in Dilute Solution, 887 
Seth (Prof. J B ), Spectrum of Doubly Ionised Iodme, 
269 

Seward (Prof A C ), Cambridge University Botamo 
Garden, 180 , elected a member of the Norwegian 
Academy of Science and Letters, and an honorary 
fellow of the Indian Academy of Sciences, 661 , 
olocteil president of the South-eastern Union of 
Scientific Societies, 228 

Sewell (Lieut. -Col R U Seymour), Fauna of Indian Salt 
Lakes, 1008 

Shaffer (Prof G W ), [R M Dorcus and]. Text-book of 
Abnormal Psychology (Review), 326 
Shah (K S ), Bird Malaria, 1041 

Shakina (A ), [C Joffc and], Influence of Water Vapour on 
the Velocity of the Reactions in tho Charge of a Glass 
Furnace, 43 

Shan (Hu Chion), [W Ehronbnrg and]. Absorption of 
Slow Neutrons, 993, 1002 

Shane (C D.), and F H Spedding, A Spectroscopic Deter¬ 
mination of e/m, 514 

Shapiro (G ), Rural Electrification in Russia, 337 
Shapiro (Dr HA), Experimental Induction of Coupling 
in Xenopus la.via, with the Production of Fertilised 
Eggs, 510, 511 

Shapiro (N ), and R Serebrovskaja, Relative Mutability 
of the X- and tho Second Cliromosomes of Drosophila 
■melanoqaeltT, 319 

Sharp (L W ), Introduction to Cytology Third edition 
(Review), 378 

Sharpey-Sohafer (Sir E ), [death], 535 , [obituary article], 

Shedd (Prof T C ), Structural Design in Steel (Review), 
1069 

Sheehy (E J ), Effect of Storage on the Colour and on 
the Free Fatty Acid Content of a Commercial Samplo 
of Veterinary Cod Liver Oil, 1086 
Shelton (H S ), Thoughts of a Schoolmaster (or Common 
Senso in Education) (Review), 8 
Sheppard (T ), Domostio Fowl in Britaui, 73 
Sherman (Prof H C ), Food and Health (Remew), 1059 
Sherratt (G G ), and Dr E Griffiths, Specific Hoots of 
Gases at High Temperatures, 74 
Sherrington (Sir Charles Scott), First Shnrpey Schafer 
Memorial Lecture, 1085 

Sherwood (Dr G H ), Resignation of the directorship of 
tho American Museum of Natural History, 261 
Shnnizu (Dr Y ), [Prof X Honda and], Magnet ism of Tin, 
108, 110 

Shivershwarkar (S W ), awarded the Sheepshanks 
exhibition for astronomy of Cambridge University, 
886 

Shortridgo (Capt G C ), The Mammals of South West 
Africa a Biological Account of the Forms Occurring 
m that Region 2 Vole (Review), 488 
Shortt (W H ), awarded a John Price Wethenll Modal 
of the Franklin Institute, 948 
Shrader (Dr J E ), awardod a John Pnoe Wetherill 
Medal of the Franklin Institute, 948 
Shrawder (J ), and I. A. Cowperthwaite, Activity Co¬ 
efficients of Sulphuric Acid, 74 
Shubmkow (L. W), [G N Rjabinin and]. Magnetic 
Induction in a 8upra-conducting Load Crystal, 109, 
Magnetic Properties and Critical Currents of Supra- 
conductmg Alloys, 581, 587 

Shutt (F T ), and 8 N Hamilton, Quality of Wheat, 
502 

Siddons (A W.), elected president of the Mathematical 
Association, 119 

Sidgwick (Dr. N V.), elected president of tho Chemical 
Society, 540, granted the title of professor by 
Oxford University, 1008; elected an honorary 
student of Christ Church, Oxford, 1049, Real 
Molecules, 76 

Siler (Margaret B), Chromosome Numbers in certain 
Riociace®, 447 


Simon (Dr F ), Application of Low Temperature Calori¬ 
metry to Radioactive Measurements, 763, 765 , The 
Approach to tho Absolute Zero, 777 , [N Kdrti and]. 
Further Experiments with the Magnetic Cooling 
Method, 31,37 

Simpson (Dr G C ), Arctic Meteorology, 52, Weather 
Forecasting, 703 

Sinclair (Prof W J ), [obituary article], 645 
Singh (Prof B N ), R B Singh and K Singh, Water 
Requirements of Indian Crop Plants, 1080 
Singh (Jagtar), [H Cliaudliuri and], A Disease of Pome¬ 
granate, 841 

Sinha (Prof Jadunath), Indian Psychology Perception 
(Review), 132 

Skinner (Prof E B ), [death], 818 

Skrahal (A ). React ion Cycles, 320 , and H Schreinor, 
Velocity of Reduction of Chloric and Bromic Acids, 
160 

Shidek (J ), and M Lipschtitz, Polarographic Effocts of 
some Amino-ands, 123 

Slater (Di L ), | J J Walker and |, Infra Red Photography 
of Coal, 023, 624 

Slingo (Sir William), [obituary orticlo], 214 
Sloone (R H ), and C M Minnie, Moving Striations, 436, 
437 

Small (J ), and Isobel K Johnston Mathematical Evolu¬ 
tion in Composite, including Proof ot Normal Death 
of Species, 1009 

Smodley (N ), Sounds Made by Fishes in the East Inches, 
875 

Smith (E C W ), [R W Lunt, Dr R W B Pcarse and], 
A Now Band System of NH, 508 
Smith (Eng -Capt EC), Progress in Turbino Machinery, 
763, Scientific Centenaries in 1935, 12, Sir Alfred 
Ewing and Naval Education, 140 
Smith (Sir Frank), Sotno Signilic ant Technological 
Achievements of the King's Reign, 950 
Smith (F B ), [A B Wood, J A McGeachy and], Now 
Depth-sounding Recorder, 227 
Smith (Very Rev Sir George Adam), Imfienihng retire 
meat ot, 1027 

Smith (Sir Grafton Elliot), [G G Campion and], Tho 
Neural Basis of Thought (Renew), 895 
Smith (Dr G F H ), appointed keeper of mineralogy 
in tho British Museum (Natural History) , Work 
of, 948 

Smith (H Grayson), [Prof E b Burton, F G A Tarr 
and], A completely Supru< undue ting Galvanometer, 
906, 918 

Smith (Dr J C ), and P L Harris, Addition of Hydrogen 
Bromide to Olefines, 187 

Smith (J E ). Development of a Nemortoan, 1004 
Smith (J L Kpencor), Negative Ions in the Glow Dis 
charge, 965 

Smith (Dr Kenneth M ), A now Virus Disease of Tomatoes, 
908, 918 

Smith (Prof. P ), A History of Modem Culture Vol 2 
Tho Enlightenment., 1687-1776 (Review), 281 
Sm,th (R A ), appointed Carnegie teaching follow and 
assistant in applied mathematics in the United 
College, St Andrews, 77 

Smith (T ), Interpretation of Fermat’s Principle, 587 
Smith (Dr Theobald), [obituary urtiulel 56 
Smithells (Dr C J ), and C E. Ransloy, Diffusion of Hy¬ 
drogen through Aluminium, 548 
Smithies (F ), awarded a Rayleigh prize of Cambridge 
University, 444 

Snedden (Prof D ), Secondary School Problems in the 
United States, 666 

Snow (Dr E C ), Limits of Industrial Employment—the 
Influence of Growth of Population on the D< velop 
ment of Industry, 111 

Snow (Dr CP), and E Eastwood, Sources of Error ui 
Absorption Spectroscopy, 186, 189 
Snow (R ), Activation of Cambial Growth by Pure Hor¬ 
mones, 876, 879 , and B. Le Fanu, Activation of 
Cambial Growth, 149, 153 

Sdderman (M ), Absolute Value of the X-Unit, 67, 
72 
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Sokolnikofl (Dr Elizabeth 8.), [Prof I 8. Sokolnikofl and], 
Higher Mathematics for Engineers and Physicists 
(Review), 386 

Sokolnikofl (Prof. I. S ). and Dr Elizabeth 8 Sokolnikofl, 
Higher Mathematics for Engineers and Physioists 
(Review), 380 

Solomon (J ), [P Langevin and]. Laws of the Disongage- 
ment of Electricity by Torsion in Piezo-electne 
Substances, 886 

Somme (J D.), Cakinus Production in Norway, 311 
Sonnery (Mile Suzanne), [A. Lumibro and], Mode of Action 
of Suspensions of Carbon introduced into the Circu¬ 
lation, 766 

Soot hill (Prof WE), [obituary article], 1065 
Sosnowski (L ), Artificial Radioactivity of Bismuth, 767 , 
Artificial Radioactiv lty of Iridium, 606, Radio¬ 
activity Excited by Neutrons in Platinum, 482 
Soutigos (Dr R ), La Cellule Embryonnaire, 589 
Sowerby (A L M ), Development of the Modern Broad¬ 
cast Receiving Valve, 54 

Sows (E ), [N Seljakow and], X-Ray Study of Recovery 
and Recrystallisation of Aluminium Single Crystals, 
704, 765 

Space (P ), Quantitative Separation of Iron and Cobalt, 
1051 

Spaeth (J N ), (termination of Lime Seed, 796 
Sparrow (Mme Hcl&ne), [C Nieolle and]. Virus of the 
River Fever of Japan (Tsutmqamxuhi), 78 
Speakman (Dr J C ), An Introduction to the Modem 
Theory of Valency (Review), 776 
Spedding (F H ), [C D Shane and], A Spectroscopic 
Determination of e t m, 514 

Spence (Dr R ), Thermal Oxidation of Formaldehyde, 
901, 962 

Spooner (E T C ), appointed lecturer in pathology' in 
Cambridge University, 1(185 

Spring (F S ), [Prof 1 M Heilbron, K M Somant and]. 
Ring Structure of Calciferol, 1072, 1078 
Sproulo (D O ), Simultaneous Travel of a Surge of Stress 
and a Group of High frequency Waves of Stress in a 
Stool Wire, 547, 549 

Stach (L W ), Genera of Catenaellidte, 243 . Victorian 
Lower Pliocene Bryozoa (I), 44 
Stagg (J M ), Diurnal Variation of Magnetic Disturbances 
in High Latitudes, 354 

Stair (Dr R ), [Dr W W Coblontz and], Ultra-violet 
Glasses, 400 , Ultra violet Transmission Changes in 
Glass as a Function of the Wave length of the Radia¬ 
tion Stimulus, 447 

Stalemark (R ), [H Sterky and], Long distanco Telephone 
Transmission, 301 

Staley (J ), [J F Marshall and]. Exhibition of ‘Autogen¬ 
ous’ Characteristics by a British strain of Culex pxptena 
L (Diptora, Cuhcida 1 ), 34, 37 
Stamp (Dr D ), Geographical Studios and Teaching 
Planning the Laud for the Future, 118, The Futuro 
of Tropical Australia, 1,16 

Stanley (D ), and J P Maxfleld, The Voice its Produc¬ 
tion and Reproduction (Review), 490 
Stabbing (Prof L Susan), The Philosophy of Sir James 
Jeans, 400 

Steolc (Dr S ), Spectra and Latent Energy in Flame 
Gases, 208, 271 

Steenbec k (M ), [A v Engel and], Elektrische Gasent 
ladungon ihre Physik und Technik 2 B&nde T Review), 
61 

Stem (Sir Aurol), awarded the gold medal of the Society 
of Antiquaries , work of. 646 
Steinmaurer (Dr R ), [Prof V F Hess and]. Cosmic Rays 
from Nova Herculis ?, 017, 624 
Stenvinkel (O ), and E Svonsnon, Band Spectroscopic 
Observations of the Isotopes of Zinc and Cadmium, 
965, 962 

Stephen (Dr. A. C ), Echiuridn, Sipunculidn and Priapu 
lids of Scottish and adjacent waters, 190 
Stephenson (A ), [A M H Davies and]. Completed and 
Described by W O’D. Pierce Edited, etc , by Dr 
C 8. Myers, The Selection of Colour Workers (Review), 
107 


Stephenson (Prof T A ), The British Sea Anemones 
Vol 2 (Review), 977 

Sterky (H ), and R Stalemark, Long-distance Telephone 
Transmission, 301 

Stem (Prof C ), Faktoronkoppelung und Faktorenau- 
stausch [Handbuch der Vererbungswiasenschaft, Lief 
19 (Band 1)], (Review), 250 

Sterne (Dr T E ), The Solution, by the Method of 
Association, of Problems in Inverse Probability, 
1073, 1078 

Stotson (Dr H T ), Earth, Radio and the Stars (Review), 
567 

Stetter (G ). [J Schintlmeister and], Disintegration of the 
Light Elements with the Double-Tube Electrometer, 
320 

Stevens (S S ), and E B. Newman, Localisation of Pure 
Tones, 244 

Steward (F C ), Mechanism of Salt Absorption by Plant 
Cells, 553 

Stewart (J R B ), appointed an Anthony Wilkin student 
in Cambridge University, 240 
Stewart (K ), [Dr H J Kmolons and]. Oxidation of 
Silane, 397, 398 

St many (G ). Enteropneust Larvie. 1004 
Stunson (J F ), Polynesian Mythology, 880 
Stores (Prof B ), and Dr H White, Structural Geology 
with special reference to Economic Deposits (Renew), 
979 

Stoddart (E M ), Oxygen Afterglow, 274 
Stoessiger (Miss). (Dr G M Morant and], Human 
Skeletons at Hythe, 925 

Stoll (A ), and E Burckhardt, Ergobaame, a new Alkaloid 
from Ergot of Rye, Soluble in Water, 1087 
Stopes (Dr Marie C ), On the Petrology of Banded Bitu¬ 
minous Coal, 043 

Stormer (Prof C ), Luminous Night Clouds over Norway 
in 1933 and 1934, 103, 110 

Stratton (Prof F J M ), Nova Herculis, 1934 , [Dr A 
Beer and]. Spectrum of Nova Herculis, 1934, 340 , 
433, and E G Williams, Nova Horcuhs, 1934, 
057 

Stratton (J A ), Spheroidal Functions, 560 
Strides (W ), [E Abel, O Redlich and), Ioclion Catalysis 
of Deuterium Peroxide, 667 

Stronsvik (Dr O ), Archaeological Discovery in Honduras, 
334 

Stroobant (P ), Study of the Local System Galactic 
Distribution of Helium Stars, 122 
Stroud (Prof), Gift to Leeds University, 1085 
Stuart (A ), [Dr N H Hartahome and]. Crystals and the 
Polarising Microscope (Review), 251 
Stubbings (G W ), Automatic Protection of A C Cirouits 
(Review), 770 

Studitskq (A.), Mechanism of tho Formation of Regulating 
Structures in the Embryonic Skeleton, 123 
Style (Dr D W G ), [M Barak and], Stability of the 
Acetyl Radical, 307, 310 

Sugden (Prof 8 ), Radioactivity of some Rarer Elemonts 
produced by Neutron Bombardment, 409, 475 
Suits (C O ), Temperature of the Copper Arc, 559 
Sulaiman (Sir Shah), A New Relativity Theory, 797 
Sumner (J A ). Public Electric Supply Tariffs, 1008 
Sumner (Capt PH), Aircraft Progress and Develop¬ 
ment (Review), 1059 

Sund (O ), Ei ho Sounding in Fishery Research, 953, 
962 

Suez (B.), and E Briner, Raman Spectra of Mixtures of 
Nitric Acid and Nitrogen Pentoxide, 632 , E Pcrrottet 
and]. Chemical Reactivities and Raman Spectra in 
the Eugenol Group and the Vanillins, 971 
Suszko (J), [W Piechulek and], New Stereochemical 
Studies, 159 

Sutton (G W ), Properties of the Telephone Transmitter, 
002 

Suzuki (S ), Ganglion Cells in the Hearts of Invertebrates, 
399 

Svensson (E ), [G Stenvinkel and], Bond Spectroscopic 
Observations of the Isotopes of Ztno and Cadmium, 
955, 962 
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Sverdrup (H U ), Norwegian North Polar .Expedition 
with the Maud, 1918-1925 Scientific Results 
Vol. 2 Meteorology, 52 

Svetovidov (A ), Growth of iho Baikal Whitofishea and 
Graylings, 123 

Swann (Dr W F G ), The Architecture of the Universe 
(Review), 324 

Swellengrebel (N H ), [A de Buck and]. Salivary Glands 
in Hibernating Anophrlen macuhpenni* var moeeerr 
and Semi hibernating Anopheles maeuhjtennts var 
atroparvus, 1011 , Results of Cross-mat mg the Rarcs 
(varieties) of Anopheles nutcuhpcnnut, 1088 

Swietoslawski (Prof W ), Ehnlliometric Determination of 
the Degree of Decomposition of an Organic Substance, 
829, 834 , and S Mierruk, Determination of Small 
Amounts of Moisture in Solid Organic Substances, 
803, and J Saleowuz, Now Determination of tho 
Esterification Constant in the Gaseous Phase co¬ 
existing with tho Liquid Phase, 43 , M Wojeiochow 
ski, and S Miemik, Determination of Moisture in 
Standard Benzoic Acid, 803, and I Zlotowski, 
A Method of Measuring the Heat Evolved by the 
Absorption of y-Radiation, 558 

Syam (P ), [Prof S K Mitra and|, Absorbing Layer ol 
tho Tonosphero at Low Height, 95), 9112 

Sykes (Dr C ), [C R Burch and]. Continuously Evacu¬ 
ated Valves and their Asset mted Equipment, 202 

Syrkin (Prof J ), [W Wassiliew, I Kenez and], Dipole 
Moment of Iodine, 71 

Syromyatnikov (F V ), Gaseous Transfer of Silica, 589 

Szafranaka (Mile S ), Viscosity of Mixtures of Hexane and 
Nitrobenzene, 847 

Szego (P ), [J, Kenner, Prof M Polanyi ondj. Aluminium 
Chloride as a Catalyst of Hydrogen Interchange, 267 

Szont-Gyorgyi (Prof A ), Mechanism of Respiration, 305, 
310 . 1040 

Szilard (Dr, L ), and T A Chalmers, Radioactivity 
induced hy Neutrons, 98, 110, |C H Collie, .T H E 
Griffiths and], Collisions betwocn Neutrons and 
Diplons, 903, 918 

Szylmanowski (W ), [D A Jabloriski and], Thermal 
Rotations of Fluorescent Mult* ules and Duration of 
Luminescence, 582, 587 


Taconis (K W ), [Prof W H Keesom and). An X Ray 
Goniometer for tho Investigation of the Crystal 
Structures of Solidified Gases, 1010 
Takahashi (K ), Japanese Patents and Inventions, 218 
Tamm (Ig ), [J D Bernal and], Zero Point Energy and 
Physical Properties of H,0 and D,0, 229, 236 
TannahiU (T R ), [R A Robb and]. Lunar Atmospheric 
Inequality at Glasgow, 1087 
TanBley (Prof AG), Origin of tho British Flora, 569 
Tarr (F G A ), [Prof E F Burton, H Grayson Smith 
and], A Completely Supraconductuig Galvanometer, 
906, 918 

Tate (G H H ), Rats and Mice of the Pacific Islands, 
795 

Tawil (E. P ), Development of Eloctrioity by Quartz, 
802 

Taylor (E. L ), A Useful Indicator for the Passage of Food 
through the Alimentary Tract of Animals, 434, 437 , 
Epidemiology of Winter Outbreaks of Parasitic 
Gastritis m Sheep, 561 

Taylor (Dr F S ), Inorganic and Theoretical Chemistry 
Third edition (Review), 979 

Taylor (G L.), [Dr. Muriel E Adair and]. Crystallisation 
of Human Serum 'Albumin, 307, 310 
Taylor (H Dennis), awarded the Progress Medal of the 
Royal Photographio Society, 146 
Taylor (Dr H, J ), Tracks of a-Particles and Protons in 
Photographio Emulsions, 482; Vision in Ultra¬ 
violet, 36 , and M. Goldhaber, Detection of Nuclear 
Disintegration in a Photographio Emulsion, 341, 340 
Toheng-Da-Tobang, [M. Francis and], Preparation of Thin 
Layers of Uranium Oxide, U,O t , by Electrolysis, 767 
Tohitchibabino (A.), and M. Bestougeff, Action of Ethylene 
Oxide on Hydrogen Sulphide, 354 


Temple (Prof G ), The Fundamental Paradox of tho 
Quantum Theory, 957, 902 , and Prof W G Bickley, 
Rayleigh’s Principle and its Applications to Engineer 
ing (Review), 003 

Tendeloo (H J C ), Researches on Adsorption 
Electrodes (2), 1011 

Teorell (T ), ‘Diffusion Effect' upon Ionic Distribution (1), 
1052 

Terada (T ). and N Miyabc, Recent Changes of Level m 
Japan, 274, |V Nakaya and], Snow Crystals 
observed in Japan, 1045 

Teronin (Prof A ), Internal Ro< ombmation during Photo- 
dissociation of Polyatomic Molecules, 543, 549 
Tesson (F ), A Liquid Muroeathetomotor, 482 
Thellier (E ), An induction Apparatus for tho Measure¬ 
ment of Small Magnetic Momonts, 695 
Thoodor (O ), [8 Adlor and]. Sandflies and Kala Azar, 613 
Tiubaud (J.). Penetrating Radiation produced in Beryl¬ 
lium by Bombardment with a Rays, 559 
Thiesse (X ). Preparation and Pmjiertios of Sodium 
Ferrate (Hypo ferrite), 318 

Thunann (Dr K. V ), and J B Koepfli, Identity of the 
Growth-Promoting and Root-Forming Substances of 
Plants, 101, 110 

Thomas (A M ), and E B Wedmore, Preparation of 
Colloidal Metals, 1001 

Thomas (E R ), [M Roberts and], Newton and tho On gin 
of Colours a Study of One of the Earliest Examples 
of Scientific Method (Review), 389 
Thomas (F J D ), |G L Hey and], Tortrix Moth Pests of 
Fruit, Trees, 273 

Thomas (Dr H H ), [death], 818 
Thomas (N ), Tho Green Flash, 806 

Thomas (P E ), [R Fosse, P De Graevo and]. Identifica¬ 
tion of Small Quantities of Ammo Acids by Elemen¬ 
tary Analysis, 060 , Identification of Small Quantities 
of Forniol, 970 

Thompson (Prof D Arcy W ), fiftieth year of tenure of 
professorship, work of, 59, tribute to, by St 
Andrews University, 594 
Thompson (Dr D H ), R E Richardson, 940 
Thompson (Dr H W ), and J J Frcvung, Absorption 
Spot trn of Substances containing Alkyl Radicals 507 
Thompson (J W ), (C R Bailey and], Tnfra Red Absorp¬ 
tion Spectrum of Crystalline Sodium Nitrile, 913, 918 
Thompson (T G ), |H E Wirth, C L Utterbock and]. 
Isotopic Water in the Sea, 002 
Thomson (Prof Arthur), [deal h| 258 , [obituary article], 
295 

Thomson (Prof D L), [Dr H Selye, Prof J B CoUip 
and], Motuplasia of Uterine Epithelium produced hy 
Chronic (Esina Administration, 06, 72 
Thomson (Prof G H ), Definition and Measurement of 
General Intelligence, 509, fill. Measuring General 
Intelligence by Testa which break the y Hierart hy, 71 
Thomson (Prof G P ), elected a member of the Athenseum 
Club, 228, Electron Diffraction as a Method of 
Rescan h 492 

Thomson (J Albert), Gift, to Edinburgh University, 693 
Thomson (W. R ), Somo Notes on Deflection, 660 
Thon (N ), Capacity of Polarised Mercury at Very Low 
Frequencies, 279 

Thorpe (Prof J ), re elected president rf tho Institute of 
Chemistry, 309 

Thorpe (Dr W H ), reappointed lecturer in entomology 
in Cambridge University, 1008 
Thwaitea (Lieut -Col N. G ), The Menace of Aerial Gas 
Bombardment, 218 

Tiercy (G ), Differential Equation of tho Second Order 
mot with in cases of Polytronic Equilibrium of 
Gaseous Spheres, 1061 , General Differential of the 
Second Order Characterising tho Thermodynamic 
Equilibrium of Gaseous Spheres, 1051 
Tilby (J. O. W ), Local Variation in Habits of the Lizard, 
Amblyrhyneut crutatus, 161 

Tildesley (Miss ML), [Dr T W Parry and]. The Ovmg- 
dean Skull, 795 

Tillman (J R ), ]Dr P B. Moon and]. Evidence on the 
Velocities of ‘Slow’ Neutrons, 904 
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Tillyard (Dr K J ), awarded the Mueller Modal of the 
Australian and New Zealand Association, 835 
Timkowski (W ), [W Rossichin and], Influence of High- 
Frequency Field on the Combustion of an Acetylene - 
Air Mixture, 916, 918 

Timmermans (J ), and L Doffet, Physical Constants of 
Heavy Water, 1087 

Timoshenko (Prof 8 ), Theory of Elasticity (Review). 1066 
Tinoker (Dr M A H ), Weed Killers, 626 
Tmdale (N. B ), [H. M Hale and], Queensland Aborigines, 
116 

Tokunaga (Prof 8 ), and others, Heport of the First 
S< lontiilc Expedition to Manchoukuo, June-October, 
1933 Soction 1 , Section 4, Part 1 , Section 6, 
Part 1, 479 

Tolansky (Dr S ), Distribution of Nuclear Mechanical 
Moments, 620, 624 

Tolinan (Prof, R C ), Relativity, Thermodynamics and 
Cosmology (Renteu), 935 

Tomkins (R G ), Iodised Wraps for Fruit Storago, 154 
Tongue (H ), The Design and Construction of High 
Prossuro Chemical Plant ( Review), 207 
Toshmwal (C R ), Three fold Magneto-Tome Splitting of 
of tho Radio Echoes Reflected from tho Ionosphere, 
471, 475 

Totton (A K ), British Marine Zoology (Remew), 977 
Towlo (C C ), A Certain Conventionalised Type found 
along the Coast of N 8 W , 365 
Toynbeo (Prof A J ), A Study of History. 3 Vols 
(Review), 636 

Travors (Prof MW), Ramsay and Helium, 019 , Thermal 
Decomposition of Acetaldehyde, 511 
Tremblot (R ), Applications of the Heliometer to Astro¬ 
nomical Photometry, 43 

Trewartha (Dr G T ), Physiographic Map of Japan, 63 
Trikojus (V M ), and D E White, Chemistry of the Con¬ 
stituents of the Wood-Oil of tho 'Callitris' Pines (2), 
483 

TriUat (J J ), and H Motz, Errors of Interpretation in 
Electronic Diagrams of Organs Substances, 970, 
Formation and Structure of Monomolocular or 
Bimolecular Layers of Fatty Substancos on Metallic 
Surfaces, 886 , and M Paid, Annealing of Pure 
Aluminium, 767 

Trombe (F ), Isolation of Gadolinium, 483 
Tronstad (L ), [J Brun and]. Germination Experiments 
with Peas in Hoavy Water, 1004 
Trueman (Prof A E ), Fossils os Indicators of Conti¬ 
nental Drift, 1074, 1078 

Trumpy (Prof B ), Raman Spectra of somo Deuterium 
Compounds, 764, 765 

Trunel (P ), The Permanent Electric Moments of some 
Alkyl ChlorosulphiteM, 519 

Tsi-ze (Ny), and Tsion Ling-Chao, Laws of the Evolution 
of Electricity by Torsion in Quartz, 595 , Oscillations 
of a Hollow Quartz Cylmder, 019 
Tuckerman (Dr L B ), awarded a John Price Wothorill 
Medal of the Franklin Institute, 948 
Turner (Prof GO), elected a member of the Athonteum 
Club. 370 

Turner (H A ), G M Nabar, and Prof F. Scholefield, 
Oxidising Agents and Vat-dyed Cotton, 68, 72 
Turney (G. I,), [Dr E P Harrison, H Rowe and], 
Elootrical Properties of Wires of High Permoahihty, 
961, 962 

Turrill (Dr W B ), J Fraser, 422 
Tutm (Dr. J,), Disintegration by Slow Neutrons, 163 
Tucson (P ), [L Zechmeistor, E Ernst and]. Selective 
Accumulation of Lipothrome, 1039, 1042 
Twyman (F ), Prediction of Earthquakes, 1078 


Ubbelohde (A. R ), and A Egerton, Critical Phenomena 
in the Oxidation and Self Inflammation of Hydro¬ 
carbons, 997 , Significance of Pro-knocks in Hydro¬ 
carbon Combustion, 67, 72 

Ulander (P H. N ), [Dr J L Pearson. G Nonhebel and], 
Removal of Smoke and Aoid Constituents from Flue 
Gases, 143 


Unna (P. J H ), Inhalation of Carbon Dioxide at High 
Altitudes, 876, 879 

Unwin (Dr J D ), Sex and Culture (Review), 206 
Unwm (late Prof. W. C ), Proposed memorial to, 866 
Upcott (Miss MB), Chromosomes of the Tulip in Mitosis, 
967, 962 

Urey (H C.), [S. H Maman, W. Bloakney and], Oxygen 
Isotopes in Moteontes, 312 

Utterback (C. L ), [H E Wirth, T. G Thompson and]. 
Isotopic Water in tho Sea, 662 


Vafiadi (V G ), S S Krivich and G V Pokrovsky, A 
Search for the Extromo Infra-Red Spectrum of the 
Sun, 1035, 1042 

Valentm (F ), [E Votofiek and]. Mercaptan Condensation 
with 5-Ketomothylpentomc Acids, 123 
Valotto (Mile Suzanne), [A. Charnou and]. Influence of 
Water on the Sensibility of Photographic Emulsions, 
1010 

Van Boost (A C ), [B H Moerbeek and], Cold Test for 
Fuels, 192 

Vance (J E ), [H W Foote and], Volumetric Determina¬ 
tion of Copper, 1080 

Vail do Straete (L ), [J Do Wolf and], Maleo- and furnaro- 
nitrile, 803 

Van Meighem (J ), Equations of Perturbation of Perfect 
Piezotropio Fluids, 632 

Van Vierlo (S ), [A R A Rendall and], Rediflusion and 
Toloprogramme Systems in Broadcasting, 196 
Vasiljev (1 ), Factors of Yorovisation of Winter Varieties, 
44, Vernalisation of Winter Varieties of Frost 
Resistance, 319 

Vassy (E ). [D Barbier, D Chalonge and], Spectro- 
photometrio Study of tho Short Wavo-length Radia¬ 
tion of Somo Stars, 446 

Vavilov (Prof W I ), Plant Brooding in the Soviet Union, 
146 

Vayson de Pradenne (M A ), ‘Fossil Tradition’ m Stone 
Implements, 660 

Vegard (Prof L), The Phosphorescenco Process as 
revealed by the Luminescence from Solid Nitrogen, 
1073, 1078, [L Harnng and]. Interferometer 

Measurements of the Red Auroral Line 6300, 542, 649 
Voil (Mile Suzanne), Gelatine Submitted to the Action of 
an Electric Field, 519 

Vellard (J ), and M Miguelote-Vianna, Blood Modification 
in Cancer Subjects treated with Snake Poison, 279 
Venable (W M ), The Sub-Atoms . an Interpretation of 
Spectra in Conformity with the Principles of Mechan¬ 
ics (Review), 48 

Venkataraman (K ), [W Karrer and], Identity of Caly- 
copterin and Thapsin, 878, 879 
Vorkade (P E ), J. van dor Lee and K. Holwerda, Re¬ 
searches on Fat Metabolism (6), 1087 
Vernoff (S ), Radio-Transmission of Cosmic Ray Data 
from tho Stratosphere, 1072, 1078 
Vemotte (P ), Formulation of Experimental Laws, 631 
Verwey (S ), [A. Pannekoek and], Stark Effect of Hydrogen 
in Early tjmo Stellar Spectra, 1087 
Vilhrandt (Prof F. C.), Chemical Engineering Plant 
Design (Review), 938 

Villiers (W A ), Aerodrome Lighting for Night Flying, 
337 

Vincent (Hyaomthe), Streptocoocaemia and Suppurating 
Meningitis with Streptococci, 198 
Violle (H.), Action of Sodium Ricmoleate on various 
Micro-organisms, 803 

Wirtanen (Prof A I.), and S v Hausen, Excretion of 
Nitrogenous Compounds from the Root Modules of 
Leguminous Plants, 184, 189 

Vladykov (V. D ), Geographical Variation in Number of 
Teeth, 438 

Vollmer (Prof. A ), awarded the Public Welfare Modal of 
the U S National Academy of Sciences, 835 
Vonk (H. J.), Solution of Fat and Fatty Acid by the Gastno 
Juice of Potamobiut leptodaetylus, 596 
Votoiek (E ), and F Valentin, Mercaptan Condensation 
with 6-Ketomethylpentonio Acids, 123 
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Vowles (H. P.), Scienoe and Social Progress, 047 
de Vries (Prof H ), [death], 864 

Vukfl (M ), [Dr E Grogs and], Quasi-Crystalline Structure 
of Liquids and the Raman Effect, 100, 110 , The 
Phenomenon of ‘Wings’ and the Vibrational Raman 
Effect in Benzene and Naphthalene Crystals, 431, 
437 , The Phenomenon of Wings’ as a Vibrational 
Raman Effect a Correction, 91)8. 1002 


Waddmgton (C H ), Cancer and the Theory of Organisers, 
606 , Embryology and Genetics ( Remew ), 285 . and 
D. M Needham, Nature of the Amphibian Organ¬ 
isation Centre (2), 318, Dr J. Needham, W W 
Nowinski, and R Lemberg, Naturo of the Amphibian 
Organisation Centre (1), 318 

Wadsworth (J ), Report of Apia Observatory, Western 
Samoa, 1932, 648 

de Waele (A ), Migrations of Cestodee (4), 122 
Wagner (A ), the Daily Course of Cosmic Ultra radiation 
from Records taken on tho Hafelekar (2,300 m ), 319 
Wagner (G ), [A Klemenr, R Woelisberg undj. Gas. 
analysis Methods for Determining Carbon Suboxido 
in presence of Carbon Dioxide, Carbon Monoxide 
and Oxygen, 668 

Wagner (R ), Admittance of Radium Emanation into the 
Human Body through the Skin, 199 
Wagner-Jauregg (Prof J ), awarded the Cameron prize 
of Edinburgh University, 196 
Wahl (H ), Chlorine Derivatives of p-Xylone, 667 
Walko (H J ), Absorption of Cosmic Rays, 472, 476, 
Cosmic Radiation and Stellar Evolution, 36, 37, 
Induced /3 Radioactivity by a Particle Bombard¬ 
ment, 90S, 918 , [Prof F H Nowman and]. Radio¬ 
activity of Potassium, 98, 110, 797, Kadioai tivity 
of Rubidium, 008, Sll 

Walker (C C ), awarded the Silver Modal of tho Royal 
Aeronautical Society, 1032 

Walker (Sir Odbert), Natural and Artificial Clouds, 260 
Walker (Sir James), [death], 818 , [obituary article], 863 
Walker (J J.), and Dr L Slater, Infra-Red Photography 
of Coal, 623, 624 

Wall (Dr T F ), Electno Method for Measuring Young’s 
Modulus, 166, Simultaneous Travel of a Surge of 
Stress and a Group of High-frequency Waves of Stress 
in a Steel Wire, 151, 153 
Wallin (Dr A ), [doath], 333 
Waller (Mary D ), Solid Carbon Dioxide, 475 
Walter (Prof B ), Development of the Lightning Dis¬ 
charge, 160 

Walters (Dr ), American University Statistics, 362 
Walton (Prof J.), An Application of Infra-Rod Phnlo- 
graphy to Palwobotanical Research, 265, 271 , Fossil 
Hollow Trees of Arran and their Branches, Lept- 
dophlowt Wunechtanue, Camithers, 198 
Walton (Rev. W H M ), Scrambles in Japan and Formosa 
(Review), 387 

Ward (Dr H B.), Pittsburgh Mooting of the American 
Association, 238 

Ward law (Dr C W ), and E. R Leonard, Storage of 
Avocado Pears, 964 

Ware (W. M ), ‘Plaster Mould’ Diseases of Mushroom 
Beds, 311 

Waring (Sir Holburt), The Prospect m Surgery, 310 
Warren (F. L ), Alleged (Estrogenic Aotivity of tho Male 
Sex Hormone, 234, 235 

Warren (H.), and L J. Davies, Electric Dischargo Lamps 
for Road Lighting, 262 

Warren (H. E.), awarded a John Price WetheriU Medal 
of the Franklin Institute, 948 
Wassiliew (W ), Prof J Syrkin, and I. Kenez, Dipole 
Moment of Iodine, 71 

Waterman (Prof E. L), Elements of Water Supply 
Engineering (Review), 385 

Watson (Prof. 5. M. S.), awarded the Lyell Medal of the 
Geological Society of London, 111, and others, 
Present General Trends of Zoological Science, 112 
Wayland (E. J.), awarded the Viotona Medal of the Royal 
Geographical Society, 679 j Early Man m Uganda, 880 


Weaver (Frances D ), and others, Constitution and Pro¬ 
perties of some Non-ferrous Metals and Alloys, 629 
Wechsberg (R ), [A Klomonc, G Wagner and], Gas- 
analysis Methods for Determining Carbon Sulioxide 
in presence of Carbon Dioxide, Carbon Monoxide and 
Oxygen, 668 

Wodmoro (E B ), (A M Thomas and]. Preparation of 
Colloidal Metals, 1001 

Weigle and Sami, Structure of Ammonium Bromide at ti 
Low Temperature, 243 

Welch (M B ), Longitudinal Variation of Timber during 
Seasoning (2), 520, The Moisture Equilibrium of 
Timber in Different Parts of N S W (2), Murwillum- 
bah, 355 , [F A Coombs, W McGlynn and|, Tannin 
Content of a variety of Acacia molheeima, Willd (4), 
620 

Weld (Dr H ), [obituary article], 364 
Wellard (R ), [P Mondaui-Monval and], Influence of 
Temperature on the Explosion of Mixtures of Air and 
Hydrocarbons, 354 

Wells (L H ), Human Skeletal Remains from East Lon¬ 
don, South Africa, 883 

Went (Prof F A F C ), Growth and Tropistic Responses 
in Plants, 1004 

Womor (Prof Alice), [death], 985 

West (E. S ), and A Howard, Design of Overhead Irri¬ 
gation Systems, 348 

West (F J ), awarded a Walton Clark Gas Medal of the 
Franklin Institute, 048 

West (W D ), Baluchistan Earthquakes of 1931, 661 
WeBtaway (F W ), The Endless Quest Three Thousand 
Years of Science (Review), 938 
Westlako (C R ), Electrical Development m Northern 
Ireland, 218 

Westrup (C W ), Introduction lo Early Roman Law 
Comparative Sociological Studies Tho Patriarchal 
Joint Famdy 2 Joint Family and Family 
Property (Revtew), 939 

Wlieelor (Dr R E M ), Maiden Castle, Dorchestor, 368 
Wheeler (K V ), [G Allsop and], Ignition of Firedamp by 
Broken Electric Lamp Bulbs, 590, [C A Naylor, 
W Pay man andl. Ignition of Firedamp by Coal¬ 
mining Explosives. 690 

Whipple (Dr F J W ), Progress in Knowledgo of the 
Upper Air, 698 

Whistler (H ), Popular Handbook of Indian Birds Second 
edition (Review), 208 

White (Dr C H ), [Prof B Stoics undj. Structural 
Geology with special reference to Economic De¬ 
posits ( Rei'tetr), 979 

White (D E ), [V M Trikojus and]. Chemistry of the Con¬ 
stituents of tho Wood-Oil of the ‘CallitriB’ Pines (2), 
483 

White (Dr W A ), Man, the Great Integrator, 238 
Whitohouso (R H ), Structure of tho Caudal Fin of the 
Cod, 70 

Whitley (G ), Man eating Sharks m Australia, 625 
Whitney (Prof W R ), awarded the Edison Modal of the 
Amoncan Institute of Electrical Enginoors, 111 
Whittaker (Prof E. T ), Prof H M Macdonald, 945 
Whytlaw-Gray (Prof R ), The Process of Coagulation in 
Smoke (Liversidge lecture), 315 
Wiegand (Prof KM), Taxonomy of Wild Hybrids, 964 
Wisland (Prof G It), Wood Anatomy and Angiospenu 
Origin, 116 

Wiener (Prof N ), To jom the National Tsing Hua Univer¬ 
sity in Peiping as research professor of mathematics , 
work of, 423 

Wiorsraa (E D ), Influence of the Similarity and Dis 
similarity of Mental Qualities of the Parents on their 
Children (3), 596 

Wigglosworth (Dr V B ), Inseot Physiology ( Review), 384 , 
Aloultwg and Metamorphosis in Rhodniue, 399 
Wightmau (Dr W. P. D ), Science and Monism (Review), 

WUberforce (Prof L R), Dimensions of Electric and 
Magnetic Unite, 270, 271 

Willey (Prof A ), Some Laurentian Copepods, 880 
Willey (E J. B ), and S. G Foord, Active Chlorine, 39 
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Williams (Dr. C B ), Immigration of Insects into the 
British Isles, 9 

Williams (Dr D ), awarded the Consolidated Gold Fields 
of South Africa, Ltd , gold medal, 579 
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Cultural Significance of Broadcasting* 

T HE spocrl with which in a decade or so broad¬ 
casting has passed from being the interest or 
hobby of an expert few into the pleasure and 
recreation of milbons has tended to concentrate 
attention on the purely scientific and technical 
developments which have made this change 
possible The reactions of this rapid growth upon 
the listener himself, the now problems which 
broadcasting itself may offer, have osoaped 
attention except by a few, and it is only slowly 
and with difficulty that broadcasting is emerging 
from the toy stage to that of laboratory and 
workshop for human oulture. 

The scientific inquiries into international aspects 
of broadcasting, whioh have been initiated by tho 
International Committee of Intellectual Co-opera¬ 
tion of the League of Nations, afford an example 
of the widening field of soientifio research and the 
possibilities, and responsibilities, of what may be 
termed social research whioh arise out of technical 
advanoe, and are in keeping with those studios of 
the effeot of tho cinematograph on education, 
instruction or national life visualised by the first 
International Congress on Eduoational Cmomato- 
graphy in Rome last April. The first of the 
inquiries set on foot by the International Com¬ 
mittee was a survey of educational broadcasting 
throughout the world The substantial volume 
whioh embodies its results contains an authorita¬ 
tive account of experiments, results and projoots 
in twenty-five oountnes, as a result of whioh a 

• School Bro*(lmuting (Intellectual Co-operation Series.) Pl> 208 
7i M Broadcasting and Pesos (Intellectual Oo-operation Series ) 
Pp 238. 7« W (London George Allen and Unwin, Ltd , 1#M ) 



2 

statement of the leading principles of school broad¬ 
casting has been prepared which should be an 
invaluable guide in further experiment leading to 
the perfecting of this now method 

Theinquirymakes it clear that school broadcasting 
has a place of its own in primary, secondary and 
higher education, but the technique of its use, the 
choice of subjects, methods of presentation, manner 
of incorporation in the general framework of class¬ 
room courses, and the full potentialities of the 
method, are only being evolved Studies of this 
type are of great assistance m the development of 
an adequate technique They throw light on the 
true reasons for failure, and are correctives to its 
indiscriminate use or rash condemnation 

The second investigation was a study of broad¬ 
casting in relation to peace, to which indeed a 
brief section in the first report is devoted The 
dangers which broadcasting may present in regard 
to international jniaoe and goodwill havo boon 
made plain abundantly by unfortunate incidents 
between Germany and Austria in the last two 
years The dangers of the use of this method as a 
means of political projiaganda are less obvious but 
none the less real, and the report which the 
International Committee has produced on this 
question will repay study by all who approach 
broadcasting m the spirit of scientific inquiry 
The third inquiry ujxin which the International 
Committee is now embarking relates to the pos¬ 
sibilities, problems and methods of cultural broad¬ 
casting m its widest sense, and may prove to be 
the most fundamental and interesting of the three 
researches The investigation doals with the 
organisation and oontents of programmes and their 
national and international co-ordination, the possi¬ 
bility of broadcasting university extension courses, 
the social training of listeners, the announcement 
of scientific discoveries, instruction m literature 
and history and the teaching of foreign languages 
Studies of this order at onoe throw into relief 
the diflerence between the broadcast to an unseen 
audience and the lecturer who can see and adjust 
his lecture to the reaction of the audience in front 
of him Beyond this there is the development of 
the precise technique which makes it possible to 
convey new vistas to a voluntary adult audience, 
without any suggestion of superiority or of the 
schoolroom Pooling of exponenoe and ideas on 
this difficult art is a first step to a soientifio 
technique 

It is at least arguable whether the techmquo of 
broadoaating will not be ultimately more art than 
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scienco Unquestionably, however, psychology has 
an important contribution to make in this field, 
and at the International Congress of Anthropo¬ 
logical and Ethnologioal Sciences m London last 
August, Prof T H Pear pointed out several lines 
of research which still await the attention of 
psychologists and anthropologists Prof Pear’s 
paper in itself indicates that the psychologist is 
alive to the problems which broadcasting and 
tho film present As an observer of human ex¬ 
perience and behaviour, he cannot ignore the 
aenoua disturbance which they both represent in 
the life of tho citizen, and he must attempt to find 
tho reasons for the likes and dislikes which ho 
observes 

Problems of this type present in fact a striking 
field for laboratory work, but as Prof Pear 
emphasised, with certain special exceptions m 
regard to school broadcasting and the request for 
opinions on tho broadcasting of drama, practically 
no systematic research has been carried out in 
Great Britain into tho pyschological and other 
problems created by broadcasting Little intensive 
or extensivo resoarch oven into listeners’ likes and 
disbkoR and the reasons for them has been made, 
and the evidence that those responsible for the 
provision of radio programmes are really anxious 
to discover the views of the goneral public on the 
material is unconvincing 

Prof Pear suggests that this omission is due to 
the fear that the results of such inquiries would 
necessitate either a grading up or a grading dowfi 
of tho programmes If this is the correot explana¬ 
tion, such an attitude to research ib unworthy of 
an industry based so fundamentally on scientific 
research as tho broadoasting industry Indeed, 
this attitude inevitably foreshadows the decay of 
the institutions or organisations which hold it 
Change and development cannot be avoided by 
more passivity, and if the broadcasting authorities 
pro not prepared to oonduot research into these 
fundamental problems of their art, sooner or later 
their power and influence will pass into the hands 
of those prepared to undertake the work and apply 
its results Nor can society tolerate for long any 
organisation which does not seek to equip itself 
continuously to render ever more effeotive service 
based on the full, impartial and fearless exploration 
of the whole domain which it affects to oontrol. 

The reports and the papers to which we havo 
referred indicate, moreover, that soientifio workers 
themselves have special interests and responsibili¬ 
ties m this matter. On one hand, the possibilities 
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which broad canting presents as a means of diffusing 
scientific knowledge, and also of carrying on that 
educational work which is so essential if the 
ordinary oitizen is to acquire an adequate general 
background for the kind of life he is called upon 
to live in these days, have been neither fully 
utilised nor explored. Evidence presented in the 
report on educational broadcasting already indi¬ 
cates a considerable volume of opinion in Belgium, 
France, Switzerland, Germany and the United 
States as to the valuer of broadcasting m relating 
scientific work to the general interests and 
activities of the community Scientific workers 
have yet to seize the opportunities for exposi¬ 
tion which here confront them when they have 
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qualified themselves by acquiring the requisite 
technique. 

On the other hand, to the true spirit of soienoe, 
the fields of investigation touched upon by Prof 
Pear represent an even greater attraction There 
could scaroely be found a more inspiring example 
of the twin responsibility and challenge in respect 
of social research which the application of scientific 
discoveries throws down to the man of science 
himself, than these fields of investigation which 
now lie before us, in broadcasting and cinemato¬ 
graphy alike, demanding his close co-operation 
if they are to be possessed for the welfare 
of civilisation and not contribute to its 
undoing 


NATURE 


Rev: 

Isaac Newton 

Isaac Newton • a Biography By Louis Trenohard 

More. Pp xm + 675 (New York and London . 

Charles Scribner’s Sons, 1934 ) 18a net 
AT last we have an adequate biography of 
Newton Prof More would not wish us to 
say it was perfect—that would have been im¬ 
possible—but he has spent seven years reading 
the documents and considering them, and he does 
not hesitate to tell his opinion, even if unfavour¬ 
able We have got into a period of biography 
where an unfavourable opinion has rather a 
preference for expression But Prof More is not 
that kind of biographer. He has a respect, almost 
a love for Newton, though far “this side idolatry”, 
and deliberates a long time before he comes to an 
unfavourable opinion 

Newton has fallen into bad hands among his 
editors and biographers Horsley was a person 
who did not see the difference of interest that 
future times would attaoh to works by Newton 
and luoubrations by Bishop Horsley Prof. More 
conviets him of quite definite suppression of 
documents which he examined, anil which would 
have proved Newton a ‘Socinian’, or as we now 
say, a Unitarian Leaving Horsley aside, as too 
bad to mention, Brewster figures to Prof More m 
muoh the same way He, too, suppresses docu¬ 
ments that he does not like One must make 
allowances for him. He presented Newton as 
possibly a very mild Socinian, and even then, was 
rebuked by a bishop for it But he must have 
got on Prof More’s nerves. In fact, he wipes the 
floor with Brewster, after the presentation of each 
incident. He was indeed a most unsuitable person 
A biographer of someone whose greatest period of 
creation was at the Restoration, and who died 
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more than two hundred years ago, ought to bo 
imaginative, catholic, sympathetic with all and 
sundry, and Brewster was not that. The other 
biographers portray one point of view only 
Edloston seems to bo oarcful and accurate, but 
has done only a scrap Rigaud’s essay is the same 
The separate contributions to Greonstreet’H volume 
are of very unequal merit, some are valuable, 
many are by good names, but some are quite off 
the mark Then there is Lieut -Col de Viilamil, 
who astonished everybody by making no less than 
four capital disoovoriea , the chief of them appear 
to me the actual inventory of all the items which 
Newton’s house contained, drawn up with extreme 
thoroughness , the actual list of Newton’s books, 
now among the MSS of the British Museum , and 
an actual statement of his money affairs at his 
death, including a criticism of any dealings he had 
in South Sea stock Yet despite the nohnoss of 
the material, the book in which he published it 
remains a poor affair 

Newton was little understood in his time We 
cannot wonder. Scientific men are usually little 
understood , very few people care for pure logic, 
or are prepared for the surprising consequenoes, if 
it is pushed to the uttermost. But besides, Newton 
was habitually a silent man He was not a ready 
speaker His notion appears to havo been, to 
say something conclusive and leave it at that, 
whether it was understood or not This sort of 
thing does not go to the heart of the ordinary man 
or woman But women had no influence in 
Newton’s life He began life poor and ended it rich ; 
yet he used no oorrupt praotioes and was generous 
in giving. Opposition had a very bad effect 
upon him—for did he not know it to be unreason¬ 
able ? Yet most people would say that he had 
not more opposition than was good for him, to 
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teaoh him the sort of world ho was in His life 
was not a pathetic life ; he hod none of those 
amiable weaknesses that mako 11 s forgive a great 
deal to Goldsmith and Richard Savage Ho 
movod among ordinary men that wo can visuahso, 
such as Pepys, Hooke and Oldenburg But all 
seem to have felt that he was greater than they, 
and different, and that he required nothing from 
them Later, tins feeling Rooms to ha\o congealed 
into a spoil, which acoorapamod him as an un¬ 
wholesome and impenetrable aura This spell has 
been the greatest obstacle to acquiring a true view 
of Nowton. 

The incidents of Newton’s bfe are indispens¬ 
able, but only because his theories grew up among 
them I do not think that the scientific views woro 
much changed by the incidents, but undoubtedly 
thoir presentation was His ideas are what matter 
to us now, the views that have, almost miracu¬ 
lously, kept their shapo 

I have often wondered why Newton made no 
capital discoveries in chemistry, which he studied 
and practised so assiduously, and made absolutely 
revolutionary discoveries in mocharuos and optics. 
I think I know now The discoveries in optics 
wero made because lie was an unusually good 
experimenter, and knew, after ho had “medi¬ 
tated”, no man bettor, the immediate and ultimate 
inferences that lus experiments required The 
discoveries in mechanics, the laws of motion and 
the philosophical system on which they are baaed, 
are ]ust “meditations”, the object being to find 
something that would stand metaphysically. 
Metaphysics was the bano of seienco in those days, 
but smeo it cannot lie excluded, Newton built a 
wall, guaranteed to stand any attack, within 
wkioh his mathematics could operate undisturbed 
His mathematical theorems ui the “Pnncipia”, as 
well as his other very notablo contributions to the 

soience, are just inferences—of course in excdxts _ 

from stated data But why did he add nothing 
to chemistry ? Chemistry was much studied in 
Newton’s day. Boyle was lus friend, and Boyle 
has given us Boyle’s Law Locke, also a friend, 
was a chemist, even an alchemist. Van Holmont’s 
works are m lus library Newton read the unpro¬ 
fitable volumes of the alchemists, I think to ascer¬ 
tain whother lie oould learn anything from them. 
In one of his letters, ho speaks of them as “groat 
pretenders” I think the phrase is saroastic 
moaning that you get nothing in the end 

What then was Nowton seeking ? I admit that 
incidentaliy ho was seeking transmutation But 
he did not find it I cannot believe that ho 
laboured so long m vain There is a great resouroe 
if we want to ascertain Newton’s undomon- 
strated ideas, upon subjects on which ho had 
“meditated"—the “Queries" which he attached to 


the optics Many of the ideas which he had 
derived from his study of alchemy he put in the 
long, final query, No 31. Prof More quotes muoh 
of this query Reading it through, one sees that 
Newton was looking for a common basis of all 
matter, and the mechanism of tho transmission of 
enorgy and gravitation across spaoe From this 
point of view, Boyle’s Law becomes a mero moident, 
which might lie expected to become almost self- 
evident But wo now know that there is a very 
long and thorny road to go before we amve at a 
common basis of matter. We are soaroely agreed 
upon it yet, but let that pass Even supposing, 
what does not seem likely, that Newton had 
avoided all the pitfalls, and would have had 
nothing to do with a “phlogistio” thoory, which 
proved such a will-o’-the-wisp to ohemistry, ho 
would have soon in face of him, beyond gross 
matter, the immonse jungle of tho carbon com¬ 
pounds, tho molecules, the elements, the atoms of 
these elements, tho structure of these atoms, the 
positivo and negative element of electricity, and 
finally tho quantum Tho spectrum, even, was 
unknown to Newton We can scarcely imagine the 
structure of the atoms being unravelled, apart 
from the spootrum. Except some astronomical 
examples, all measuring instruments wero exceed¬ 
ingly crude The balances are shown with rough 
strings to the pans, nor was the dopendonoe of 
ohomistry upon a balance roahsed. So if wo road 
through Query 31, and say “quite possibly right", 
we must remember that this rightness is only 
possible if we think in electricity I understate 
the task, but actually it was impossible, thore 
was no body of facts suoh as we have now—for 
example, the periodic system , the “shoulders of 
giants” were wanting, from which Nowton oould 
look out over the future 
At the present timo we are surrounded by 
uncertainties. We must remember that Newton 
was rooted in oertamties—in three at least. These 
were, the actual words of Scripture, tho “geometry 
of Euolid and Apollonius”, and the inferences of 
logio He was also endowed with a peculiar 
aptitude of devising and performing experiments. 
He “meditated” upon their oonsoquenoes, by 
which we must understand that ho saw, as none 
other has been able to do, all that they implied. 
That is the reason why, when he had arrived at a 
conclusion, he made no allowanoe whatever for 
those that questioned it, and at first, when he 
was a young man and unknown, they were very 
numerous. Later, when it was enough to say 
“Newtono suadente”, I agree with Prof. More 
that the deferenoe he enjoyed reaoted unfavour¬ 
ably upon his character. Prof. More describes tho 
early paper m whioh he demonstrated his optical 
theories to the Royal Society as a “work of art”. 
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This is well said Newton was an artist, though 
not in paint or stone Ho was, apparently, con¬ 
temptuously indifferent to any work of imagina¬ 
tion But no one who has read the “Prmcipia”, or 
any of his letters, or even seen his beautiful hand¬ 
writing and signature, can doubt that he was an 
artist He was an artist, beoauso ho loved beauty , 
he thought it the direct expression of tho Divino, 
as it is presented to us Ho had moreover the 
artist’s temperament, which showed itself, as it 
did in Rossetti, in rather overbearing conduct 

We have seen all theso grounds of certainty 
fade away. Geometry went first, because it was m 
the hands of people who had a common ground, 
and were able to realise when a theorem was 
proved As to tho Scriptures, whatever viow we 
attaoli to tho Bible story, wo now regard tho 
Bible—for the most part, and subjoet to some 
delegation of authority in matters of such import¬ 
ance—as a book among other books, to be 
examined toxtually and m substance, confronting 
different statements to see whether they agree, 
by any method that the higher cntioism may 
choose to apply, estimating the contents by 
whether we think tho thing did ooour or did not 
Most people, nowadays, would snnlo if thoy wero 
asked to bolievo in Bishop Ussher’s date for tho 
creation, or the ages of tho patriarchs, and Jonah’s 
whale 

Now logio seems to have joined the other two 
on the same road, and to melt away “like wracks 
in a dissolving dream”, and prove just nothing 
at all. We are told that if we “proparo” an experi¬ 
ment, wo prescribe the answer also, which is 
always yes, if the question is not nonsensical 
Exit “Q E D ”, and enter “Sez You”. 

Now that we can see Newton “in the round”, 
we can form an estimate of his value, apart from 
what everybody knows and has known for two 
hundred years—that he was an incomparable 
genius m both theory and experiment Roubiliac 
was a great artist, and has oaught most admirably 
in marble the expression which we oan attach to 
his “meditations”—“the index of a mind forever 
voyaging through strange seas of thought, alone” 
Certainty was the note Experiment, and infer¬ 
ence, and experiment again—that was the in¬ 
dispensable key to progress ; and a very good 
key it has proved, supposing “progress” is what 
we want, for it has made scientific men, where they 
are not leaders of the modem world, at any rate 
neoessary authorities on all the things that other 
people want to answer and cannot 

But in deifying Newton, as he has been, rather 
grotesquely, deified up to the present, wo must 
think of Lieut -Col. de Villamil’s “Inventory”, 
and his list of books. Most people will read them 
with astonishment; it is possible some may 
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oomment “Stuffy old house Not a single valuable 
piece of furniture Crimson, a bad note Stuffy old 
books. Not a singlo book of verso among them 
except thoso that ho may have read at school 
Not a single live book, except Galileo’s ‘Do 
Systemate Mundi’ No Copernicus No Kepler” 
They will issue from it with relief There is no 
doubt that Newton appears in thoso authontic, if 
unsentimental, documents as a limited jierson. 
Nowadays wo rather distrust certainty We doubt 
whether we are tho people to handle certainties, if 
Bomeono would point one out Besides, thoir field 
is too narrow and wo have found that wo oan 
learn all wo want to know from most regions by 
a few woll-chosen experiments, and by tho general 
bearing ol the replies To speak of geniuses alone, 
Shakespeare represents muoh more tho kind of 
man who might tell us something we wanted to 
know You find profundities among his words, 
but mixed up with guffaws and sniggers and the 
interjootions of peoplo who just happened to be 
by and were certainly not profound and had no 
wish to be. “We are such stuff as dreams are 
made on, and our little hfo is rounded with a 
sleep” Would you put an automatic pistol into 
the hands of a dream person ? Ho might dissipate 
the dream. R A S. 

Hamit es and Semites 

Semitic and Hamitic Origins, Social and Religious. 
By Prof G A Barton Pp xvi-|-395 (Phila¬ 
delphia • University of Pennsylvania Press; 
London . Oxford University Press, 1934 ) 17s. 
net 

M ORE than thirty years ago, Prof Barton 
wrote a book on Semitio origins when he 
was very strongly under the influence of Robertson 
Smith Owing to tho strides which have been 
made in the study of tho prehistory of Egypt and 
western Asia sinoo that date, Prof Barton now 
confesses, quite frankly, that there is soaroely a 
topic of importance in his earlier work—such, for 
example, as tote mis m, descent and marriage among 
the early Semites—upon which ho has not had 
reason entirely to ohange his views 

Prof Barton now attacks Hamitic and Semitic 
origins once more, moving on a wide front which 
embraces linguistics, ethnology, archaeology, social 
anthropology and religion. In his view that tho 
nations of western Asia were of a very mixed 
character, most prohistonans will ooncur , but 
they would also point out that the evidence upon 
which he relies is mainly luiguistio and cultural, 
and does not neoessanly imply wide differences in 
racial strain 

In regard to the origin of the Hamitcs and 
Semites, the view here put forward by the author 


NATURE 



6 


NATURE 


is that tho Somites were one branch, tho early 
Egyptians being another, of a stock which origin¬ 
ated in North Africa, possihly in tho Sahara 
They crossed to southern Arabia, and there de¬ 
veloped their peculiarly Semitic characteristics 
A later fission led to the further differentiation of 
the northern Semites, who arc usually regarded 
as the purest representatives of the race The 
occurrence of a strong brachvcephalic element in 
the southern parts of the jwmnsula is held by 
Prof Barton to be due to the faet that this territory 
long served as a passage-way for eommoreo anti 
racial movement, so that an alien element partially 
submerged the older dolichocephalic strain These 
are the braohyeephals whom Sir Arthur Keith 
identifies as an intrusion ot broad-headed people 
from the north, akin to, but not identical with, 
tho Armenoid, holding that it is more nearly 
related to the broad-headed element, presumably 
from Central Asia, which appears m parts ot 
India 

In his racial and cultural analysis of early 
Mesopotamian civilisation, Prof Barton attaches 
much importance to what he characterises, some¬ 
what vaguely, as a central Asiatic people, regarding 
the Sumerians as relatively late It is to bo noted, 
however, that Dr Dudley Buxton, m his study of 
skulls from Kish, while recognising the existence 
of a broad-headed element in the early population, 
hah expressed doubts as to whether the brachy- 
cephals from the Asiatic highlands penetrated the 
Mesopotamian area to any great extent in tho 
earlier phases of its civihsation In attributing 
the prehistoric culture of tho Indus valley to his 
central Asiatics, Prof Barton seems to ignore tho 
trend of evidence which points in an increasing 
degroe to a cultural connexion with western Asia 

In dealing with social and religious origins, Prof 
Barton traces further the differentiation between 
tho oarly Egyptians and the Semites Ho shows 
how the peoples, or rather tribes, who entered the 
Nile valley when driven from what is now the 
Sahara by desiccation, brought with them animal 
cults and totemic lieliefs, which afterwards de¬ 
veloped into tho various animal cults of tho 
Egyptian nomos and later into the Egyptian 
pantheon The Semites, on the other hand, 
elaborated as the characteristic expression of their 
beliefs a fertility cult, of which the central motive 
was the union of tho male and female deities and 
its principal observam e two seasonal festivals, one 
in spring and tho other at harvest The institution 
of temple prostitutes and cognate observances 
once interpreted by tho author as evidence of an 
early state of sexual promiscuity and polyandry, 
he now accepts as part of the fertility cult In 
following Sethe’s recent work on the totemic 
character of the oults of tho Egyptian nomes, the 
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author adopts a view which was advocated by 
Andrew Lang many years ago and aooepted by 
tho Into Prof A H Sayeo, though this fact is not 
noted 

The interest of Prof Barton’s work in its 
reference to the racial problem has precluded 
detailed consideration of his study of questions 
relating to other aspects of social institutions anil 
religious beliefs In particular, his views on the 
origin and development of tho Yahweh cult and 
the growth of monotheism among the Hebrews 
tempt dismission which space does not permit 

Unfortunately, it is necessary to close on a note 
of cntieisin In dealing with the argument from 
physical anthropology, Prof. Barton fails to main¬ 
tain the level of his scholarship in other fields It 
cannot he said that he has mastered lus material , 
nor does ho appear to lie acquainted with tho most 
recent literature, such as, for example, Buxton’s 
later work on the material from Kish and Miss 
Gamxl’s more recent results which reveal a 
population of mesolithic ago in Palestine resem- 
bling the predynastic Egyptians Misprints and 
errors in this section of the book are innumerable 
“Meyers” for Myres, “Sir Charles Keith”, “Borm” 
for Bornu, and "Miss Caton-Thompson” when 
Miss Garrod is intended, may bo slips , but they 
suggest a lack of the familiarity with the literature, 
necessary for a study of this character, which 
would correct them almost automatically 


Standard Analytical Reagents 
'Analar’ Standards for Laboratory Chemicals being 
Improved, Standards for the Analytical Reagents 
formerly lenown as ‘A R ’ Pp xvi+295. (Lon¬ 
don British Drug Houses, Ltd , and Hopkin 
and Williams, Ltd., 1934 ) 

N 1914, when chemists found themselves de¬ 
prived of the usual Continental supplies of 
laboratory reagents, a joint committee appointed 
by the Institute of Chomistry and the Society of 
Public Analysts drew up specifications to ensure 
a sufficient degree of punty in eighty-eight 
chemicals of importance in analytical work 
Reagents of this quality were distinguished by 
the letters “A R ”, This useful aotion was taken 
merely as a War-time emergency measure, and 
has not beon continued by the two societies. 

The letters “A R.” acquired considerable prestige 
in this connexion and it is unfortunate that, as 
is implied in Prof J. F Thorpe’s interesting fore¬ 
word to this book, they should have lost their 
original significance by uncontrolled extension of 
their application. Chemists are not entirely with¬ 
out a remedy for this state of things. The British 
Pharmacopoeia 1932, and the British Pharmaceu- 
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tical Codex 1934, between them provide standards 
for practically all the materials used in medicine 
These include a large number of chemicals and 
it ih only necessary to add the letters “BP” or 
“B P C ” to a requisition for one of these products 
to obtain it of the standard quality Sjieeifications 
for chemicals of industrial importance are also 
being gradually produced by the British Standards 
Institution and the few so far dealt with can lie 
obtained of the prescribed quality by use of the 
letters “B S S ” Chemists might do worse than 
familiarise themselves with these threo sets of 
authoritative standards and make use of them, 
where they meet their requirements 

These standards do not, however, cover the 
whole field, and there is still need for a modernised 
and extended sot of specifications corresponding 
to tli© original “'A R ” list Thus, the growing 
importance of micro-methods of analysis and the 
improvements in technique, which make it jxissiblo 
to determine with reasonable accuracy small 
fractions of a milligram, are creating entirely now 
requirements, both in kind and quality of analytical 
reagents For such work it is all-important that 
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the operator should know the degree of purity 
of each reagent he has to uso 

This kind of information is provided for two 
hundred and twenty chemicals in the book before 
us The more important physical properties of 
each product are recorded, the methods of assay 
anti the processes used for the determination of 
impurities are given, briefly, but with ample details, 
and the maximum limits of all likely impurities 
are stated The two firms concerned are well 
known as makers of lalioratory chemicals and have 
each published Ixioks of specifications for these 
products They still manufacture mdejH'ndently, 
but have pooled their technical information and 
unified their methods of analysis and their speci¬ 
fications for the chemicals dealt with m tins joint 
publication, an enterprise on which they are to 
be congratulated Thoy have also registered 
jointly the trade-mark “Analar” to distinguish 
the products they manufacture m conformity with 
theso specifications This aotion protects both 
the manufacturer and the consumer against the 
kind of deterioration which is said to have over¬ 
taken the standards implied by the letters “A R ” 
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This Modern WorUl and the Engineer Pp 140 + 18 

plates. (Edinburgh Royal Scottish Society of 

Arts, 1934 ) 5« net 

A oaoup of five distinguished engineers ami ono 
equally distinguished physicist has given us a con¬ 
cise and popular, although none the less authoritative, 
account of modem developments and tronds in 
engineering Tho book is ossentially a presentation 
of the Keith lectures for 1933 of tho Royal Scottish 
■Society of Arts With one exception, the authors aro 
professors in the University of Edinburgh , hence 
the lectures “may bo said to express the mows of 
tlie Edinburgh Sohool of Engineering on the ten¬ 
dencies in tho several branches they treat” Prof 
C (i Darwin, Prof A R Home, Sir Thomas Hudson 
Boare, Prof F 0} Daily, Di R Loosing and Prof 
H Briggs survoy tho fields of physics and of mechan¬ 
ical, civil, electrical, chemical, and mining engineer¬ 
ing, showing us, with apt illustration, how directlv 
and completely life in this modern world depends 
for its very existence on mechanism and its human 
control 

This volume, however, does more than offer in¬ 
formation ; it places before us some of tho world’s 
major social problems, and leaves the layman—What 
more ingratiating way of evading responsibility has 
been discovered than this of calling one’s self a lay¬ 
man T—with a brainful of thoughts to weave into 
his economic and political creed Prof. Briggs, in 
his “Extrapolation”, shows that present-day en¬ 
gineering rests on a non-ethical basis, but he calls 
upon the engineer to consider questions of rights and 
consequences, and at a stride to identify himself 


professionally with his responsibilities as a civilised 
human being The engineer could make war difficult 
by disqualifying from membership of powerful 
professional institutions all connected with tho manu¬ 
facture of arms Organised control of industry 
could classify new inventions or processes as work- 
making or work takmg, and oxploit them accord¬ 
ingly for the groatost good Estimates relating to 
such processes should include consequences arising 
outsido tho factory walls These and other matters 
which are presented for our thoughtful consideration 
remind us how illusory is the barrier now between 
technology and sociology A A. E. 

.4 Soldier in Science the Autobiography of Bailey K 
Ashford Pp v +425 + 4 plates (London George 
Routledgo and Sons. Ltd , 1934 ) \2s M net 

Con Bailky Kki.ly Ashfoko, of the United States 
Army Medical Service, died on the day on which his 
autobiography was publish©! His work m scientific 
medicine falls into two main parts, hookworm and 
sprue In 1899 he found hookworm eggs in the 
fseoea -of anrenue Porto Rican peasants, and by mass 
deworming lower©! tho island’s mortality from 
amemia b> 85 and increased tho peasant's working 
capacity by fit) per cent He recognised that the 
worm was not tho well-known Old World hookworm, 
but it was loft to Stiles to designate it Necator 
amencanus In 1933 Ashford illuminated acute hook¬ 
worm infection by his description of a small epidemic 
acquired during sea bathing During the War his 
mam oharge was the command of the school at 
Langros for the battle training of American medical 
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officers Ho was awarded the D.-S M and Honorary 
C M (1 . and the Grand Cordon of the Order of tho 
Ndo, and was appointed editor in-chief of tho United 
States Medical History of the War He was instru¬ 
mental in founding in Porto Rico an Institute of 
Tropical Medicine and Hygiene, and in arranging for 
its expansion into a School under tho auspices of tho 
Columbia University, New York After experience 
of 4,000 eases of sprue ho concluded that tho essential 
fin tor m its causation was unbalanced diet, and that, 
when to this was added infection by Monilui, of which 
he recognised only one spw ics, there resulted sprue 
He unswervingly advocated and fruitfullj piaetised 
that combination of clinical observation and scientific 1 
investigation which has strikingly advanced tropical 
medicine Clayton Lank 

Thoughts of a Schoolmaster (or Common Sense m 
Education) By IT S SShoIton Pp 200 (London . 
Hutchinson and Co (Publishers), Ltd , n d ) 6s 
net 

The strength of this book lies m the rich variety of 
its author’s experience As a bov he wus in four 
schools, and as a master m twenty live, including 
public, grammar, co educational, pnvato, proprietary 
and technii al schools Not that by nature he was a 
‘rollmg stone’, hut that by necessity ho was trans¬ 
ferred from plaeo to placo during tho War Ho 
deals only with secondary schools, and he touches 
many topics, including tho ‘unpopularity’ of school¬ 
masters, the tradition of the headmaster, salaries, 
co education, discipline and so on, anti whether 
one agrees with him or not, his criticism is always 
practical and to the point, and it is often, con¬ 
structive. 

On the subject of science teaching, Mr Shelton 
condemns the general neglect of biology, and suggests, 
as a practicable reform, advanced courses in biology, 
with interchange betwoon neighbouring schools, and 
special attention to biology m country schools Ho 
pleads also for universal courses in general scienco, 
not, however, mode up ol scraps of chemistry and 
physics and biology and geology and astronomy 
merely strung together, but coneoived as a single 
subject with many 1 interrelated div isions. The author 
is not, and probably does not claim to be, free from 
tho charge of dogmatism But he wntes with know¬ 
ledge, at a time when our secondary school system is 
very far indeed from being above cntiiism. 

The Principles and Practice of Surveying By Prof 
C B Brood and Prof O L Ilosmor Vol 2 Higher 
Surveying Fourth edition Pp xix + 603 (Now 
York John Wiloy and Sons, Inc , London 
Chapman and Hull, Ltd , 1934 ) 21s 6d. net 
Although this work is an Amenran publication, it 
deals with its subject in smh a way as to ho as 
suitable to students as must of the well known 
English books thereon It is extremely well set out 
and lucid in style, and includes such modem develop¬ 
ments as those of geology in relation to topography, 
and aerial photography as appliod to surveying A 
most useful set of problems is appended at tho end 


of each seotion, but it is unfortunate that the answers 
to theso are not given 

With the increasing use of precise levols, fuller 
details relating to the parts of such instruments 
could have been given with advantage, while tho 
reproduction of tho photograplno illustrations is not 
up to tho standard of tho lottor-press It would not 
be usual in Croat Britain to expand tho portions 
relating to tho flow of water in channels to so groat 
an oxtont, theso constituting a ohaptor generally 
found in large works on hydraulics. 

Tho size and method of binding is evidently de¬ 
signed for field use , in its general tenor, the work 
can be confidently rocommondod to students who 
aro preparing for engineering degrees of honours 
standard, and to all who are interested in tho Bubject. 

B H.K 

Progress of Archeology By Stanley Casson Pp, 
xu +111 + 24 plates (London C Bell and Sons, 
Ltd , 1934 ) 6s net. 

Mb Casson surveys progress in archaeological 
discovery during the Inst fifteen or twenty years 
throughout the world, dividing it into nine main 
archaeological provinces His purpose is to touch 
upon the most significant, discoveries or excavations 
in each and to bring out, where such consideration 
is appropriate, their interrelation Mr Caason's book 
is pleasantly and easily written and well illustrated ; 
but on oven the most generous interpretation of the 
lines upon winch a book of this kuid can be written 
for an educated but. non-technical public, it is far 
too skotchy The treatment of Africa, even including 
Egypt, and of America, for example, is quite in¬ 
adequate, m viow of recent work in both continents 
The first chapter, on the aims and mothods of 
archaeology, is by far the best, though it shows 
some confusion of thought, and the definition of the 
field of archaeology not only begs the question, but 
also is contradioted by the pages which immediately 
follow. 

Practical Plant Anatomy • an Elementary Course for 
Students By Comyns J. A Berkeley Pp 112 
(London • University of London Press, Ltd , 1934 ) 
3s 

A good practical guide to elomentary botany is 
sorely needed, and this book by Mr. Comyns Berkeley 
will fill part of the gap , the practical plant anatomy 
is dealt with, and this is done extremely well. The 
author is obviously oonversant with the practical 
side of botanical study, for lie not only gives clear 
directions as to methods of approach but he also 
gives hints of difficulties—sometimes slight, but 
irritating—that are constantly oropping up. Another 
problem that students and even teachers are con¬ 
stantly mooting is that of sources of material. Few 
books give the reader any idea of where to obtain 
their type specimen Mr. Berkeley gives sufficient 
help in a series of tables. This is very usoful. 

It is a pit} that the author did not go a little 
further and cover completely an intermediate science 
course m botany. 
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Immigration of Insects into the British Isles 
By I)k C B Williams, Chief Entomologist, Rothamsted Experimental Station 


A BOUT a hundred years ago, it was gradually 
dawning on British entomologists that 
many of the butterflies in this countiy might. be 
immigrants from abroad Among the species hist 
suspected of this habit were the Clouded Yellow 
(Coluis croctm) and the Bale Clouded Yellow 
(C hi/ale) It is curious that about the same time 
a more practical controversy was commencing m 
the United States as to whether one ol their most 
serious jiosts, the cotton worm ( Alabama aigdlacta) 
was a permanent resident of that country, or not 
To-day we know that not only these early dis¬ 
puted speeips, but also many other Lcpidoptera, 
dragonflies, and some memliers of other groups of 
insects, regularly migrate, and that in a numlier 
of eases these movements mine to an end in the 
British Tales, thus giving the insects m question 
the status of ‘immigrants’ 

In the study of migration it is possdile to start 
from two points of view We may study a single 
insect throughout tho whole range of its migration 
An example of this is seen in an account that I 
gave of the migration of tho Painted Lady butterfly 
(T rardui) in Nature of April 11, 11)25 (p 535) 
This is, in my opinion, the most fruitful method 
of investigation The alternative is to study the 
migrat ion phenomena of all msec ts as seen within a 
limited area Bv this method it is easier for a single 
investigator to take field observations, and easier to 
obtain the co-opeiation of voluntary helpers, hut it 
must always bo remembered that the results am 
only a gioup ol incomplete phenomena, the basic 
causes of which must often be sought elsewhere 
Most insect migrations in temperate zones con¬ 
sist of movements m tho spring from sub-tropical 
or warmer zones towards the cooler parts of the 
temperate zone with—sometimes at least—a return 
southward in the autumn Since the British Islos 
are in the cool temperate zone, it follows that they' 
will figure chiefly os an end point for spring 
migrations and perhaps, more rarely, as a starting 
point for autumn movements 

Among the mseets which come into Great 
Britain in this way in the spring arc to be reckoned 
about twelve of our sixty-six butterflies, about half 
our Hawk moths (Sphingidse), quite a largo 
number of other moths, inoludmg even some 
Tineidee loss than an inch aoross the wings , at 
least a dozen of our dragonflies, and an occasional 
errant locust. It may also be necessary to add to 
the list oertam Coleoptera, Aphid® and Syrphida? 
(hover flies), which are occasionally washed up in 
great numbers on our shores after a storm, but at 
the moment the evidenoe is too fragmentary to 


distinguish lictween wilful migration and accidental 
distribution by wind 

Some ol these species do not breed at all in 
Great Britain, some lined only during the summer 
and die out each winter, while others bleed 
regularly and continuously here, but are reinforced 
at intervals from abroad Some immigrants arrive 
regularly each year, yvhile others come only at 
mtcreals of several years, or in very varying 
numbers Many only invade our southern shores 
mid the counties along tho coast , others, psjiec tally 
m years of great abundance, may spread as far 
as the north of Scotland and the Orkney and 
Shetland Isles Some cross the English Channel 
conspicuously by day in large bands, whilst others 
appeal to closs by night or individually and have 
never been recorded actually dining the movement 
Turning in more detail to what is known of some 
of the species five of out immigrant butterflies, 
the Monarch (I) plexippus), the Camberwell 
Beauty (1 anltajia), the Bath White (P dapluhcat), 
tho Long Tailed Blue (L boeticus) and the Queen 
of Spain Fntillary (d lalhoma) do not breed in 
Great Britain , the Clouded Yellow (C crncrutt), 
the Pale Clouded Yellow (C hyale ), the Painted 
lardy (I <.ardm) and the Red Admiral (F alulanta) 
breed regularly during tho summer but seldom, if 
ever, survive a winter while the three Cabbage 
White butterflies (Puna bras sircr, rauw and napt) 
are regului resicb nts as well as iriegular immigrants 
Most of these butterflies cornu to us from tho 
more sout heilv parts of Europe in the spring or 
early summei, hut there an* some exceptions to 
this rule The swi.rms of Cabbage White butte iflies 
appear to originate m the Baltic ar >cv and fly about 
midsummer southward through Germany and 
westward across the North Sea and the Nether¬ 
lands The Camberwell Beauty arrives almost 
exclusively in the autumn along our eastern shore, 
oven as far north as Inverness, and probably' comes 
from Scandinavia The Monarch butterfly is unique 
in coming to us in the autumn from the west 
across the Atlantic In tho United States at that 
time of tho year enormous flocks are migrating 
southward, and our immigrants arc probably 
wanderers blown out of their path and helped 
across by the prevailing westerly winds 

Finally, tho Painted Lady comes to us from the 
south, but there is reason to believe, as already 
pointed out m my earlier article in Nature, that 
our immigrants may come from as far afield as 
North Africa, if not farther 
Among the Hawk moths, the Death’s Head 
(A. atropos), the Oleander Hawk (D. nerett), the 
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Silver-Striped (C livortnca), the Striped Hawk 
(// celmo), the Convolvulus Hawk (H convolvuli), 
the Bod straw Hawk {(' qahi), the Spurge Hawk 
(C euphorbia) and the Humming-Bird Hawk 
(M stellatarum) are all immigrants which do not 
normally survive the winter in Groat Britain, 
though most of thorn may bleed during the summer 
of immigration The status of the Privet Hawk 
and the Pine Hawk is not definitely settled All 
the immigrants come from the south, but prac¬ 
tically nothing is known of their origin except 
that some most certainly reach their maximum 
abundance in caily spring in North Africa 

Information about the smaller moths is stuttered 
and uncertain Definite immigrants include the 
Silvei Y moth (VliMti gamma), the Rush Veneer 
(Nrmophila. norturlla), the Satin moth (L sahci*), 
the Crimson Sjietkled (T) pulchdla) and many 
others The Diamond Back moth (P murnli- 
pmnii), a small but serious post of crucifers, is 
believed to cross the North Sc a, while* one of the 
most widely distributed pests ol cotton, the 
American Boll Worm (Iliholhii armtqeru), is a rare 
immigrant in Great Britain, when* it boasts of Un¬ 
popular name ol the “Scarce bordered Straw” 

The British dragonflies include a dozen immi¬ 
grants, all lx'longing to the AnisoptericLo Somo 
of those are only very rare wandeiers , otheis, 
such as Syinje Irum fonncolombn , S flavmlum and 
S sanguuu um, are more regular immigrants, while 
LiMlula de promt, L quadrimunilaln and Arschtia 
graruhs breed here* regularly and hr* also immi¬ 
grants at times No member of the family Zygop- 
teriduj has yet boon considered an immigrant in 
Great Britain 

Apart from the details of which insects migrate, 
when they migrate and whore they start from, 
there aro a number of general problems connected 
with this subject, chief among which is the question 
of a return flight or emigration in the autumn 
towards the south in those species which arrive 
from the south in the sprmg Until recently, there 
was little evidence in support of this, and zoologists 
were inc lined to think that insect migration was 
therefore fundamentally different from that of 
birds However, little by little, evidence is ac¬ 
cumulating that makes it seem that a return 
flight, at least of some* species, does take place 
Particularly is this so m the ease of the Red 
Admiral butterfly ( V atalunla) for which wo have 
now quite a number of records of small autumn 
movements to the south on our shores , while in 
the case of V cardui an ornithologist has reported 
their arrival on several occasions on the North 
Egyptian ooast at dawn, flymg m from across the 
Mediterranean along with tho migrating quail. It 
is important to recognise, m collecting evidence 
on this point, that a migration need not be a 


gregarious action, and we know of one butterfly, 
the Monarch of North America, which carries out 
a movement in one direction gregariously and in 
the reverse direction individually 

Other problems requirmg solution, which can 
only Ik- settled by long continued collection of 
facts, aro the reasons why one or other sex (more 
often the male) should frequently predominate in 
a flight, or if there is any periodicity connected 
with tho movements , ami how the insects keep 
to their fixed direction On the last point there 
seems to bo not tho slightest clue , but it might 
bo as well to point out that the evidence in hand 
IpiuIr no support to tho oft-quoted theory that 
insects fly at a definite angle to the wind Flights, 
on tho whole, aro as often with tho wind as against 
it, and while there are one or two eases known of 
a change of wind resulting in a change of flight 
direction, there are very manv moio records of 
flight direction remaining constant in spite of 
frequent changes of wind 

In tho past, the collection of records on tho 
immigration of insects into Great Britain has lieen 
entirely haphazard Scattered through the pages 
of a dozen entomological and natural history 
journals of the past century aw records of sudden 
abundances, unexplained absences and occasionally 
of clouds of butterflies crossing the English Channel 
or arriving on tho shores of Groat, Britain But the 
absence of records for several yeais means little or 
nothing but a period of lack of interest However, 
a little more than three years ago the South- 
Eastern Union ot Scientific Societies formed an 
Insect Immigration Committee undn the energetic 
seeietaryship of Capt T Dannrcuther Tins Com¬ 
mittee has orgamsed a widespread system of 
district recorders, has issued a list of insects about 
which information is specially needed, and has 
sent out some thousands of standard record cards 
to voluntary observers in all parts of the country 
The results have so far surpassed expectations, 
and have thrown new light on the movements of 
certain butterflies, particularly the Common Whites 
and Rod Admiral Now also the Committee has 
obtained, by permission of the Trinity Brethren, tho 
co-operation of a numlxT of keepers of light-ships 
and light-houses round tho coast, and the records 
they aro sending m are addmg to our knowledge 
of many previously known migrants, and suggest¬ 
ing new and unexpected insects that will require 
watching in the future 

The study of insect migration in Great Britain is 
now better organised than it has ever been before, 
and far more completely than anywhere else m the 
world; but many additional helpers are needed, and 
years of work and oo-operation from the Continent 
will be necessary before a definite answer can be 
given to any of the outstanding problems 
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Institution of Electrical Engineers’ Library of Sound Films 


npHE Institution of Electrical Engineers is 
A collootmg a library of Bound films made by 
eminent electricians and electrical engineers It, 
is hoped that they will be of interest not only 
to subsequent generations hut also to many local 
centres of the Institution overseas Sound films 
have already been takon of Sir J J Thomson, 
Sir Ambrose Fleming, Mr W M Mordey and 
others After lieing introduced by the president 
of the Institution, the speaker makes a shoit 
address giving a review of the progress made in 
electrical science or engineering from his earliest 
days and sometimes trying to foretell the trend 
of development in the future We have pleasure 
m printing below the address given by Sir Olivet 
Lodge for thiH library 


I have lived from the very beginning of the 
(leetneal age that is now upon us When 1 was 
young there was no such thing as a dynamo If 
we wanted a current of any magnitude, say foi 
instance to supply ail electric arc, we had in those 
days to mess about with a Grove’s battery, <(in¬ 
sisting of 7,me, platinum and acids, and it was a 
tiouhlesome business I remember that the name 
‘dynamo’ was invented by Lord Kelvin in ft pa pi r 
before Section A of the British Association, when 
I was a secretary to that body 

I remember seeing tho original Pacemotti 
machine, which soon developed into the Gramme 
armature, and then ingeniously the Siemens 
firm introduced a doublo-winding and made the 
modern Siemens armature , there had been an 
old Siemens armature, with an iron rail wound 
longitudinally, which was shown at the 18(12 
Exhibition producing strong currents, and exciting 
much interest It was no easy matter to get a 
really strong current in those days covered 
wire was almost a novelty, while to make con¬ 
nexion between different things there was no 
notion of plugging in two terminals , we had to 
screw up each wire with a binding screw , a pair 
of binding sorews were the only terminals 
I remember tho first electric lamp shown to 
the Telegraph Engineers by Mr (later Sir Joseph) 
Swann, which he said would serve well for a 
reading-lamp, and not require any matohes for 
its lighting up And a littlo later I remember 
Colonel Crompton oommg for one of the con¬ 
versaziones at University College, London, and 
bringing a number of such lamps, which he 
arranged in the entranoe hall, festooning them as 
an exhibition He came himself and superintended 
the erection with extraordinary energy, taking 


possession of Carey Foster’s laboratory, and having 
it all rigged up m time 

I remember too the first visit of Graham Bell 
and his demonstration of the telephone at South 
Kensington, yvlicn lie lectured to tho Physical 
Society in a most boautitully articulate manner, 
pronouncing everything completely and accurately 
Ho was just the light type of man to make a 
motal disc speak 

Then Hertz made a great advaino, he dn- 
covered how to produce and detect waves m 
space , thus bringing the ether into pnutical use, 
harnessing it, for tho transmission of intelligence, 
in a wav which has subsequently been elaborated 
by a number of people 

Now, this present century, which has made 
many undoubted discoveries m physics, seeks to 
discredit and deny the ether of space, and I 
want to conclude this talk by a few words up¬ 
holding its reality Tt, is the ether which convoys 
waves in the fraction of a second to the anti|>odes, 
it is that which brings us information from the 
stars and the most distant nebulae, whn h otherwise 
we should be without The ether is the sent of all 
iiuliation energy and indeed of all othei energy, 
whether it, be m the term of light or other waves 
I remember when tho nature of light was not 
known Olerk Maxwell’s great paper dated from 
the year 18f>4 or maybe when I was jtiHt, 
leaving school and was not awake to its 
magnificence I did not know of it till the 
’seventies , but, in 1873 Ins great book on olectncitv 
appeared, and that year 1 attended my first 
meeting of tho British Association, at Bradford, 
and heard it spoken of This was a book worthy 
to bo mentioned in the same breath as tho 
“Pnncipia” 

Newton and Maxwell are among the glories of tho 
human race and they did for the ether something 
magnificent which has not been surpassed by any 
work of man The ether is tho vehicle of gravitat ion 
and of light Its theory is not complete even yet, 
Wo are still groping atter their great and unfinished 
discoveries Einstein has shown hr something 
moro about gravitation, and has done away with 
action at a distance , and Planck has discovered 
the law regulating tho interaction of ether and 
matter, so that radiation is only produced and 
destroyed in discontinuous quanta. But inter¬ 
ference shows that radiation and the ether are 
continuous in freo space, and that quanta only 
make themselves evident at the beginning and 
end of radiation—at tho generation and absorption 
of light—when the ether is associated with the 
discontinuous thing that we call matter. 
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I have here indicated what will bo the work 
of the twentieth century , to complete the theory 
of the ether and to show how all things lead to 
an intelligible and concrete reality, very different 
from the abstractions and confusions under which 
we now, for the time, labour Yet the present 
is a phase through which we had to go it is 
an intermediate eta in physics, thiougli which 
yve are guided by gnat men, Eddington and 
.Jeans and Dime, men who art' contributing a 
great deal to physics and astronomy, work 
which we could not do without, and which forms 
a necessary avenue to the clear open spate 
I ley ond 
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Before the end of the twentieth century, as I 
think, or at any rate' in the twenty-first, the ether 
will bo recognised as the one means of communica¬ 
tion between the atoms, and the whole of physics 
will become once more luminous and clear, con¬ 
stituting a glorious epoch for our descendants 
The ether will come into its own again, not only 
for practical purposes as the scat of all potential 
eneigy, but with a clear understanding of it as 
the one substance that holds the universe together, 
in which all matter is emliecldod, without which 
even locomotion cannot bo properly understood, 
and which constitutes the physical vehicle for 
life* and mind Oliver Lodge 


NATURE 


Scientific Centenaries in 1935 

By Kno (’apt Edgar 0 Smith, obk, rn 


G LANCING hack once again over the history 
of science rluung the* last few centuries 
with the object of ree ailing those men of science 
whose centenaries ocun during the coming year, 
it is hut natural to turn to the early molds of 
the Royal Society 

In these, over and oyer again, is found the name 
of Robert Hooke, who was horn on July 18, 1035, 
throe hundred years ago A scholar of West¬ 
minster School and a graduate of Christ Church, 
Oxford, he lieuame the fricmd of Willis, Boyle, 
Wilkins, Seth Ward and others On Noycmher 12, 
16(12, ho was appointed curator of exjieriinonts to 
the Royal Society and cm June 3, 1663, was 
elected a fellow of the Society Two years later 
he was made professor of geometry in Gresham 
College, and it was m his apartments in Gresham’s 
old mansion in the City of London that he passed 
the greater part of his life A long list of papers 
and experiments testify to his ingenuity and 
versatility, and no doubt m chic course tribute 
yvill Ixi paid to his memory “As to his Person,’’ 
saul Benjamin Martin in his “Biograpbia Philo- 
sophica”, “ho made hut a mean Appearance, being 
very small and somewhat crooked , hut he had 
an active, penetrating, indefatigable Genius, 
sparing no Pains in Quest of the Truth in Relation 
to whatever came under his Consideration ” 

Hooke died on March 3, 1703 and was buried m 
St Helen’s Church, Bishopgate , a church which 
probably has more associations with the Royal 
Socioty than any other 

Two contemporaries ot Hooke’s abroad wore 
Johann Becher (1636-1082) and Cliristoph Sturm 
(1635-1703) Bechcr was one of the first chemists 
to cast off the mystical language of the alchemists, 
and in his writings can be found the germ of the 
phlogiston theory He wrote much, travelled 
widely, and only a short time before his death 


came to England to visit the Cornish mines 
Sturm, who was also a German, was professor of 
physical science in the University of Altdorf, and 
is remembeied as an advocate ot the teaching of 
science in schools In their day, Germany was 
slowly recovering from the inconceivable miseries 
of the Thirty Years War, during which, it is said, 
the population fell from 20,000,000 to 4,000,000 
It was m 1635 in the midst of that war that 
Wilhelm Scluckard (1592-1635) and Johann Faul- 
liaher (1580-1635) died The latter was an able 
mathematician who was acquainted with Descartes, 
while the former was known to Kepler and to 
Gassendi It waR to Gassendi that Sehiokard sent 
his observations of the transit of Mercury of 1633 
The work of these scientific worthies belongH 
almost entirely to the seventeenth century, a 
period during which, says Cajon, the progress of 
physios was truly extraordinary During the 
eighteenth century, ho says, physics proper was 
cultivated by men of more limited powers than 
those of Galileo, Huygens and Newton For all 
that, howover, there was great activity in vanous 
branches of science, especially in mathematics and 
astronomy, and in England practical astronomy 
made wonderful advances. 

To these advances a succession of clever me¬ 
chanicians contributed, and of all the British men 
of soience born two hundred years ago none has 
a more interesting record than Jesse Ramsden 
(1735-1800), who from a clothworkers’ apprentice 
at Halifax rose to be the leading instrument 
maker in London "Esteemed by the great, 
cherished by his friends and loved by his servants 
and workmen”, Ramsden was called by Delambre 
“le plus grand de tous les artistes”. From Rams- 
den’s shop in Piocadilly came some of the finest 
telesoopes and theodolites He was elected a 
fellow of the Royal Society in 1786 and nine years 
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later was awarded the Oopley Modal for his 
“Various Inventions and Improvements in Philo¬ 
sophical Instruments” Another instrument maker 
of note was John Coventry of Southwark, who was 
born m the same year as Ramsden but outlived 
him by twelve years 

The year 1735 also saw the birth of Gregorio 
Fontana (1735-1803), for many years a professoi 
of mathematics at Pavia and Milan , of Charles 
Auguste Vandermonde (1735-1706) the French 
mathematician and chemist who had much to do 
with founding the Conservatoire des Arts et 
Metiers , of Hugh Williamson (1735-1810) of 
Philadelphia, who was one of the observers of the 
transit of Venus of 1769, and also of the chemists 
Keir and Bergman ri 

James Keir (1735-1820) Itegan life in the iirmv, 
but in 1768 settled at West Bromwich and devoted 
himself to chemistry, geology, glass-making and 
the writing and translation of scientific works 
He was a friend of Erasmus Darwin, Watt, 
Boulton and Priestley, joined in the monthly 
meetings of the Lunar Society, and from 1785 
onwards was a fellow of the Royal Society Toliern 
Olof Bcrgmann (1735 1784) was for a long tune 
professor of chemistry at Uppsala “He was,” 
said Senier, “the first to jierform chemical analvsis 
systematically and laid the foundation of that 
art ” At his death the Academy of Silences of 
Stockholm had a medal struck to commemorate 
his work 

Bringing the survey a century nearer to our 
own time, to the year 1835, there is a considerable 
list of deaths and a longer list of births to be 
recognised This part of the survey may well 
begin with Edward Troughton (1753-1835) who, 
like Ramsden, came from tho north to athievu 
distinction as a London instrument maker He 
also was a follow of the Royal Society and a 
Copley medallist, His shop was in Fleet Street, 
and astronomical instruments of his making went 
to Greenwich, Paris, the Cape, Cracow, Brussels 
and elsewhere Airy described Troughton’s mode 
of graduating arcs of ciroles as “tho greatest 
improvement ever made in the art of instrument 
making” 

Astronomy is also represented by Dr John 
Brinkley (1763-1835) sometime Bishop of Gloyne 
Born in Suffolk, ho was senior wrangler in 1788 
and four years later became Andrews professor 
of astronomy in Trinity College, Dublin. He also 
became the director of Dunsink Observatory and 
was the first Royal Astronomer of Ireland 

Another Copley medal hut who died in 1835 was 
Gapt Henry Kater, one of the earliest workers 
on the trigonometrical survey of India Ill-health 
brought him back to England and after further 
service in the Army, in 1814 he was placed 


on half-pay, from which tune he devoted himself 
to science Ho was well known for his accurate 
pendulum experiments and his study of standard 
weights and measures, and, had his lifo been pro¬ 
longed, his services would undoubtedly have been 
used m connexion with tho replacement of the 
British standards destroyed in the burning of the 
Houses of Parliament in October 1834 

Physics is also represented by Leopoldo Nobih 
(1784—1835) of Florence, who invented tho thermo- 
pilo afterwards used with great skill by .1 T) 
ForbeH and Mellon) 

To this record of men of science who passed 
away a century ago may lx- added tho Irish 
geologist, John MaeC'uUoeh (1773-1835), who 
abandoned medicine for tho study of the rocks 
and became geologist to tho Trigonometrical 
Survey , Gilbert Thomas Burnett (1800-1835), tho 
short-lived professor of botany in King’s College, 
ljondon , the great French surgeon Baron Guill¬ 
aume Pupuytren (1777 1835), who from the 
humblest ianks raised himself to the position 
of tho foremost surgeon in Europe, but, falling 
sick, refused to permit an ojieration upon himself, 
preferring as he said rather to die at tho hand of 
God than of man, Thomas Charles Auguste 
Ballery (1754-1835), a French pioneer of steam 
navigation and screw propulsion, and lastly Sir 
Edward Banks (1769-1835), who with his partner, 
William John Jolliflc (1774-1835), built Waterloo, 
Southwark and London Bridges, and waB the 
principal contractor of his day 

As the frontiers of seioneo are extended, and 
its territories enlarged, so docs tho number of 
explorers ever increase Of those who have made 
notable contribution to science and have passed 
away in recent times, the columns of Nature, 
since its foundation in I860, contain biographical 
sketches of many hundreds, and by the aid of 
these it is possible to recall briefly some of the 
outstanding men of genius ami talent who were 
born a century ago Foremost among these, 
perhaps, must be placed the distinguished American 
astronomer, Simon Nt woomb, who was bom on 
March 12, 18145, and died on July 11, 1909 
Loewy, writing m Nature of May 4, 1899, said . 
“Newcomb must be considered without contra¬ 
diction as one of the most celebrated astronomers 
of our time, both on account of the immensity of 
his work and the unity of view which marks 
the choice of the subjects treated by him”. 

Two days after Newcomb was born m Nova 
Scotia, Giovanni Virginio Sohiaparelli, the Italian 
astronomer, was born m Piedmont Schiaparelli 
died just a year after Newcomb, on July 4, 1910. 
The English astronomer, Sir William Huggins, 
had only recently passed away and on July 5, 
1910, the Times wrote, “As Huggins stood at the 



14 


NATURE 


head of English-speaking astronomers, so Sohia- 
parelh stood at the head of tho astronomers on 
the Continent” 

Another astronomer who was born a century 
ago was Friedrich August Theodor Wmnecke 
(1835-1807), whom Sir David Gill calk'd ‘‘the 
greatest teacher of practical astronomy since tho 
days of Bessel”, and another, Jean Charles 
Rudolphe Radau (1835-1911), who though German 
by birth spent most of lus life in France and at 
the time of hiH death was a member ol the Paris 
Academy of Sciences and the Bureau des Longitudes 

Chemical science of the nineteenth century is 
lepresented by Adolph von Baeyer (1835-1917), 
August Dupre (1835-1907), Rudolph Fittig (1835- 
1910) and .Johann Wislu onus (1835-1902) All 
were of German birth, but Dupre became a 
naturalised Englishman and as such held im¬ 
portant Government posts Fittig, von Baever 
and Wishcenus all received tho Davy Mesial of 
tho Royal Society One of Fittig’s earliest, 
appointments was to the University of Tubingen, 
and it was in 1871 that Bn William Ramsay, 
then a youth of nineteen wrote homo “1 go 
regularly to Fittig’s lecture at 8 He lectures 
very distinctly and clearly It is really very 
Ixiautiful to see the way the organic compounds 
are arranged” Of the career of Wishcenus, and 
of tho charm of his chat acter, much is contained 
in tho memorial lecturo delivered in 1905 to the 
Chemical Society by W II Perkin, Jr 

Tho progress of science is furthered by many 
means, and this is illustrated by comparing the 
careers of the three physicists Joseph Stefan of 
Austria, Elisha Gray of the United States and 
George Carey Foster of University College, London, 
who wore all born m 1835 Stefan by his researches 
furthered our knowledge of liquids and gases, light 
and sound and electricity, and his name is now 
recalled by the Stefan-Boltzmann law of radiation 
Gray was a practical electrician with more than 
sixty patents to Ins credit, and though originally 
a professor he was afterwards connected with 
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manufactunng It will be remembered that on 
February 14, 1878, he lodged a caveat for a 
telephone with the American Patent Office only 
a few hours after Alexander Graham Bell had visited 
tho office on a similar errand Carey Foster, on 
the other hand, although a contributor to scientific 
literature, was known for tho part ho played in 
furthering the best interests of University College, 
in supporting the claims of women to university 
privileges and in extending the use of physical 
laboratories m tho teaching of science 

It need searcely lie said that this list of mon 
of science born in 1835 who were devoted to 
physical subjects could be made longer, but it is 
perhaps unnecessary to do so Finally, thoreforo, 
attention is directed to the names of one or two 
distinguished naturalists whose centenaries occur 
this year Of these, Alexander Agassiz (1835- 
1910), the son of Louis Agassiz, was for a time 
superintendent of tho well-known Calumet and 
Hecla Copper Mines, Lake Superior , but was 
best known for his work as a zoologist and oceano¬ 
grapher Bom at Neuch&tcl, Switzerland, he 
accompanied lus father to the United States in 
1848, and there ho passed the remainder of his 
lifo, holding important positions and taking part 
in many scientific expeditions Another naturalist 
connected with North America was Joseph 
Frederick Whiteaves (1835-1909), who was born 
at Oxford and worked there under John Phillips. 
A visit to Canada in 1861, however, led to his 
studying tho geology of Quebec, and ho became 
paleontologist, zoologist and assistant director of 
the Goological Survey of Canada In 1907 ho 
was awarded the Lyell Modal of the Geological 
Society of London Of Sir Archibald Goikie (1835— 
1924) it is but necessary to recall that he was in 
turn diroctor of tho Goological Survey of Scotland, 
Murchison professor of geology and mineralogy 
in tho University of Edinburgh and director of 
the Geologioal Survey of the United Kingdom 
He was bom on December 28, 1835 and died on 
Novoraber 10, 1924 
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Fhov B H Buxton 
ERTRAM HENRY BUXTON was the eldest son 
of Mr Charles Buxton, M P ,ol Fox Warren, Uob- 
ham,Surrey Howanbonun 1K52 ami was educated at 
Eton He entered the business w ith whieh his family 
was associated, but did not hnd it congenial pre¬ 
ferring travel, he was a frequent visitor to the United 
States , on one of his visits, medicine attracted him 
Having voluntarily undertaken duty on board a 
passenger vessel in quarantine because of cholera, he 
followed up his observations through the Health 
Officer of tho Port of New York, who introduced 


Buxton to bacteriology At Cornell he studied in 
the Fo&t Graduate Laboratory and rapidly becomo 
proficient His keen nmid quickly appreciated 
medicinal science. The University gave hun a doctor’s 
degree, and finally ho occupied the chair of bacterio¬ 
logy 

Buxton’s work was outstanding, his technique 
brilliant, no dotail was too small for his scrutiny or 
attention He was among the first to recognise tho 
differing strains of typhoid bacillus in culture; ho 
made notable contributions to the study of erysipelas 
and typhoid fever, and at the Memorial Cancer 
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Hospital developed Dr Coley’s vaocmo of eryaipolas 
for the treatment of inoperable Barooma He made 
tmo histological preparations and develojiod a remark¬ 
able skill in microscopic pathology and photoinu ro 
grapliy Ho pursued thoso morphological studios 
until his voluntary retirement in 1912 

Returning to Surrey, Buxton lived at the Manor 
House, West Byfleet, at the foot of the lull on which 
is situated his parental homo From 1922 ho workod 
as a guest m the laboratory of tho Royal Horti¬ 
cultural Society With tho late Dr F V Darlnshire 
lie studied tho effect of varying hydrogon ion con¬ 
centrations on the colour pigments of plants It was 
always a great pleasure to watch Buxton at work - 
so neat and precise in his methods, so keen was lus 
observation of every colour change. His work with 
Darbishue was reported m the Royal Horticultural 
Soi icty’s Journal and in the Journal of Gnu tics 
Buxton was also kooidy interested m genetics and 
ho raised a cross between Digitalis purpurea, the 
purple ioxglovo, and Digitalis ambigua As the result 
of doubling of the chromosome complement, this 
hybud became feitile and has now been rocogiusisl 
as a now species, D rnertoneims Ho collaborat'd 
with th(> cytologists at Merton m those investigations, 
paiticularly with Dr C D Darlington and the late 
Dr Newton Other genetical work concerned tho 
Wisley blue primrose and Primula ncanhs 

Buxton koenly felt the loss of his colloaguo Daibi- 
shiro, who died in 1932, and Ins visits to the labora 
tory became more infrequent. A year or so ago he 


visited Devonshire and decided to livo thorn He 
survived lus brother Earl Buxton, who was a year 
younger, by two months Like him, he was also 
keenly interested m birds, and on lus walks over the 
Surrey commons and m the woods he derived much 
pleasure from observing tho pheasants and tho antics 
ot jays and activities of groon woodpeckers His 
charm of manner and courtesy was shown to all, 
Ins modesty oven prevented his colleagues from 
learning much of his earlier work, but his wide and 
varus 1 research has established lus reputation in two 

continents M A H T 

We regret to announce tho following deaths • 

Prof Arthur Broick, professor of gonelu s in the 
Univorsity of Prague, known for his work on plant 
breeding, on November 8, aged fitty-two years 

Dr Otto Folin, jirofossoi of biological i hoimstry 
in tho Harvard Medical Sihool, an authority on the 
technique of urmo analysis, on October 26, aged 
sixty-seven years 

Prof R Kovesligothy, professor of cosmography 
and goophjsics in the University of Budapest, an 
authority on seismology, on October 12, agoil sovontv- 
two years 

Miss Rosalio B J Lulham, lecturer in natural 
history at tho Fiocbel Educational Institute, and 
author of “An Introduction to Zoology through 
Nature Study”, on December 28 
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New Year Honours 

The following names of scientific workers and 
others associated with seiontilic interests appeal in 
tho Now Year Honours List Baronet Sir Holburt 
Waring, piesidont of tho Royal Oollogo of Surged ih 
0 V B Sir Josiah Stamp. K C M Q Liout -Gen 
Sir William Furse, director of tho Imperial Institute , 
Dr A 0 D Rivett, deputy chairman anti chief 
executive officer of the Council of Scientific and 
Industrial Reseanh, Commonwealth of Australia 
Knights Dr C V Boys, for services to physics, 
Prof W Langdon-Brown, regiuB profossor of phasic. 
University of Cambridge , Dr E Dollor, print ipal 
of the University of London , Dr. Cyril Fox, director 
of the National Museum of Wales , Dr J B Orr, 
director of the Rowett Institute for Research in 
Animal Nutrition, Aberdeen , Prof K B Poulton, 
honorary life president of tho Royal Entomological 
Society of London, and emeritus professor of zoology 
in the University of Oxford ; Dr J D. Sutherland, 
latoly assistant forestry commissioner for Scotland, 
member of tho Forestry Commission. C.B Col 
H. St J L Wmtorbotham, Director-General of 
Ordnance Survey, Ministry of Agriculture and 
Fisheries. C.M.G,: Lieut -Col. C L. Carbutt, Chief 
Native Commissioner, Southern Rhodesia, Prof. 
F. L. Engledow, professor of agriculture, University 
of Cambridge, and member of the Colonial Advisory 


Council of Agriculture and Animal Health , Lieut • 
Col S P James, medical officer and advisor oil 
tropical diseases. Ministry of Health, and member 
of tho Colonial Advisory Medical Committee C I E 
Rai Bahadur Daja Ram Sahm, Director-Genoral of 
Archaiology in India C B K . Dr. K J Allen, 
socretary of the Mu me Biological Association of the 
United Kingdom and dim tor of the Plymouth 
Laboratory; Mr C C Hawkins, lately suporin 
toudont of tho Department of l\v hnology. City and 
Guilds of London Institute, Di J S Plaskett, 
director of tho Astrophysical Observatory, Dominion 
of Canada OBE Mr G W Austin, principal 
scientific officer, R N Torpistn Factory, Greenock , 
Mr R W Harris, secretary of tho London School 
of Hygiene and Tropical Medicine M B E Dr 
Alice E. Wilson, assistant invertebrate paleonto¬ 
logist, Department of Mines, Dominion of 
Canada 

Heavy Water m Chemistry 

The lecture by Prof Polanyi which is published 
as a Supplement to this issue of Nature directs 
attention to some of the applications which may be 
made of heavy water in elucidating the mechanism 
of chemioal reactions Tho heavy water may bo 
either the variety containing heavy hydrogen in place 
of ordinary hydrogen, or that containing heavy 
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oxygen in place of ordinary oxygen, and the distribu¬ 
tion of the honvy atoms among the products of 
reactions will indicate the part playod by water in 
them The striking difference m chemical properties 
between heavy hydrogen and ordinary hydrogen is 
duo very largely to the differences in zero-point 
energy, which Prof Polanyi calls permanent energy, 
the existence of which is predicted by the now 
quantum theory It is possible to calculate tins 
energy, and the results of the calculations may bo 
checked by measurements of equilibria in which the 
two sorts of hydrogen participate Those expon- 
ments are in agreement with the theory Exchange 
of heavy hydrogon from heavy water may occur with 
other compounds, such ns benzene, and the mochati- 
lsm of hydrogenation in ordinary reactions can also 
bo followed m such experiments The use of nitrogen 
and carbon isotopes is likely to provo unportant in 
the future 

Future of the Sulphur Industry 
A PAPBii by M P Applcbey, published in Chemistry 
and Industry of December 28, on recent dc\ olupments 
in the chemistry oi sulphur, foieshndows important 
advances and perhaps far reaching changes m those 
industries which am concerned with sulphur and its 
oxide Researches extending over some years in 
the laboratories of Imperial Chemical Industries, Ltd . 
at Hillingham have solved the problem of coneon- 
trating sulphur dioxide from metallurgical gases 
containing from tliree to sovon j>er cent, by tho 
ingenious method of using a sulphite bisulphite 
system which can bo regulate* 1 to have a moderately 
high pH in the cold and a much lower one when hot 
by the addition of a substance such as aluminium 
chloride, the hydrolysis of which is much inereasod 
by nse of temperature It has been further dis¬ 
covered how to reduce the practically pure sulphur 
dioxide so obtained by coke 


January 5, 1935 

practicable, and lastly, the process reopens in a much 
more favourable manner the jierenmal question of 
the possibility of recovering the sulphur from coal. 
The discoveries outlined are probably the most 
important which have been made in tlie heavy 
chemical industries for some considerable time. 

The Christmas Day Empire Broadcast 
For tho third year in succession, the British broad¬ 
casting programmes on Christmas Day included a 
special hour during which greetings were exchanged 
with various parts of the world This year the 
major portion of the programme camo from the 
oountnes of the Empire , the Dominions, India and 
Southern Rhodesia each contributed one or more 
scones representing different, phases of their national 
lives Twenty-five different scenes wore presented, 
and tho programme was notable for the accuracy of 
the timing and tho rapidity with which tho \ arious 
connexions were mode m succession It was not a 
steady tour round the world as was the case on a 
former occasion , rather had it the air of a random 
selection of individuals in such places ns Australia, 
Ireland, South Africa, Canada and so on A broad 
outline of the technical arrangements by which tho 
programme was carried out was given in' the issue of 
Wortd Rwho of Docomber 21 In order that so many 
different programme sources may be blended together 
to form a homogeneous whole, rapid and silent switch¬ 
es arrangements must he provided by means of 
which each item may be faded into the next without 
a break This is made possible by the dramatic 
control panel, which was originally designed by the 
B B C to provide silent and speedy switching betwoen 
a number of studios m a production of a radio play 
It is A sunplo stop to adapt tho use of such a jianel to 
the switching of long distance telephone circuits, 
whether those be land line or radio 
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The reduction takes place very rapidly and almost 
completely at 1100°C and is exothermic It is 
oolisideifxl possible to convert economically the 
sulphur dioxide in dilute furnace gas on the largo 
scale m to sulphur, and since this can be transported 
at about a tenth of tho cost of sulphur dioxide and 
a fifth of the oost of sulphuric acid, the process may 
be expected to alter radically the economic aspect 
of sulphur dioxide disposal 

The metallurgical industries are at present forced 
to make sulphuric acid to get rid of tho sulphur 
dioxide they produce, and the disposal of this acid 
locally causes great difficulty, and limits the mzo of 
tho smelting plants AH these troubles will largely 
disappear if sulphur ib produced uistead at one 
oentro. Dr. Applebey visualises a new rationalisation 
of the metallurgical industries based on pyrites 
which will enable the sulphur, the non-ferrous 
metals and the iron to be separated at or near the 
port of arrival. With the new process, the menu- 
faoture of sulphur from anhydrite or gypsum becomos 


f or tho purpose of the Christmas Day programme, 
control of fifteen channels was required, and for this 
purpose a recently developed dramatic control panel 
was brought mto action at Broadcasting House. The 
panel is so long that it has been necessary' to provide 
a sliding seat for the producer to keep all tho controls 
within reach The collection of the individual items 
of the programme was made along circuits connecting 
Broadcasting House with the Post Office International 
Telephone Exchange at Faraday Buddings This ex¬ 
change is connected with the radio telephone trans¬ 
mitting and receiving stations at Rugby and Baldock 
respectively, which dailyhandle tho normal commercial 
radio telephone traffic with all parts of the world 
The whole programme as thus assembled at Broad¬ 
casting House was radiated through all the BBC 
transmitting stations, including three Empire short¬ 
wave stattons, while various relays were made over 
the local networks in different portions of the Empire 
P"® ^ ro ®^ cft * t P r ° v,dod simultaneously a tribute 
both to the very high standard of modem com- 
?' qUe> and t0 the alienee of the 
organisation and international co-operation which 
am so necessary for its success. ° h 
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Radio-telephone Link from Scotland to Ireland 

The experiments of the Post Office engineers with 
ultra-short wave radio-tolophony links across the 
Bristol Channel have already been mentioned m 
these columns During Docember, transmitting and 
receiving stations were installed in Scotland and 
Ireland with the view of providing in the New Year 
six radio telephone channels in the wave-length range 
4-5 metres The Times reports that shortly before 
Christmas, however, tho ordinary submarine tele 
phono cables broke down, and three of the new 
radio links were brought into operation by the postal 
authorities in order to maintain the telephone traffic 
between the two countries The positions of the 
wireless stations are at Enoch Hill, near Portpatrick, 
on the Scottish side, and Hallywater, near Belfast, on 
tho Irish side The sites were specially chosen on 
account of their height and freedom from obstruction, 
and at both places there are ample facilities for 
extension This wireless link has already dealt 
successfully with a number of telephone calls fiom 
all partH of Great Bntaui to Ireland, and the callers 
have, without knowing it, been taking part in an 
important experiment m wireless telephony An 
antenna array is used at each station to concentrate 
the radiation into a beam m tho desired direction, 
and the telephone communication may thus be 
regarded as secret for most practical purposes Tho 
development is of particular interest to Scotland, 
because of the possibility of applying tho system to 
link up many districts in the Western Isles that an* 
at present isolated so far as telephone communication 
is concerned The laying of submarine cables is very 
expensive, and it is likely that the radio link 
will provide the means of linking up many 
districts on the west coast at very much lower 
cost. 


A Radio Beacon at Southampton 

The coasts of the British Isles are already equipped 
with a number of fixed radio beacons, which fre¬ 
quently and automatically emit characteristic signals 
for the use of ships fitted with radio direction-hndors 
Such beacons are found to be of great assistance to 
marine navigation, particularly during foggy or 
stormy weather According to tho Southampton 
correspondent of the Times, an agreement has now 
been reached between Trinity House, tho Cunard 
White Star line and the Southampton Harbour 
Board, as a result of which a radio beacon will be 
installed on the Nab Tower for the benefit of ships 
using Southampton Harbour, This tripartite agree¬ 
ment provides for the sharing of the cost of installation 
and maintenance of the beacon, which, however, will 
be owned and operated by Trinity House, the 
authority to which all similar fixed beacons in Great 
Britain belong. The decision to carry out this new 
installation is particularly opportune, as the Com- 
P«gnie G4n6nle Tmnsatlantiquo has just decided 
t'hat, in future, all its westbound steamers from 
Franoe to America will call at Southampton. 


British Empire Air Mails 

Sn» Philip Sassoon, speaking in the House of 
Commons recently, outlined fresh projxisals for the 
development of Empire air communications These, 
he stated, represent His Majesty’s Government’s 
considered scheme, but are necessarily provisional 
until the other Empire Governments concerned Jiavo 
examined them There are three main features : 
an improvement on present timo schedules, an 
increase of frequency of service, and the automatic 
transfer of all first-class mail to air transport The 
new proposals envisage a time of seven days to 
Australia and four days to tho Cape, with propor¬ 
tionate times for intermediate places This will be 
made possible by progressive development of ground 
organisation to enable night flying to operate over 
the whole of the routes There will be possibly five 
services a week to India, three to Singapore and 
East Africa, and two to Australia and South Africa 
respectively It is hoped to keep the charge tho some 
os tho prosent Empiro rate of ljd by roducing the 
permissible weight to half an ounce It is suggested 
that correspondence covering eight sides of a special 
light paper can bo sent within that limit The new 
services will cater for passengers as well as mail 
The completion of tho negotiations, provision of the 
nocossary fleet, ground organisation, etc , will take 
at least two years, and tho Postmaster-General has 
stated that there is little possibility of the intro¬ 
duction of tho new postal rate before 1937 

150th Anniversary of The Times 

On January 1, 1785, The Daily Universal Register 
began publication as a modest nows sheet at the 
price of 2Jd The journal was intended, in tho first 
place, as much to advertise the Logographic Press, 
set up by John Walter noor Printing House Court or 
Yard, Blackfnars, os to function as a newspaper 
The title of the papier soon becamo The Times, which 
now celebrates its one hundred and fiftieth anni¬ 
versary by the publication of a supplement of thirty 
pages, m which the history and activities of the 
paper are surveyed During tho post, century and a 
half, both the technique of printing and the art of 
news gathering and presentation have been revo¬ 
lutionised, largely through the progress of scientific 
developments The Times was printed at first on 
hand-presses, which turned out about 250 copies an 
hour. On November 29, 1814, the steam printing 
machine developed by Friedrich Koenig (1774-1833), 
was used, which immediately increased the output to 
more than a thousand copies an hour Since then 
progress has been rapid and sp»eeds of 40,000 copies 
an hour are now m use. On the side of news gathering, 
progress has been even more spectacular. In the early 
day#, foreign news came mostly from foreign journals. 
Nowadays, all the channels for rapid communication 
opened up by science are utilised to the utmost. 
Correspondents are appointed in the principal oitip* 
throughout the world or sent specially to places of 
interest, from which the latest news and reports are 
transmitted, by telegraph and radio, in word and 
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picture By demonstrating the practical utility of 
modem methods of rapid conveyance of news and 
equally by recording scientific developments wherever 
they occur, The Times has played a noteworthy part 
m the rapid progress of the past century 

Rural Conditions in Roman Bntain 

A notablk addition to our knowledge of (ho 
conditions of farm life in Roman Britain is made by 
the account of an exiavation of farm buildings in 
Carnarvonshire earned out by Mr B H St J 
O’Neil on behalf of the Office of Works, which is 
desenbod in the Times of December 29 The site is 
on Caerau farm, north of Pant (lias station, in an 
area which has already afforded evidence of similar 
cultivation sites, evidently parts of a rural group or 
oornmunity centring on the Homan foit of Sogontiiim, 
at Carnarvon, and in which the ancient field system 
of terrace cultivation can still bo readily discerned 
Of a succession of four anc mnt farms along the hill¬ 
side, facing the west, ono is practically intact Within 
what is described as an oxcellont system of anciont 
holds, rising one above another, are two separate 
courtyard houses, of which the first is an ova) about 
100 ft long, bounded by a stone-faced wall of earth 
or turf It was approached by a cobbled road 8 ft 
wide, which passed through an opening in the wall 
into tho courtyard On this yard two rooms now 
open, but originally there were four These rooms 
are circular, the larger having a diameter of 26 ft 
Their structure is interesting The walls are now 
4 ft high and may never have been higher Tho roof 
was supported by six posts, tor which the holes 
remain, mid-way between the wall and the centre of 
the building, whore there may also have been a post 
The room was provided with a stone bench on the 
west side, drains and a trench which may have been 
a slot to receive a woodon partition, dividing the 
room into two The smaller hut, which also had a 
system of drains and gulloys, apparently was used 
for industrial purposes , the find of a crucible and 
two hearths suggests tho reduction of metals The 
second house on the edge of tho field system has a 
polygonal boundary wall with a well-dofined entrance 
and at loast five rooms around the courtyard One 
room appears to hav e had a ridge roof The numerous 
pottery fragments are typical Romano-British of the 
second and tlurd centuries a d 

The Vertebrate Evolutionary Tree 

Fob long we have accepted as well-established and 
equivalent the five classes of vertebrato animals, but 
recent zoological research, particularly on the 
palajontological side, has modified many old con¬ 
ceptions of rolationslup and suggests that there may 
be neod for readjustment in tho major groups An 
attempt at a new classification which will give due 
weight to recent discoveries has been made by G. 
SAve-Soderbergh (Arlav. eooioyv, 20, No 17 , 1934). 
Its main suggestions are that the present olass Pisoee 
is a medley of two of the three main Btocks of Gnatho- 
s tomes and parts of a tliuxl one. This third stock 
(Choaaata) gave rise to the higher vertebrates, but 
probably by two routes, the ancestors of the Dipnoi 


leading to tho Urodela, of the Crossopterygn to the 
Anura by a devious route. The Amphibia also must 
be looked upon as a mixed assemblage, which inoludes 
the two stocks just mentioned, but also an offshoot 
of the reptilian Reptiliomorpha, tho Anthracosauria. 
Finally, birds and mammals belong to a riohly 
branching part of tho vertebrate phylogenetic tree, 
most of tlio branches being grouped as reptiles, 
whilo two equivalent branches are given unequal 
status as the independent classes Aves and Mammalia 
The author regards it as absurd that equal systematic 
value should be given to these classes us to tho 
fundamental group Pisces composed of two entire 
stooks of Gnathostome vertebrates, and half of tho 
third stock The writer’s first reaction to this interest¬ 
ing and revolutionary view of vertebrate pliylogeny, 
in which birds and mammals are groupod with 
reptiles and Anthracosauria as equal divisions of the 
Reptiliomorpha, is tho thought that systematic 
classification is not entirely a matter of equivalents, 
and that oven when phylogony is known, weight 
must be given to outstanding novelties in evolution 
which have ongmatod decisivo luios of development 
Tlius the ‘invention’ of warm-bloododness, which by- 
adding to tho adaptability of vertebrates has enabled 
them to conquer land surfaces far beyond the reptilian 
range, scorns worthy, m association with the structures 
which made it possible, of a distinctive classifioatory 
label 

Starlings in London 

Fok some years, enormous numbers of starlings 
have taken to roosting on tho ledges of buildings in 
central London, where they spend tho winter nights 
in safety on such buildings as the National Gallery-, 
Somerset House, St Paul’s and Covent Garden In 
Edinburgh, similar hordes frequent the roof ledges 
of the General Post Office and other buildings in the 
neighbourhood Tho winter population of starlings 
m large towns must be unbelievably largo, yet it 
appears still to be increasing In the report for 1933 
of the Committee on Bird Sanctuaries in Royal Parks 
(England), C S. Bayne states that in 1933 (for the 
first tune) starlings roosted on Duck Island in St 
James’s Park without an interval In the first week 
of May, when winter roosts are usually deserted, he 
counted there eight thousand of them , but tho 
numbers were greatest in autumn before the usual 
contingents moved in November to take up their 
winter quarters in Trafalgar Square It is a matter 
of some interest to know whence come the starlings 
that flock to London at night, and R. W. Hale has 
discovered ona of the sources He has watched the 
birds feeding on and near Hendon Sewage Farm, and 
has seen them leave there in flocks about two hours 
before sunset. The flight of tho flocks he has tapped 
at Cricklewood Lane, Finchley Road Station, Lord’s 
and Baker Street Station, A line drawn through these 
points and extended passes through Trafalgar Square, 
so the slightest deviation from this would bring them 
ovor St. JamesVPark, and some of the largest flocks 
which settle in St. James’s Park come from that 
quarter. 


(Continusd on p. 27 ) 
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Heavy Water 
By Prof M Polanyi, 
Conflicting Definitions of Isotopy 
NE gram is the weight of ono cubic centimetre 
of water at 4° C One cubic centimetre of 
heavy water weighs about 10 per cent more, that 
is, I 1 grams. The molecule of heavy water is 
composed of hydrogen and oxygen, m the same 
proportion as that of ordinary water , two hydro¬ 
gen atoms being united with one oxygen atom 
Nor is there anything unusual about the oxygen 
atom m this heavy water molecule But the hydro- 
gon is different from ordinary hydrogen Its 
atomic weight is 2 instead of 1, and to this new 
sort of hydrogen all the heaviness of heavy water 
is due 

It is this heavy hydrogen, discovered by Prof 
H C. Urey m New York, which interests chemists 
in hoavy water At first sight, this interest may 
well seem unjustified Hoavy hydrogen is not a 
representative of a new class of substances It 
is to be considered as an isotope of hydrogen, 
which is accompanied by it in the same way as 
almost every element is acoompamod by one or 
more of its isotopes Lead, for example, which is 
mainly constituted of atoms weighing 208 units, 
contains in addition atoms of weights 203, 204, 
206, 206, 207, 209 and 210 In chlorine there is, 
beside the main part consisting of atoms of weight 
36, another kind of atom weighing 37 which forms 
as much as one third of the element 

The discovery by Soddy, more than twenty 
years ago, of the existence of isotopes, and the 
disclosure by Aston, with his mass-spectrograph, 
of the isotopic composition of the elements, were 
great discoveries But m the years that have 
followed, new isotopes have ceased to arouse 
general interest, and even when, more recently, 
the three basic elements of organic chemistry and 
of living matter, carbon, oxygen and nitrogen, 
were found to contain a fait amount of heavier 
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isotopes, namely, a carbon of weight 13 beside 
that of weight 12, nitrogen of weight 16 beside 
that of weight 14, oxygen of weight 18 beside that 
of weight 16, these discoveries did not arouse much 
interest among chemists Indeed, many excellent 
chemists of my acquaintance have taken no notice 
of these new isotopes 

Why, then, is the new isotope of hydrogen 
viewed so differently from other isotopes that some 
chemists consider its discovery to be possibly the 
greatest advance in chemistry made in this 
century 1 The answer is, because it does not 
behave as an isotope at all So much so, that 
Prof Soddy, the discoverer of isotopy, has, m 
contradiction to tho general viow, actually re¬ 
pudiated its claim to be regarded as a true isotope 
Prof Soddy upholds tho original definition of 
isotopy, according to which two elomonts should 
bo called isotopes if they cannot be separated from 
one another by any ohemical moans By this 
standard, the two different hydrogens should 
cortainly not bo considered as isotopes Heavy 
hydrogen is easily separable from ordinary 
hydrogen. Water containing 95 per cent of heavy 
water is available, not as a natural product, but 
manufactured, by Imperial Chemical Industries 
Ltd in England, from ordinary water which con¬ 
tains only 1/4,000 of hoavy water. Evidently, a very 
effective separation of the heavy hydrogen from 
the ordinary one has been earned out in this case. 
Also there is no doubt that the prooess used for 
the separation is a chemical one 

The preparation consists in a prooesB of electro¬ 
lysis The first indications of the separability of the 
two hydrogens by electrolysis was discovered by 
the late Dr. E. W Washburn and Prof Urey, who 
found that when water is decomposed by electro¬ 
lysis, the undeoomposed residue has a somewhat 
greater density than ordinary water. The purifica¬ 
tion of heavy water on this basis is due to Prof. 
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G N Lewis of California, who has shown that by 
decomposing very large quantities of water until 
only a small residue remains, almost pure heavy 
water is obtained 

There is plenty of other evidence for chomioal 
differences between ordinary and heavy water 
Generally, tho compounds of heavy hydrogen 
react more slowly than the corresponding 
ordinary hydrogen compounds The greatest 
difference has been described by Prof Urey in tho 
reaction between water and aluminium carbide, 
which leads to the formation of methane 
Heavy water reacts twenty times more slowly 
than ordinary water 

Why, then, if tho two hydrogens arc so different, 
do chemists generally agree to consider them as 
isotopes ? The answer is, because the two hydro¬ 
gens, although chemically different, are true 
isotopes with regard to the structure of their atoms 

The amplification of the original definition of 
isotopes implied in this opinion is the natural out¬ 
come of the theory of Rutherford and Bohr on 
atomic structure Wo can illustrate this Btruotural 
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view of isotopy by comparing the atomio models 
of the two sorts of hydrogen atoms These are 
shown m Fig 1 according to Bohr’s theory The 
two atoms are equal in every respect, apart 
from the difference m the masses of their nuclei 
Two atoms thus related to one another are con¬ 
sidered to be isotopes from the structural point 
of view 

Until the discovery of heavy hydrogen, atoms 
which have the same structure, and differ from 
one another only m the mass of the nuoleus, have 
always been found to possess identical chemical 
properties. 

It iB easy enough to show reasons why this 
should be so. The forces originating from an atom 
are doe to the electric field of the charges con¬ 
tained in it. Two atoms with identical electno 
chargee, identically distributed in space, will there¬ 


fore originate identical foroes. It is therefore to 
bo expected that such a pair of atoms should have 
equal chemical properties 

The astonishing thing is that this should not 
hold for the two sorts of hydrogen atoms, that 
these two, although giving rise to identical foroes, 
should have different chemical properties. How 
can the mere difference in nuclear mass cause such 
marked chemical differences as shown by the two 
hydrogens ? If mass differences can cause such 
disparities, why have they never beoome apparent 
m other known pairs of isotopes—why has this 
mass effect remained undisclosed up to tho 
discovery of heavy hydrogen ? 

Only when we can answer these questions fully, 
shall we be quite justified in considering heavy 
hydrogen as an isotope of ordinary hydrogen. 

Now there is a certain difference in chemical 
properties oaused by mass differences, well known 
for a long time, which wo must expeot to find 
more acoontuated between the two sorts of hydro¬ 
gen atoms than between any other pair of isotopes 
known hitherto This difference has its origin in 
the motion in which all particles around us are 
kept by the heat contained m matter The thermal 
velocity of a lighter particle is greater than that 
of a heavier one A particle moving faster will 
reach a molecule with which it might react faster 
than its slower competitor , it will therefore bo 
found to react more quickly, just as light hydrogen 
reacts more quickly than heavy hydrogen 

The chemical differences which arise from 
thermal velocities will depend on the ratio of the 
atomic masses. This ratio is certainly more 
marked in the oase of the two hydrogens than in 
any other elemont It is l - 2 for the hydrogens, 
while in the element coming next to these, namely, 
the pair of lithium atoms of mass 6 and 7, there is 
a ratio of only 1 1 12. There is thus a good privna 
facie oase for attributing the chemioal differences 
between the hydrogen isotopes to their different 
thermal velocities 

However, this explanation, although it looks so 
promising at first sight, turns out on closer exam¬ 
ination to be an incorrect one. First, calculation 
shows that the differences in thermal velocities 
are quite insufficient to aooount for the differences 
whioh have been actually found between the 
reaction velocities of the two hydrogen isotopes. 
Secondly, there are some dissimilarities to be 
described presently between the compounds of 
the two hydrogens, whioh prove that these com¬ 
pounds differ in their energy content. Consideration 
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of thermal velocities cannot account for such 
energy differences 

We must, therefore, postulate a cause apart 
from the differences in thermal velocities, for the 
explanation of the actual dissimilarities of the two 
sorts of hydrogen We shall see that this cause 
is to be found by applying to our problem one of 
the more recently discovered principles of Nature, 
namely, the uncertainty relation of Heisenberg 

Thb Law of Unckrtainty 
The uncertainty principle states that no inform¬ 
ation can be obtained about the velocity of a 
particle the position of which is known with 
absolute accuracy Ceriam information about the 
velocity can bo arrived at, if we admit a certain 
inaccuracy of position Thus, tho two inaccuracies 
remain tragically linked together in the formula 
Inaccuracy of position x inaccuracy of 
velocity — constant 

Our information on position and velocity has in 
it a compound inaccuracy which is irreducible 
From this uncertainty, however, we can denvo 
a dynamical principle latent in all matter, wluch 
acts against a foroe holding a particle, and m 
doing so modifies the effects of the foroe It will 
also appear that the effect of this dynamical 
principle depends on the mass of the particle, and 
is, therefore, different for two atoms giving rise to 
identical forces, but differing in mass We shall 
then see that this is tho true reason why tho two 
hydrogen atoms are so different 

A fictitious experiment will enable us to recognise 
the dynamical principle in question Suppose we 
attempt to defeat the uncertainty principle by 
sheer foroe. We take an atom and hold it at rest 
in some fixed position. If we succeed in doing this, 
wo would obviously overthrow the law of uncer¬ 
tainty. The position of our atom would be exactly 
known and, since we suppose it to be held at rest, 
its velooity would also be known to bo exactly 
equal to zero. 

The law of uncertainty predicts that our experi¬ 
ment will fail Any force trying to keep an atom 
in a fixed position would be defeated by a power 
given to the partiole to defend its uncertainty It 
will defend it by starting to vibrate. The tighter 
we try to hold the atom to stop this vibration, the 
more violent would the vibration become. No 
force would be strong enough to keep the partiole 
m place, motionless. 

The uncertainty law thus leads to the following 
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postulate • Any particlo restricted to a definite 
range of positions is necessarily in motion , the 
range of velocities contained in this motion will 
be the wider, the narrower the restriction of 
positions , that is 

Range of positions x range of velocities =- constant 

In Nature, atoms are restricted in their position 
when linked up to chemical compounds Such 
restrictions, we must conclude, will give nse to 
an uncertainty motion of the atoms All mole¬ 
cules will henoe contain a certain amount of un¬ 
certainty motion, and also, since this motion has 
kinetio energy attached to it, a certain amount 
of corresponding energy Wo might also postulate 
that tho more restricted the positions of the atoms 
m the molecule arc, that is, the stronger tho bonds 
that hold the atoms in position, the more violent 
will be the uncertainty motion, and hence tho 
greater will be the energy content of tho molecule, 
due to uncertainty 

Next to bond strength, atomic mass will in¬ 
fluence the uncertainty motion This influence of 
mass is contained in the constant of the uncertainty 
formula, which can bo written 

Range of positions x range of velocities <= 
universal constant 
mass 

Thus the composite uncertainty on the left hand 
side of the equation is smaller the larger the mass 
of the particle Hydrogen of mass 1 will have a 
compound uncertainty twice as large as hydrogen 
of mass 2 Under equal conditions, therefore, the 
uncertainty motion and the energy of this motion 
will bo larger for light hydrogon than for heavy 
hydrogen , in corresponding molecules oontaimng 
the two sorts of hydrogen, there will be more 
‘uncertainty energy’ present when tho molecule 
contains ordinary hydrogen than when it contains 
the heavy isotope 

Compare, for example, ordinary water with 
heavy water For ordinary water, the ‘uncertainty 
energy’ amounts to 13,097 cal , for heavy water 
it is only 9,527 cal Sinoe the uncertainty energy 
is only present m molecules, and vanishes when 
the atoms are set free, it follows that less work is 
needed to break up an ordinary water moleoule 
into free atoms than to separate tho atoms of 
heavy water This is illustrated graphically by 
Fig. 2. From suoh differences m the energy con¬ 
tents of the corresponding moleoules, all the 
differences in the chemical properties of the two 
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hydrogens arise I will show this in the remaining 
part of my leoture, but before turning to this, I 
wish to emphasise two points First, that the 
attribution of the exceptional dissimilarity of the 
two hydrogen isotopes to the exceptionally high 
ratio of their masses is not correct Suppose a 
load isotope should be discovered having double 
the mass of ordinary load Such an isotopo would 
be chemically indistinguishable from ordinary 
lead, because the ‘uncertainty’ attached to a par¬ 
ticle of the mass of a lead atom is imperceptible, 
and hence no variation of this uncertainty can 
be detected Secondly, the permanent character 
of the atomic motion, which is required to keep 
up the uncertainty of velocities, should be clearly 
realised Atoms and molecules are ordinarily kept 
in, what may seem to us, perpotual motion by 
heat But heat can be passed on to a cooler body, 
or bo lost altogether bv radiation In the distant 
future, all heat may become lost by radiation, 
and all thermal motion mav die out But beyond 

H*H*0 D+D+O 


I | indifference 
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| 000 e *^ energies between 

j Hfi and Ofi 



that the permanent energy is greater the tighter 
the bond which holds the atoms in position—that 
the permanent energy will deorease in the sequenoe 
of falling bond strength. This is well borne out by 
both curves, which show consistently a decrease in 
the sequence HF — HC1 — HBr — HI, and like¬ 
wise in the corresponding sequence DF - DC1 — 
DBr - DI 

The reduction of permanent energy which has 
been deduced from the uncertainty principle for 
the case of H being replaced by D is also dearly 
shown The D-curve lies everywhere below the 
H-curve The relative depression of the permanent 
energy is very nearly equal for all four compounds 
Consequently, the absolute value of the difference 
in permanent energies is the greater the higher 
the permanent energy of the original compound 
This relation whon connected with the above- 
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that death, the uncertainty motion will pereist for 
over No atom bound in a moleculo can ever find 
rest from this motion, nor lose the enorgy arising 
from it We might well oall this the permanent 
motion, and the energy corresponding to it the 
permanent energy of the molecule 

Permanent Energy and Chemical Properties 
of the Hydrogen Isotopes 
We have now to show in what way the 
differences in permanent energies cause the dis¬ 
similarities in the properties of the ordinary and 
the heavy hydrogen. 

The ourves in Fig 3 show the permanent energies 
of both the ordinary and the heavy hydrogen 
halides Since the bond strength of the hydrogen 
halide molecules decreases m the sequence 
— Cl -* Br — I, we might expect—remembering 
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mentioned rule governing the sequenoe of the 
permanent energies leads to the important con¬ 
clusion, illustrated by the lower part of Fig. 3, 
that the differences in the permanent energies of 
corresponding H and D compounds fall off in the 
sequenoe of decreasing bond strength. Or, putting 
it m'a more general way the contrast between 
two corresponding ordinary and heavy hydrogen 
compounds will differ from compound to com¬ 
pound and will be the more marked the firmer the 
bond by whioh the hydrogen is linked in the 
compound 

The energies in Fig. 3 are not measured data, 
but values calculated from molecular theory. A 
littlo further discussion leads us to a very sensitive 
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method of checking these theoretical results The 
diagram shows us that if we replace H by D in 
hydrogen fluonde, the energy will fall by about 
1,000 oal , that is, this amount of energy will be 
gained Similarly, if we replace HbyDm hydrogen 
iodide, we gain about 900 cal We can express 
this in the following chemical equations 

D + HF = DF + H + 1,600 cal (1) 

D + HI = DI + H + 900 cal (2) 

By subtracting equation (2) from equation (1) we 
obtain, after a slight rearrangement 
HF + DI = HI + DF f 700 cal 
Hence an interchange of H and D between 
HF and DI is a reaction in which energy is set 
free Since reactions always tend to go in tho 
direction in which they produce onorgy, we might 
expect that in a mixture of hydrogen fluoride and 
hydrogen iodide which havo between thorn a 
certain amount of heavy hydrogen, the heavy 
hydrogen will have the tendency to unite with 
fluorine rather than with iodine 
An experiment to test this conclusion could bo 
carried out in the following way A quantity of 
heavy hydrogen could bo prepared by decom¬ 
posing heavy water, for example, by electrolysis 
Wo might use one gram of water, containing 1 per 
cent of pure heavy water, and by completely 
decomposing it, produce about one litre of hydrogen 
containing 1 per cent heavy hydrogen From one 
half of this we could make, with fluorine, one litre 
of hydrogen fluonde containing 1 por cent of DF 
The other half would go to form I litre of hydrogon 
iodide containing 1 per cent DI Wo could now 
let tho two gases mix together in a two litre 
vessel, and add a traoo of water to catalyse tho 
interchange of hydrogen atoms between the two 
gases On separating the gases and estimating 
how much heavy hydrogen is contained in each 
of them, we should find that heavy hydrogen 
accumulates in the hydrogen fluonde, which will 
oontam about 1 3 per cent of D as against 0 7 
per cent of D in the hydrogen iodide. 

By carrying out the experiment at a low tem¬ 
perature, for example, — 160° (supposing that an 
efficient catalyst could be found), the distnbution 
of D would become even more unequkl, namely, 
1 8 per cent D in hydrogen fluonde as against 
0‘2 per cent D in the hydrogen iodide 

Interchange Reactions of Hydrogen Atoms 
Suoh interchanges of H and D between two 
hydrogen compounds have been the object of 


numerous studies, especially at the Universities 
of Manchester and Cambridge , in Manchester the 
work was mainly done by Dr J Honuti , the 
work in Cambndge is due to Dr A Farkas, Dr 
L Farkas and Prof E K Rideal Indeed, the 
pnncipal part played by heavy hydrogen m 
chemistry is in some way or another connected 
with such interchange processes 

Suppose that we bnng together tho two gases, 
hydrogen and hydrogen iodide, and add to these 
tho three liquids, water, benzene and ethyl alcohol, 
and suppose also that wo have appropriate cata¬ 
lysts present to bnng about the interchange of 
the hydrogen atoms between all these compounds, 
then, after separating the substances, wo shall find 
that each contains a certain part of the heavy 
hydrogen present in the mixture This character¬ 
istic quota of each compound will specify the 
relative preference which it gives to D over H 

Distribution of D between different 


Hydrogen 

hydrogen compounds 

Specific 

compound* 

quota 

Reference 

HI 

0 17 

Calculated from known 
equilibria 

H, 

0 33 

A Farkas and L Farkas 
{Tram, Far Soc , 30, 
1071, 1934) 

H.O 

1 00 

(Arbitrary unit ) 

C,H, 

0 05 

J Honuti and M Polanji 
(Nature, 134, 377 , 

1034) 

C,H,0H 
(hydroxyl 
group only) 

1 5 

C E H. Bawn (unpub¬ 
lished) 

• TIk> symbol 

H used here Includes both kind* of hydrogen 


A list of these quota figures for tho five com¬ 
pounds mentioned above is given in the accom¬ 
panying table, in which the units are, of course, 
arbitrary From what has boon said above, we 
know that these figures depend on the differences 
of permanent energy between the ordinary and 
the heavy compounds We obtain from these 
figures a rather intimate knowledge about the 
permanent energy of different compounds which 
otherwise would not be easily accessible to measure¬ 
ment 

The oapaoity of some substances to accumulate 
a comparatively high quota of the heavy hydrogen 
present in a mixture can be utilised in the following 
way. Suppose we bnng hydrogen iodide contain¬ 
ing some D into contact with aloohol, then we 
shall find on separating the two substances a 
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concentration of heavy hydrogen about ten times 
greater in the alcohol than in the hydrogen iodido 
If we carry out the process at low temperatures, 
for example, at — 80° C , the Tatio of the two con¬ 
centrations will be as high as 30 to 1 

Processes of this kind may promise to be of 
use for the manufacture of heavy hydrogen 
Ordinary hydrogen contains, as I have said, about 
1/4,000 of hoavy hydrogen To concentrate it 
from this dilution at a reasonable cost is as yet 
an unsolved problem 

Suppose we convert the hydrogen gamed by 
decomposing ordinary water into hydrogen iodide, 
and then pass this hydrogen iodide through 
alcohol at — 80° C , we should get an alcohol 
containing almost 1 per cent of heavy hydrogen 
m its hydroxyhe hydrogen By decomposing the 
hydroxyl group of the alcohol, for example, by 
metallic sodium, a hydrogen containing almost 
1 per cent of hoavy hydrogen would be set free, 
and it would be easy to arrive at highly concen¬ 
trated hoavy hydrogen by repeating the process 
once or twice In practice, this prooess would 
probably fail on account of the unavoidable losses 
of iodine and of alcohol, which would make it 
fairly expensive 

Similar processes based on the unoqual dis¬ 
tribution of heavy hydrogen between different 
substances will probably be found practicable 
sooner or later, and might then bring down the 
price of heavy hydrogen to the point where it 
could be used in the manufacture of the more 
valuable chemical products, such as drugs and 
dyestuffs. 

Another interest attached to the interchange of 
hydrogen atoms between different hydrogen com¬ 
pounds lies in the possibility which they offer for 
the preparation of the more complicated compounds 
of heavy hydrogen It is, of course, not impossible 
to build up all sorts of heavy hydrogen compounds 
by synthesising thorn from their oloments, using 
heavy hydrogen instead of ordinary hydrogen 
But this procedure might prove rather awkward 
with many very common substances usually not 
prepared by synthetic processes, such as benzene, 
naphthalene, anthracene However, it seems easy 
to prepare the heavy hydrogen compounds corre¬ 
sponding to benzene, naphthalene, etc , by taking 
the ordinary substances and replacing m them the 
H atoms by D atoms. 

Suppose we want to make benzene with the 
hydrogen atomB substituted by heavy hydrogen 
atoms, that is, C 4 D«. A synthesis could be earned 


out by polymerising synthetic heavy acetylene It 
seems much simpler to bring the benzene mto con¬ 
tact with pure heavy water, adding an appropriate 
catalyst to let the two substanoes exchange their 
hydrogen atoms. If we take 10 gm of heavy 
water and 1 gm of benzene, about 90 per cent of 
the hydrogen in the benzene should be replaced 
in one process A repetition of this procedure 
should give us benzene containing 99 per cent D 
in its hydrogen This process is now being tested 
in Manchester. 

The interchange of hydrogen atoms of different 
compounds has also an interest as a new type of 
chemical reaction, often related in an interesting 
way to other ‘true’ chemical reactions Consider, 
for example, the replacement of ordinary by heavy 
hydrogen in benzene The quickest way to obtain 
this replacement is by bringing heavy hydrogen 
into contact with benzene at room temperature 
m tho presenoe of a nickel or a platinum catalyst 
These catalysts are well known for their capacity 
to cause the addition of hydrogen to unsaturated 
compounds , m their presenoe, ethylene, for ex¬ 
ample, will react very rapidly with hydrogen to 
form ethane Benzene likewise adds on hydrogen, 
forming hydro-benzene, but much more slowly. 
The replacement reaction will, therefore, be accom¬ 
panied by a hydrogenation of benzene But 
experience has shown that the hydrogenation is 
very much slower than the replacement Only 
one in a hundred molecules, reacting in the sense 
of replacement, reacts also in the sense of hydro¬ 
genation. 

The replacement of ordinary by heavy hydrogen 
in benzene can also bo carried out by bringing 
heavy water into contact with benzene. This 
reaction proceeds also in the presenoe of platinum 
and nickel catalysts, but it goes much slower than 
the interchange between ordinary hydrogen and 
benzeno Higher temperatures and longer times 
are required when hoavy water is used for replace¬ 
ment ; there is, of course, no hydrogenation what- 

We note that both the hydrogenation and the 
replacement of hydrogen atoms represent a trans¬ 
fer of hydrogen atoms to the benzene The two 
prooesses differ only in the result obtained by the 
transfer of the hydrogen atom , while in the case 
of hydrogenatum the transfer results in the forma¬ 
tion of hydrogenated products, like ethane from 
ethylene, or hydrobenzene from benzene, replace¬ 
ment proceeds without any accompanying chemical 
change. 
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These alternative reactions can be shown by the 
following reaction scheme 



my 

hydrogenated 

compound 


A hydrogen atom meeting an unsaturatod 
molecule first forms a half-hydrogenated product 
This substance then, if left to itself, decomposes 
by dropping one of its redundant hydrogen atoms 
(hoc upper arrow), whereby there is at least an 
even chance that the hydrogen atom lost is not 
the same one as had been added, and that, in 
consequence, the result is the replacement of a 
hydrogen atom This decomposition of the half- 
hydrogenated state can, however, bo forestalled if 
a second hydrogen atom comes up before it is 
accomplished (see lower arrow), and links up to 
the half-hydrogenatod moleoule, formmg a fully 
hydrogenated compound 
If this explanation is correct, hydrogenation will 
be rare when the interval between the approach 
of the first and second hydrogen atom is long. In 
{ such oases, the reaction will result almost ex- 
! oluaively in replacement of hydrogen atoms, 
unaocompanied by hydrogenation. 

This conclusion is well borne out by our experi¬ 
ments, which show that while a more energetic 
action of hydrogen on benzene (when gaseous 
hydrogen is brought into contact with it) causes a 
replacement of hydrogen atoms, which is accom¬ 
panied by a quite appreciable amount of hydro¬ 
genation, no hydrogenation is found when the 
action of hydrogen is slow, as, for example, when 
water is the source of the hydrogen atoms reacting 
( with benzene. Thus the replacement reaction 
discovered by the use of heavy hydrogen dis¬ 
closes the nature of hydrogenation, which 
appears now to be a side reaction of the replace¬ 
ment reaction. Similar suooess may be expected 
in many other oases. 


Low Reactivity of Heavy Hydrogen 
Compounds 

The study of the hydrogen interchanges, to 
which we originally turned in ordor to denve 
information on the energy differences between the 
ordinary and the heavy hydrogen compounds, has 
led us away from our starting point We return 
now to the question raised at the beginning of this 
lecture—the lower reaotivity of heavy water as 
compared with ordinary water 

It is as yet uncertain to what extent the lower 
reactivity of heavy hydrogen compounds can be 
considered to be a general rule But it is certainly 
a fairly widespread condition The possible interest 
of such lower reactivity is, of course, manifold 
Hydrogen compounds which ordinarily are readily 
oxidised or otherwise decomposed might beoome 
stable if the ordinary hydrogen is replaced by 
heavy hydrogen Reactions might be led into 
new paths or else their output might change 
considerably Theory and practice would profit 
abundantly by suoh phenomena 
This lower reactivity of heavy hydrogen and of 
the compounds of heavy hydrogen can be explained 
by the theory of permanent onergy with wluch I 
have already dealt Indeed, it was predicted from 
this theory when there was still scarcely any 
experimental evidence for it 

The essential connexion between permanent 
energy and reactivity is easily recognised A 
molecule undergoes chemical reaction only if it 
happens to accumulate a certain critical amount 
of energy The molecule has to wait until, in the 
course of the constant fluctuation of energy oaused 
by heat motion, it happens to get an especially 
big share of energy equal to this critical energy 
As soon as it has swallowed this, it goes to pieces 
—that is, chemical reaction 

Now suppose we have two molecules, one a 
oompound of ordinary hydrogen, the other, the 
corresponding compound of heavy hydrogen Let 
both molecules wait side by sido until, by a 
fortunate fluctuation of thermal motion, they 
acquire the ontical onergy necessary for reaction 
The ordinary hydrogen molecule is obviously in a 
bettor position in this competition, since it has a 
start on account of its greater permanent onergy. 
The energy required by it is correspondingly 
smaller, and it will have an earlier chance to get 
this smaller quantity It will, therefore, react 
before its competitor, the heavy hydrogen 
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compound This is the reason for the lower 
reactivity of heavy water, and of other heavy 
hydrogen compounds 

Water with Heavy Oxygen 
I havo mentioned before that ordinary oxygen 
of atomic weight 16 is accompanied by small 
quantities of a heavier isotope of weight 18 This 
heavy oxygen forniB with hydrogen a heavy water 
of a kind quito different from ‘ordinary’ heavy 
water H,0" in pure form would have about 
the same density as D.O, that is, 10 per cent above 
that of ordinary water The two sorts of heaviness 
oould be combined in ‘super-heavy’ water, D,0 ,, 1 
whioh would have a density of 1 2 

It is, however, much more difficult to prepare 
pure heavy oxygen than it is to prepare pure 
heavy hydrogen Although the abundance of 
heavy oxygen m ordinary water is eight times 
higher than that of heavy hydrogen, it has not 
yet been isolated The difficulty is that the two 
sorts of oxygens are chemically identical, and 
henoe we have no convenient hold whereby to 
grasp the ono, leaving the other behind The 
separation can be carried out only by physical 
methods which are comparatively inofFoctivo 
Tho best physical method for the separation of 
isotopes is at present the ‘fractionated diffusion’ of 
G Hertz By this method, Prof Hertz has 
succeeded in preparing about 300 mgm of water 
containing about 1 mgm of heavy oxygen Prof 
Hertz gave us this sample and Dr Szabo and the 
author have made the following use of it 
To the water wo added a small quantity of 
metallic sodium, thus forramg an alkaline solution 
Then a few milligrams of amyl acetate were 
treated with this solution until completely saponi¬ 
fied From the amyl alcohol produced by the 
saponification, the hydroxyl group was split off 
m the form of water We examined this water, 
and found that Us density was normal 

It follows that this oxygen does not come from 
the water used for saponification . it must, there¬ 


fore, come from the oxygen of the ester-bridge. 
Or, in chemioal symbols 

AmO Ac + H,0‘* = AmOH + HO»Ac 
and not 

Am OAc + H,0“ = AmO“H + HOAo 
This decides a question that had remained open 
since it was first raised by Van t’Hoff in 1899 
Although the answer may only confirm what many 
chemists had surmised before, still it shows how 
useful heavy oxygon might become for the elucida¬ 
tion of the mechanism of oxygon reactions such 
as hydrolysis, oxidation, etc 


Heavy Isotopes of other Important Elements 


We have seen that the differences m the chemical 
properties of ordinary and heavy hydrogen are 
interesting, both in themselves and as a means 
of preparing pure heavy hydrogen But often 
the heaviness of the new hydrogen is used merely 
sh a convenient ‘label’ to mark the path which 
tho hydrogen follows, when it becomes mixed and 
interchanged with other hydrogen atoms For this 
labelling purpose, the heaviness of heavy oxygen, 
O'*, has turned out to be just as useful a tool 
where reactions of oxygen are concerned The 
same is obviously true for N l * and C 1 ’, with 
respect to the study of reactions involving nitrogen 
and carbon* 

Heavy hydrogen has a start over the other 
isotopes of the more important elements, because 
it was the first to be isolated in quantity When 
we have tho other isotopes at hand m sufficient 
quantities, they may well prove even more im¬ 
portant than heavy hydrogen All branches of 
chemistry will benefit by such progress, but it is 
likely that tho greatest stimulus of all will be given 
to tho chemistry of living matter when such 
labelled carbon, hydrogen, oxygen and nitrogen 
atoms will become generally available 


• Labelling oL _ . _ _ 

and Paneth In their moUiod of 'radioactive Indicator*' (See, fc 
example, Hevozv and Paneth, "Lehrburh der Radloaktivttit 1 ’ J A 
Bartfi, Leipzig (1028), p 106 ) 
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Forestry in British Honduras 

Thb ohief note of the annual report of tho Foiest 
Trust of British Honduras for tho biennial period 
ending March 31, 1933 (Qovt Printer , 1934) is ono 
of marking time Tho Department has now had ten 
years experience, but tho increasing depression m 
the trade of tho Colony necessitated economy during 
the ponod undnr roview and tho personnel was re 
ducod to a skeleton sorvice Tho Fojost Trust had 
early decided that furthor sylvicultural woik, with 
its long look-up of capital, was to be discontinued, 
and all reserves wore placed on a ‘care and main ton 
ance’ basis, an expression which will convoy little 
to the forester possessing an acquaintance with the 
tropical forest Tho enorgios of tho Department 
are to be applied, therefore, to tho furtherance of 
research work into the exploitation and marketing 
of the secondary timbers, with the view of taking 
prompt advantage of the recovery of world tiaile, 
when tho present depression lifts So far os it goes, 
this may bo regarded as satisfactory, but the 
Department will have a long row to line before the 
position of half a decade or so ago is re uttainoil 
The following extract from the report in connexion 
with laungya is of importanoo and should interest 
West African forest officers “The practioo of seeding- 
up tho annual corn-plantation with mahogany 
continues to give excellent results Mahogany seed 
is dibbled in lines with tho inaue at 10 by 10 feet 
intervals, and the area is abandoned after tho first 
crop has boon harvested Tho mahogany is then 
sufficiently established to oompote with the weed 
growth, which very quickly closes the canopy Ovoi- 
topping of the mahogany by wood-growth is found 
to bo beneficial in preventing shoot-borer (Hypnphylla 
grandeUa) attack. Tending consists of removing vines 
It is becoming veiy apparent that huamil (secondary 
growth) conditions are very favourable to tho growth 
of mahogany, which grows well whilst its head is 
just under huamil oanopy, and that heavy cloanmg 
is not only undesirable but often disadvantageous 
m rendering tho mahogany susceptible to the shoot - 
borer attaok ” 

Preservation of Newspaper Records 

Newspapers are an important class of histonoal 
locords as they give a clear view of contemporary 
life and events The newspaper files preserved m 
libraries give valuable reforonoo records for historical 
purposes Unfortunately, the paper on which they 
aro printed is often made of crude ground wood fibre, 
which rapidly perishes, and tho spaoo they take up 
in libraries is excessive In publication No. 145 
of tho U S. Bureau of Standards (Washington 
5 oents), B. W. Scribner desonbes rosoarohes that 
have been made on methods of proserving news¬ 
papers For retarding decay, the use of Japanese 
tissue paper has been found effective Transparent 
oollulose acetate sheeting is also useful Pending 
the development of more satisfactory materials and 
methods, an effort should be made to copy the most 
valuable of the older newspaper records on permanent 
paper by photostatio printing or photolithography. 


27 

Reproduction in miniature is the ideal mothod of 
reducing tho space required Tho teobmquo of making 
immature prints of nowspaper records on trans¬ 
parent slides and projecting them in enlarged form 
for reading is making satisfactory progress The life 
of the types of flexible film so far used is only about 
thirty to forty years It is recommended that a 
joint effort bo made at onco by scientific and Ubraiy 
organisations to find the most practical means for 
preserving newspaper records Special stress should 
bo laid on perfecting materials and methods of 
reproduction m miniature The advisability of 
founding a central agency for supplying reproductions 
of new»pa[»ers and other records to libraries should 
also be considered 

Rubber and Agriculture 

The rapid development of the uihber industry has 
been one of the most notable mdustrial events of tho 
picsont century Between 1910 and 1933, the not 
amount of crude rubber exported from tho principal 
producing countries increased Irom 94,000 toriH to 
851,000 tons per annum, while tho world absorption 
of tlio manufactured product lose from 85,000 tons 
to 814,000 tons during tho same jieriocl Although 
the demand for motor tyres has been primarily 
responsible for this expansion, rubber has now found 
its place m pioctioally e\ cry branch of industry 
To illustrate tho various ways in which it may be 
used on the farm, the Rubber Growers’ Association 
(2-4 Idol Lane, Enstelioap, E C 3) lias issued a 
booklet entitled “Rubber and Agriculture” In out¬ 
door equipment, not only ean tyres of every descrip¬ 
tion be supplied to suit everything fiom a tractor 
to a wheelbarrow, but also jointed tracks are success 
fully mado Tho inconvenience of the ordinary 
tipping device for unloading lorries is now avoidable 
by using a vehicle fitted with a rubber movable 
floor, which discharges on oither side us desired In 
tho cow shed and dairy, rubber stalls and lloonng, 
lubber parts to tho milking machines and rubber 
rims to the churns to reduce noise, are some of the 
uses to which this product can bo put In tho fami- 
liouso itself rubber is becoming increasingly popular; 
rubber floor coverings, brushes and oven rubbei 
upholstery now being practical propositions, while 
for tho farmer and his family, rubber clothing of 
various types is a recognised part of their outfit 

Small Sparks due to Static Electricity 

The small sparks due to static olootnoity, similar to 
thoso sometimes observed when combing tho hair or 
walking ovor a thiok carpot, have oauscxl fires which 
cost industry an appreciable amount, both in life and 
property. According to Scionoe Sorvioe, of Wash¬ 
ington, D C , a study made by the Fire Protection 
Association shows that during tho last six years 147 
fires in the United States have been attributed to 
tins cause A frequent cause of sparking is the 
friotion of an endless belt running over pulleys. In 
an atmosphere containing a certain amount of 
inflammable gases, this would be sufficient to cause 
an explosion which might result m a serious fire. 
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Static sparks have also boon observe! when ‘«iry’ 
liquids like petrol or ethor aro being handled. When 
any inflammable liquid is being poured from one 
vessel into another it should always bo discharged 
so that there is no appreciable fall through the air 
into the lower vessel It is woll known that the 
human body can store electricity sufficient to cause 
a small spark when it is brought near an earthed 
conductor Coal gas can be ignited in this waj 
Cases have boon recorded whore static discharges 
from a painter's hand have ignited the vapoui from 
a paint remover In another case, vapours from 
rubber cement were ignited bj a spark from the body 
of a woman who was working near it 

Caesalpinus and Harvey 

In a letter to the Lancet of November 17, dealing 
with the remarkable absent o of any reference in 
Haney’s wntings t-o his predecessor Cicsalpmus, 
who is still regaided by some Italians as the discoverer 
of the circulation of the blood. Dr D F Frasor-Harris 
remarks that he has recently found tho three words 
“J Ceesalpmus Aretinus” in a translation of tho 
MS notes of Harvey's Its tines edited by a committee 
of the Koval College of Physicians in 1880 Ho points 
out, however, that the Christian name of Ciesalpinus 
of Arezzo was Andreas, so that the initial letter 
should have been A instead t>( .1 He therefore 
suggests that Harvey, whose handwriting was 
oxoerable, really wrote “J Os. Arantius”, an 
abbreviation of Julius Cicsur Arantius, the cole 
bratod anatomist of Hologna (1530-80), to whom 
Harvey afterwards referred in his essay on tho 
placenta when dealing with the relation of the 
umbilical vein to the utorme vessels In support of 
this suggestion is tho context, in which Harvey is 
describing the throe soini-lunnr valves at the base 
of tho aorta and pulmonary artery, on the cusps of 
which tho corpora Arantu are found. 

Ramanujan Memorial Prize in Mathematics 

In 1933 tho University of Madras offered a 
Ramanujan Memorial Prize for the best thesis based 
on original contributions submitted by an Indian 
(or one domiciled m India) on somo definite branch 
of mathematics, applied or pure The underlying 
idea was to stimulate interest among the younger 
mathematicians of India and to attempt m some 
way to commemorate the spirit of tho late 8 
Ramanujan, the first Indian fellow of the Royal 
Society, whose untimely death in 1020 at the early 
age of thirty-two years robbed the world of one of the 
most brilliant mathematicians of his tune A number 
of theses were submitted and the University of 
Madras has now announced that the prize of value 
about £70 (nine hundred rupees) has been divided 
equally between the following 9. Chandrasekhar, 
fellow of Trinity College, Cambridge; 8. Chowla, 
reader in mathematics, Andhra University, Waits it, 
India; D. D. Kosambi, professor of mathematics, 
Ferguson College. Poona, India. Ramanujan was 
the first Indian to be elected to a fellowship at 
Trinity College, Cambridge, and it is interest mg that 


two of the successful candidates (8 Chandrasekhar 
and 8 Chowla) are both Trinity men 

Air-Conditioning in Mines 

We aro informed that air-conditiomng plant is 
about to be installed in tho woll-known Robinson 
Deep Mine, Johannesburg, South Africa, tho deepest 
point in the mine being 8,380 ft below tho surfaco 
of tho earth Tho mine is naturally hot and damp, the 
high temperature (100’ -120° F ) being duo to adiabatic 
compression at tho lower levels , it is calculated that 
the temperature increases 5° for an average depth of 
every 1,000 ft of tho mine The air is also very moist, 
having a relative humidity of 00 100 per cent, owing 
of course to tho necessity of wotting tho mine walls 
after every blast to prevent siliceous dust from being 
thrown into tho air and In mg inhaled by tho workers, 
thus causing tho silicosis which is woll known to be tho 
scourge of South Atiiean mining It is stated that 
tho air-conditioning, cooling and dohumidifymg plant 
is tho largest in the world, and will be capable of 
dealing with 400,000 o ft. of air per minute It is 
stated that the cooling effect is equal to 4,000,000 
pounds of ice 

Research on Silicates 

In Verojfenthrhungen aus dein Kaiser Wilhelm - 
Institut fur Sihkatforschvng in Berlin-I)ahlem aro 
reprinted a large number of papers published 
since tho beginning of 1932 Thero aro two 
papers on chemical and thermodynamic aspects 
of tho constitution of glass, two on cements, and 
one on the specific heats of calcium-aluminium 
silicates with spocial reference to the Neumann -Kopp 
rule Many of the papers are incomplete in the sense 
that they aro part ol a sonos and must be judged os 
such One paper of particular interest deals with tho 
reactions of glass-forming oxides under high pressures 
of oxygon, up to 350 atmospheres Tho authors, 
H Mbttig and W Woyl, consider that in glasses 
containing lead, plumbates are formed , in glasses 
containing barium they have evidenoe of the presence 
of the peroxide. High oxygen pressure modifies tho 
colouring effect of a given amount of manganese 
additiv e 

Greenland Researches 

The Oxford University Exploration Club has 
published in one volume the collected reports from 
various journals on tho work of the Club’s expedition 
to Greenland in 1928 (“Greenland and Spitsbergen 
Papers” Oxford University Press, 1934). This 
expedition, under the leadership of Dr. T G Long- 
staff, aimed at an intensive study of the oeology of 
a small area in Godthaabs Fjord, and its results have 
been published in somo ten British and foreign 
journals, These nineteen repnnts are now con¬ 
veniently bound together and include important 
papers on the vegetation, birds and inspots. In 
addition, the volume embraces four papers, princi¬ 
pally geological, on Spitsbergen, the outcome of the 
Oxford Expeditions to Spitsbergen m 1921, 1923 and 
1924. These are supplementary to the oolleoted papers 
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of those expeditions which appeared previously in 
the two volumes of “Spitsbergen Papers” The 
volume shows the extent of valuablo work that can 
be done by a small summer expedition to polar 
legions, especially when the sphere of woik is well 
defined 

Map of Central America and West Indies 

A useful map, embodying tho latest information, 
of Moxioo, Central America anil tho West Indies on 
a scale of 90 miles to an inch is published b> tho 
National Geographic Soi ioty at Washington It is 
in tho mam a political map and roliof is shown only 
bj huehiiros, but a number of spot heights are given 
Railways and tho main highways are shown, and 
there are many names Insets show the more 
important West Indian islands on larger scale The 
colour printing is very clear 

Eradication of Prickly Pear in Queensland 

The reclamation in Queensland of land fomurlv 
infested with prickly pear (Opuntiu spp ) steadily 
continues During the year whn h ended on June 30 
1934, 5,300,000 acres were made n\ tillable for selection 
in for lease under developmental tenuie The total 
area reclaimed and thrown open foi settle moot during 
the past three years is 13,750,000 acres, or approxi 
mutely 20 per cent of the whole infested n gum 

International Congress of Americanists 
The twenty sixth scission of tho International 
Congress of Americanists, which was to have taken 
plueo during November in Sovillo, had to be post¬ 
poned owing to financial and political ihffii ulticH 
m Spam The work of organisation is, however, well 
advancer! and it is hoped that it may still he jiossiblo 
to hold the Congress early in 1935 It is unfortunate 
that the deliberations of this body, which are in¬ 
variably of groat scientific intorost to students of the 
< ultures of aboriginal America, should ho subjected 
to interruption through political unrest It will be 
remembered that when the Con gross last met m La 
l’lata at the close of 1932, conditions were anything 
but favourable to an international scientific assembly, 
anil, mdedd, had it not been for a certain disorganisa 
tion arising out of these conditions, it is probable 
that the invitation of Great Britain would have been 
accepted and tho Congress would have met in London 
m close association with the First International 
Congress of Ethnological Sciences m August last 

Imperial Botanical Conference 
An Imperial Botanical Conference, commencing 
on August 28 and lasting two to three days, according 
to the programme which may finally bo arranged, 
"ill be held in London this year. The subjects set 
down for discussion are of general interest to Empire 
j botanists, and include such topics as pasture research 
within the Empire, the ecology of tropical forests, 
the application of ecologioal methods to the study of 
native agriculture, problems of fruit storage and 
transport with special reference to tropical conditions, 
the furtherance of schemes for the closer co-ordination 


ol botanical research within tho Empire, etc It is 
hoped that this Conference will furnish a convenient 
meeting ground for homo and overseas botanists who 
are on their way to uttend the International Botanical 
Congress which meets at Amsterdam in the wook 
following Tho chairman of the Organising Com- 
mittoo of the Conference is Sir Arthur Hill, director 
of tho Roj al Botanic Gardens, Kow, and the honorary 
secretary is Prof W Blown, Imperial College of 
Science and Technology, South Kensington, London, 
S W 7, from whom further particulars may he 
obtained 

Announcements 

Mk Francis N Raivlifff,, assistant m the 
Natural Histoiy Department, University of Aber¬ 
deen, lias been appointed to the heud-L|iiaiti is staff 
of the Council of Scientific- anil Industrial Research, 
Commonwealth of Austiulm 

The first volume of the new international botanical 
\earbook to bo known ns Chronica Bolanica, to 
winch reference was made in Nature of September 
29, p 493, will be published shortly Heads ol 
botanical institutions, etc , who have received the 
questionnaire are therefore requested to return it to 
the publisher, Fi Vcrtloom, P O Box 8, Leyden, 
Holland, as soon as possible Answers should reach 
Leyden before January 10 from Europe, January 20 
from the Umtod States and Canada, and January 30 
from other parts of the world 

A recently issued catalogue of hooks and ]>eriod- 
icals on natural history for sale Bernard Quaritch, 
Ltd . covers zoology, goology and paleontology, and 
contains a good selection comprising more than 
2,000 items 

Applications are invited lor the following appoint¬ 
ments, on or before the dates mentioned —A lecturer 
m science anil hygiene in the Liverpool City Tcehn'cnl 
S< hool for Women and F L Calder College ef 
Domestic S< icneo—The Dm-ctor of Education. 14 
Sir Thomas Street, Liverpool, 1 (Jan 7) An assistant 
lecturer in pharmacy in the Technical College, Brad 
ford--The Director of Education. Town Hall, Brad 
ford (Jan 15) Three chemists at the Rubber Research 
Institute ol Malaya—The Secretary, London Adv isor> 
Committee for Rubber Research (Ceylon and Malaya), 
Imperial Institute, S W 7 (Jan 18) Assistant 
lecturers in metallurgy in the University of Birming¬ 
ham—The Secretary (Jan 21) Two research 
bacteriologists in the Medical Research Department 
of the Government of India—The High Commissioner 
for India, General Department, India House, 
Aldwyoh. W C 2 (Jan 26) A bacteriological research 
assistant to the Metropolitan Water Board - The 
Clerk, 173, Rosebery Avenue, E.C 1 (Jan 26) A 
research assistant in tissue culture and assistant 
lecturer in histology at the University of Birmingham 
—The Secretary (Feb. 1) A lecturer in chemistry 
at University Col lego, University of Rangoon—The 
Secretary, Universities Bureau of the British Empire, 
88 a Gower Street, London, W.C 1. 
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The Kdxtor does not hold himself responsible for opinions expressed by his correspondents. 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature No notice is taken of anonymous communications 


Notes on points in some of this 

Passage of Helium through apparently 
Compact Solids 

It has been known for some tit no that helium can 
pass at the ordinary temperature through silica glass, 
and also, to a loss extent, through p\ rex glass 
Common glasses, however, aro not known to be 
sensibly permeable 

It vi as thought of interest to search for other solid 
materials which might havo the property of passing 
helium far moro readily than air 

I have found, in fact, that shoot gelatine, celluloid 
and cellophane, all bohave somewhat like silica glass 

Silica glass and celluloid, when carefully examined 
in the polariscopo, are found to bo of the nature of 
crystalline mosaics, and it is hkoly that the helium 
finds its way between the c rystals The same probably 
applies to gelatmc 

There is, however, an interesting hold of work m 
examining whether helium can pass through various 
crystal lattices (single crystals) A lew preliminary 
experiments have boon made 1 have confirmed the 
known result that helium cannot pass through 
crystalline) quarU, and have found further that it 
cannot get through mica The cose of beryl is of 
special interest According to the analysis of W L. 
Bragg and .1 West 1 the structure of this crystal is 
exceptionally open, having unobstructed tunnels 
parallel to the optic axis, each tunnol being about 
the same diameter as an oxygen atom in tho crystal 
It seemed worthy of investigation whothei helium 
would go through 1 hail a slice cut 0 6 mm thick 
perpendicular to the axis of a clear and apparently 
flawless aquamarme This did m fuct transmit 
helium as indicated in the table below It is not yet 
certaui whether the helium really passed through 
tho lattice, or merely through flaws or cracks in it 
No flaws could be seen, however The tost of whether 
air would pass through has beon applied, but for 
technical reasons it is more difficult to bo sure about 
the non passage of air than about tho passago of 
helium. In any case, helium would bo expocted to 
pass through more quickly, even if the transmission 
wore through flaws More severe tests are in progress 


It will be impo 
a shoe out para 

rtant to determine tho behaviour of 
llel to the axis 

Material 

Transmission In c mm ix>r dav 
Helium | Air 

Ratio 

llelium/Alr 

Fused silica 

Gelatlrie 

» & *x 10 * 6 02 x 10 1 

186 

< ellophano 
quarts cut A to axis 

1 Sfl x 10 ' 8 23 x 10 * 

< 1 01 x 10-> — 

« 

Mica 

Beryl cut I to axis 

< 2 & x 10-* — 

1 34 x 10-‘ < 2 0 X 10 • 

> 7 


The accompanying table gives tho mam results so far. 
The transmission has been taken provisionally to be 
inversely proportional to tho thickness, and tho results 
are reduced to 1 mm thickness and 1 sq. cm area. 
The gas passes from atmospheric pressure on one 
side to vacuum on the other. 

It should be mentioned that the aotual figures for 


week’s letters appear on p. 37. 

the organic materials are provisional, there being 
somo evidence that tho rate falls off with time This 
may be tho effect of continued mechanical stress 
duo to tho gas pressures 

Rayleigh 

Terhng Place, 

Chelmsford 
Dec 17 

• I'roe Hoy Sue , A. Ill, <101 , 192(1 


Penetration of a Magnetic Field into Supra- 
Conductive Alloys 

Using tho sumo method as in our work on tin 1 , 
we have investigated the behaviour of supra-con- 
ductivo alloys in a magnetic field We studied a 
carefully prepared sample of BijTI, and a lead- 
thallium alloy containing approximately 65 per cent 
thallium 



A cylindrical rod with a channel along its axis 
was made of each material, and a thin bismuth wire 
with current and potential wires was fittod inside 
this channel, we measured the change of resistance 
of the bismuth wire as a function of a transverse mag¬ 
netic field (that is, of a field perpendicular to the 
axis of the cylinder). At a temperature below the 
transition point of the alloys, the bismuth wires did 
not show any ohange of resistance when a weak 
magnetic field was applied. When the strength of the 
field exceeded a certain oritioal value, a change of 
resistance was produced, though the alloy itself 
remained supra-conduotive. 

The value of the cntioal field is different for the 
two alloys and depends on the temperature. Fig. I 
shows the value of the critical field as a function of 
the temperature ; in the shaded region the resistance 





January 5, 1935 


NATURE 


31 


if the alloy is gradually coming back In the case 
>1 Bi,Tlj the result was analogous. 

When the field was switched off, the resistances 
of the bismuth wires did not return to thoir normal 
value*; we have not yet determined exactly the 
maximum value of the magnetic held which may 
remain m the alloy, but it seems to be of the 
order of magnitude of the critical field Wo are 
inclined to believe that the < ntiral value of tho 
field, that is, the value at which tho field starts to 
penetrate into the alloy, as distinguished from the 
threshold held at which the resistance is coming 
back, may come into play ui several phenomena, 
for example, m experiments on thermal conductivity* 

A detailed account of the influence of a magnetic 
field on alloys will shortly appear in Phyaica 
W J dk Haas 
J M Casimir Jonkkr 

Kamerhngh Onnes Laboratory, 

Leyden 
Doc 7 

1 W J do Haas and J M Caalmlr-Jonkcr, Phyttea, 1, 201, 10 ll 

1 cf T C Kecley, K. MtndoUsohn, J R Moore, Naturk, 184. 773, 
Km 17. 1934 

■ W J do Haas and H Brenimcr, Linden Comm , 220 c 

Further Experiments with the Magnetic 
Cooling Method 

Ooni'inuino our experiments* with the magnetic 
method, we investigated tho suitability of a number 
of substances The efficiency of a substance for this 
purpose can bo defined by a characteristic tempera¬ 
ture Om, wluch may be calculated by means ot a 
formula wluch we derived under cortain simplifying 
assumptions about the splitting of the giound state 
of the magnetic ions According to this formula, 
the final temperature reached in demagnetising to 
tho field zero is inversely proportional to the initial 
magnetic field, proportional to the initial temperature 
and to the temperature 0 m , characteristic for each 
substance, defined by 0 m = V/k (U = energy differ 
enoe between the adjacent levels of the ground state, 
k = Boltzmann’s constant) Thus, tho smallor 0 m , 
the moro suitable is tho substance for attaining low 
temperatures. 

We found that tho numerical values of 0 W foi the 
substances investigated lay between about 0 2° and 
0 00° Gadolinium sulphate 1 has the highest value ; 
next, approximately equal, come manganese am¬ 
monium sulphate and ohromium potassium alum 
(the substance chiefly used m the Loyden experi¬ 
ments*). Manganese ammonium sulphate, howovor, 
shows at very low temperatures deviations from the 
formula of a kind which suggest the existence of a 
Curie point slightly below 0 1° *. Finally follows 
iron ammonium alum which provod to be the most 
suitablo of the substances we investigated. With it, 
for example, a temperature of 0 04° was obtained, 
starting at 1 25° and 14 kilogauss Preliminary 
experiments with mixed crystals showed that by 
diluting the magnetic ions one can reduce the char¬ 
acteristic temperatures. 

, The technique was further developed, so that there 
t is now no speoial difficulty in reaching the lowest 
temperatures, or in keeping even small amounts of sub¬ 
stances (some tenths of a gram) at these temperatures 
■or considerable periods. We generally chose a rate 
pf^warming up between J and 1 millidegree per 

■ Investigations on supra-oonductivity in this region 


were also continued Two further new supia- 
conductors were found, namely, zirconium and 
hafnium, pure samples of which wore very kindly 
lent to us by Dr J H do Door of the Philips Com¬ 
pany The transition point of zirconium lies at 0 7o°, 
tho initial slope of the magnetic threshold values being 
about 300 gauss per degree In the ease of hafnium 
we could use only a \eiy small sample (25 c nun.) 
so that tho accuracy ot the numerical values is not 
very high Extrapolation to zero measuring field 
gives a transition point between 0 3" and 0 4” 
Copper, gold, germanium, bismuth anil magnesium, 
at least tho samples used by us, did not become 
supra-eonductmg down to 0 05 

In investigating those metals we had still another 
purposo It is to be expected that the entropy due 
to tho random distribution of tho nuclear spins -will 
vanish within tho now temperature region, where kT 
may be of tho order of the interaetion energy between 
the nuclear spin and the surrounding particles* 
From thoir hypeitine structure (separation 10-* cm - 1 
to 1 cm "*) it appears that the corresponding tom- 
porature for tho free atoms should he in the region 
between 0 01° and l" 1 For compact metals nothing 
can bo accurately predicted, but it is likely that the 
interaction energies will be smaller than m tho gas 

By mixing a substanco with a paramagnetic salt, 
one should be ablo to lender observable the entropy 
due to the ehango ol flic distribution of tho nuclear 
spin, since in this case one would not roach such 
low temperatures as with tho puro salt III cooling 
to 0 05°, usuig n mixture of equal volumes of metal 
and salt, one should detect those effects if the separa¬ 
tion were greater than about Vd-*-l(t- 3 etn -* As no 
difference in the final temperatures wlu< h could be 
definitely attributed to tins effect was found, it 
apjiears that the separations in the solid are lower 
than the limit mentioned above In the case of 
bismuth this means that the separations are reduced, 
at least by tho factor 100, on passing from the gaseous 
to tho metallic state. 

N Kuan 

Clarendon Laboratory, V Simon 

Oxford 
Doc 15 


■ N Kflrtl and F Minon, Nahhe, 183 907 , 193* Phyttea, 1, 
1107 , 1934 A «b tailed report will appear short! > 

• Our result* with this substance agree sitlsfacterl)} with tl\me of 



• £ee, for example, F Simon, Z Phyt , 81, 826 , 1933 


The Vortex Concept 

Recently Great Britain has lost two of its chief 
promoters (W. M Hicks und H Lamb) of vortical 
hydrodynamics, a scienoo wluoh was m the mam 
line of physical suggestion forty years ago Some 
historical reflections arc thereby suggested. 

One would think at first glance that the whole 
affair is implicit m a few sections at the end of 
Lagrange’s “Mecamque”, when he asserts, but with¬ 
out irreproachable proof, tliat every jiortion of 
uniform non-viscous fluid whose motion at any time 
involves a velocity potential continues to move sub¬ 
ject to that restriction. For the Lagrangian principle 
implies that portions of the fluid mass the motion 
of which is vortical remain separate from the sur¬ 
rounding non-vortical portions. Rather, that in¬ 
ference ought to have come immediately to Stokes 
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nearly half a century later, for it was he who 
fortified the Lagrangian analyBia and introduced 
vortioity or local spin as the proper*,y negated by 
a velocity potential But the matter was not so 
obvious 

It was left for Helmholtz to inquire whether there 
could ui fact be persisting motion without a potent lal, 
and to explore its laws on tho basis of Riemanman 
continuity The motion must, as ho found, bo made 
up of filaments of spin which preserved their material 
identity, and which if finite must close up as rings 
Thus a vortex ring could bo imaginod as made up 
of adjacent threads like a hank ot silk , and the 
quoation is whether they could hold together or 
would roduce themselves to (onfusion by mutual 
disturbance This is the question of stability of 
vortex motion, which gave rise to so much difficult 
analysis, with only limited results for eases m wiucli 
facilo experiment had loti the way There is no limit 
to tlio thinness of the filaments, but they must not 
go down to molecular cross section, so that as in 
other molecular science tho convenient terms macro¬ 
scopic and microscopic claim their places, and there 
is no transition from fluid-theory to gas-theory 
Thus a vortex ring, evon though thoroughly stable, 
fades gradually owing to tho viscidity of the mole¬ 
cular meduun It would be interesting and valuable 
to consider, on tho foundation also established by 
Stokes, whether, for example, a straight vortex 
cylinder fades from core outwards, ami how rapidly 
porhaps the complex analysis involved has all cady 
boon workod out- The interest is mainly that in 
actuality a vortex ring is a earner of momentum, 
and tho distanco it is transferred is thus an essential 
feature, for example, hi aeronautic theory 

It is needless to recall that the behaviour of vortox 
rings in fluid was tho stimulant and earliest actual 
illustration of how a molecular medium could exist 
m and be controlled by an aether ui which tho 
molecules subsist as regions of permanent singularity 
JosKi’K Labmok 

Holywood, Co Down 
Dec 5 

The X-Ray Crystal Scale, the Absolute Scale 
and the Electronic Charge 
In 1928 I published some investigations 1 on the 
X ray wave length of tho aluminium Kx ut line on 
the absolute scalo, as obtained with the piano rulod 
grating method From this the wave-length m 
question name out as about 0 15 per cent highor on 
tho absolute scale than that found by the ordinary 
crystal method This difference was considerably 
greater than expected from the stated uncertainties 
of the constants involved in tho computation of tho 
crystal lattice of caleite, which constitutes the crystal 
scale. As is well known, this result therefore was 
looked upon with decided scepticism 

Later measurements on tho samo subject, of which 
that of Beardon in 1931* claims the highest precision, 
have seourod this result Tho most simple way of 
explaining this discrepancy, namely, to ascribe it 
to the uncertainty in the value of the electronic 
oharge, was systematically avoided On the con¬ 
trary, the influence of the mosaic structure was 
suggested to give the explanation of the difference, 
or simply that the laws of optics were not applic¬ 
able to X-rays. The first of these reasons seems 
to have lost its reality after the investigations 
of Allison* and Tu*, according to which the effect 


of such supposed irregularities m the crystal struc¬ 
ture is of little importance. The only support for 
tho second suggestion seems to be the discrepancy 
itself which has been mentioned 

However, the investigations of Allison and Tu 
favour the opinion that this method (rulod grating 
and crystal determinations combined) may even be 
used for a reliable determination of tho electronic 
oharge As the method has often been looked upon 
with some doubt, perhaps originating from the earlier 
inconsistent results, it seemed to me that it would be 
of interest to use tho ruled grating method mider l s 
different conditions Therefore I have carefully 
analysed tho method and its possibilities with regard 
to the resolving power, tho sharpness of the spectral 
lines, the reproducibility under different conditions, 



After some modifications, the precision of my 
former method has been very much increased, and a 
series of plates was taken duruig the month of June, 
1934. The result was 60 values of tho aluminium 
Ka ljt line up to the 6th order, the mean of which is 
A1 Xot,,„ X = 8 3395 A. ± 0 012 per oent ; 
the ± indicates tho arithmetical mean of the residuals. 
As to the reliability of this value, it may be noticed 
that after liberal estimation of all imaginable errors, 
their total sum does not reach 0 03 per oent. 

The crystal value of this wave-longth from 
Siegbahn’s ‘,‘Spektroskopie der ROntgenstrahlen”, 
1931, and corrected for diffraction (8-32136) gives 
the relative morease 

■ =» 0-218 per oent and=» 1-00218 
A crpt, A cryit. 
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corresponding to a value of tho electronic charge 
* e — 4 805 X 1<H» K s u. 

instead of that (e -=■ 4 774 X 10- 1 *) usotl by fixing 
the crystal scale This new value is in very good 
accordance with Boarilen’s 1931 value. 

For comparison with older results I have used a 
similar diagram (Fig 1) as before 6 showing the error 
distribution for Millikan’s measurements and my 
own in 1928 and 1934 On account ol the very small 
dispersion of the new values, the interval (within 
which h is the number of observations) has been 
diminished fiom 0 1 per cent to 0 05 per cent, 

A more detailed description will soon be published 
elsewhere. 

KhIK Ba( KLIN 

Physics Laboratory', 

Uppsala 
NoV 25 

1 Krlk ll&cklln, Mm , 1 iipnula Uulv Amkrtft 

■ J A Bearden, Phy, Rev , (2) 87, 1210 . 1931 

• S K Allison, Phy, Rev , (2) 44, lrtl , 1983 

• Y Tu, Phyt Rev , (2) 40, M2 , 1932 

• loc ell and Natcrb, Ml, 499 , 1929 


law relating frequency of copulation to population 
density in Calandra granana and G. oryzas, and that 
there is an ‘optimum’ density for frequency of 
copulation in theso, and presumably other, insect 
sjiecies The data are presented graphically in Fig 1. 



For densities higlici than tho ‘optimum’, our 
Experimental Analysis of Population Growth experimental data ((inform very closely to the 
Human populations have always proved favourite ^'^tical relationship represented by the formula 
material for analysis by statisticians and others Log Y -log a 4 -b log X 

interested m mathematical thoories ol population 8 8 “ 

growth. From the experimental aspect, howover, where F is the frequency of copulation and -V the 
humans are far from being ideal biological material, number of wheat grams per worn il Further, it is 
so that other animals, such as protozoa, mammals apparent (soe accompanying table for data) that the 
and insects, have to bo used ; although it does not rate of ov iposition is highly correlated with the 
yet appear to be fully realised how suitable tho latter frequency of copulation, and tho latter is, therefore, 
are for this typo of woik Tho theory of biotic a dominant factor m the rate of population growth 
potential and environmental resistance 1 lias done when other factors aro at or near their optimum for 
much to create a new interest in population studios the species The ‘optunum’ densities for tho above 
in that it attempts to place the problem upon a processes are not absolute and can be shifted in 
quantitative experimental basis Working with eithor direction by altering the physical or biota 
Tnbolium confueum. Chapman demonstrated that, factors of the environment, such as the temperature 
irrespective of the initial density, a point of equili or the sex-ratio 
brwm is oventually attained 
after which tho population ro- 
mains relatively oonstant, pro¬ 
vided the floury medium is re¬ 
newed frequently enough to re- 
raovc waste products and main¬ 
tain an abundance of food He 
concludes that equilibrium is at¬ 
tained when the biotic potential 
is equalled by the environmental 

resistance, and that the lack of • Average percentage of female* in eopulo I>er hour 

population moroase is not due to 

the absence of ogga or their infertility, but on account Our studios are being continued and will 
of the eating ol eggs and pupa) by the adult booties appear in detail later, but so far us they have 
Later, it was Bhown by one of us* that thisexplana- gone, some important points emerge (1) In 
tion of the stationary character of the population is determining certain biotic constants (for example, 
only partially correct, since, in the higher densities, opposition rate) it is not sufficient to define 
there is a rapid falling off in the munber of eggs the temperature-humidity oorditions of the ex- 

oviposited and a considerable decrease in their for- perunent—the density and sex-ratio of the popula- 

tility. At the same tune, it was demonstrated for tion must also be stated. (2) Id the limitation 
Tribohutn confuaum and Calandra granana that there of population growth, tho greater the favourabihty 
is an optimum density, above and below which of the physical factors of the environment the 
reproduction takes place at a reduced rate. In less significant do they become, and (assuming 
attempting to explain this phenomenon, it was absence of parasites and predators) the greater 

pointed out* that important factors were involved in the importance of the rfile of autobwtic factors 
‘‘the frequency and ohances of interruption of In Nature, these factors will be of greatest 

copulation in the various densities’’. These factors moment when the population approaches ‘plague* 
have now beep analysed in detail, Our experiments dimensions. (3) It seems, therefore, that natural 
show conclusively that there is a definite biologioal populations can exert an automatic check on their 
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numerical incroase, arid that the organism itself 
imposes tho ultimate limit to its own abundance 
when all other factors normally inhibiting population 
increaso have failed 

Stewart MaoLaoan 
Edward Dunn 

Natural History Department, 

University of Aberdeen 

1 Uluipman, 11 N , “The Ouantltut Ivo Analysis oi Environmental 
Eat tor* , Froloyi /, 9, 111 , 192M 

■ MacLagun, I) 8 , Thu EtfKt of Papulation Oensitv upon Kate of 
Reproduction , Pruc Roy Soc , 11, 111, 4 17 , 1932 


Exhibition of 'Autogenous' Characteristics by a British 
Strain of Calex pipiens L. (Diptera, Culicidx) 

A few yours ago, Rimbaud 1 , De Boisaezon 1 and 
Huff’ independently directed attention to tho fact 
that females of eortaui strains of G. pipiens were 
remarkable, not only in being able to breod, under 
suitable conditions, throughout the winter, but also 
in being able to lay fertile eggs without a preliminary 
meal of blood Koubuud considers these unusual 
characteristics to bo indicative of a distinct, 'auto¬ 
genous’ race of C pipiens, which thrives (in his 
opinion) oxclusivoly in urban areas where aitihoially- 
lieatod buddings are common De Boissezon, pn the 
other hand, denies the existence of such a race of 
C. pi pi ms, and asserts that, the biological peculiarities 
ill question may bo caused to manifest themselves 
in any strain of C pipiens (whether town- or country- 
bred) merely by giving the larva* plonty of rich food 
and keeping them warm 

Durmg the year 1932, two soparato ‘autogenous’ 
strains of this sjiecies were imported into England— 
one, in tho form of adults, from Hungary, ami the 
other, in tho form of larvu) and eggs, from Germany— 
and were investigated by Miss M Vincent 4 and Dr 
Malcolm MacGregor* respectively. From tho material 
thus obtained, both of those experimenters succeeded 
in rearing a number of generations of C pipiens 
without providing any of the females with blood- 
meals The adults derived from both of tho above- 
mentioned countries were markedly stenogamic, the 
German ones mutuig satisfactorily in cages having 
a volume of only one eighth of a cubic foot, and the 
Hungarian ones in “small cardboard tubes” 

So far as wo are aware, no caso of autogenous 
characteristics being exhibited by a British strain of 
C pipiens has ever boon rocordod The followmg 
facts may therefore be of interest 

On October 6 we found, on the surface of water 
in an outdoor tank (in which, it may be noted, a 
species of Chura is growing), a small raft comprising 
105 eggs of C pipiens We transferred this raft into 
a laboratory tank containing ditch-water, into which 
crumbs of wholemeal bread were thereafter intro¬ 
duced from time to time The eggs composing this 
raft hatched on October 8, and by October 24 most 
of tho larva* had reached the fourth instar. Owing 
to the mildness of the woathor throughout October, 
the central heating of the building was not put into 
action until October 31 . the temperature of the 
laboratory during the previous four weeks having 
varied between 10“ and 18° C. 

On November 1, with the view of obtaining some 
freshly-hatched adults for mounting, we transferred 
the larvae and some water from the laboratory tank 
into a small breeding-jar, whioh has since then been 
kept in close proximity to a hot-water radiator. 
Pup® first appeared in the jar on November 8, and 
adults commenced to do so on November 12. Adults 


were removed from the jar when required for mount¬ 
ing, but in no caso was a blood-meal given 

On tho evening of Novomber 23 wo were surprised 
to see a small egg-raft on tho surface of the water m 
the jar, and we found a second one on tho following 
morning The first raft (which consisted of 38 eggB) 
hatched in the evening of Novomber 26, and the 
second ono (of 40 eggs) hatched during that night 

The portion of the breeding-jar above the water- 
level (that is, tlio space in which the adults are 
confined) has a volumo of 600 c c —about one-sixth 
that of the cages employed by MacGregor 

J F Marshal,!, 

J Staley 

British Mosquito Control Institute, 

Hayhng Island, Hants 
Nov 29 

' C R Acad Sci Pr , 188 (10), 73V-7JB , 1920 Also, Hull Soe 
Hath ixvt , 2) (It), 196-201 , 19JO 

‘ Bull Sue Path exot . 22 (7), 549-553 , 1929 Also -Inn Paramt 
sum comp , 12 (3), 182-192 , 1934 

• lluil Bull, 56 (5), 317-250 , Woods Holo, Massachusetts, 1929 

* Arb una bial tonch Iiut , 6, 119 122 , Tlhans, 1933 

‘ Trane Roy Soe Trap Med and Hyp , 26 (3), 307-314 , 1932 


Do Whales Descend to Great Depths ? 

As 1 have stated elsewhere 1 , a difference of opinion 
exists as to the depth to which whales descend. 
Diver’s paralysis or caisson disease is tho usual 
consoquenco of descending below about 130 ft. Do 
whales descond below tins depth ? Foi obvious 
reasons, tho answer to tins question is of considerable 
interest lrom a physiological point of view 

Quito a number of awkward facts might be pro- 
sonted to those who, on theoretical grounds, deny 
that whales descond below very moderate depths 
Perhaps the followmg will suffice 

1 The whaling ships that used to sail from 
Dundee and Poterhoad each carried a number of 
five-oared boats and soveral miles of 2J-in or 2}-in, 
whale-line , and when the ships reached the ice, 
600 fathoms of whale line wore coiled into each of 
the boats It was, however, only in the deeper parts 
of the Greenland Sea and Davis Strait that it was 
necessary to coil so much line into the boats . as 
may bo gathered from what Scoresby says, in shallow 
situations near Spitsbergen and the wost coast of 
Greenland where the whales were caught at an earlier 
date, a shorter length of line sufficed 

2. When a harpooned Greenland whale ‘sounded’, 
or went vertically down, it took out tho whale-line 
very quickly ; the woodon bollard in the boat’s bow 
sometimes smoked and threatened to catch fire At 
the same time, the boat’s bow was pulled down, and 
if, as sometimes happened, the line became entangled, 
tho boat was liable to be pulled right down. After 
an interval tho whale reappeared near where it went 
down and was killod 

3. When harpoohod whales ‘sound’ thoy take out 
a limited amount of line only. 

(а) Large Greenland whales took out from 700 
to 800 fathoms ; half-grown animals from 400 to 
600 fathoms, and calves apparently very much less. 

(б) A full-grown male Bottlenose took out 700 
fathoms ; females and young males from 300 to 400 
fathoms. 

(c) Large narwhals took out about 200 fathoms. 

Except in Che vicinity of certain kinds of ioe, 
Greenland wholes when harpooned nearly always 
sounded or dived towards the bottom. What kind 
of refuge they expected to find at the bottom is not 
very apparent. Sometimes they died at the bottom 
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and had to be hauled up, occasionally, according to 
jficoresby, with broken jaw-bones. A log book, dated 
1871, now in the Hull Museum, contains tho following 
entry : “June 25th (Lancaster Sound) • Killod a 
whale which died at the bottom in 600 fathoms of 
water”. Robkkt W Urav 

8, Hartley Rood, 

Exmouth 
Nov 17 

1 The Diving Vinner* of Whales', Natural at. 111 cember lll'U 
"Antic Regions, Mil 11, p 173 and |> 889 


Vision in the Ultra-Violet 
With regard to the discussion which has be< n 
taking place in Nature reeontly 1 , tho following 
observations may be of interest. In 1920, whilst 
working at tho National Institute for Medical 
Research, Hampstead, with T C Angus, in the 
course of which we used, incidentally, a double mono¬ 
chromator, and whilst we were fitting this up, we 
decided to try on ourselves how far we could see 
into the ultra-violet We decided that one of us 
could sec the >3130, and tho other could not see 
shorter than >3650 in the moreury’spectrum Another 
young physicist could see >3130 quite easily An 
elderly man could only seo >3650 

I have just repeatod these observations I can 
see >3130 quite easily, os can an assistant of mine 
and a youth who works in the clinic Only a single 
monochromator was used for this puipose , this is a 
Hilger monochromator for tho ultra violot, and as 
Fabry* says, thoro is always a certain amount of 
background but this remains constant as tho wave¬ 
length drum is rotatod slightly This lntor procedure 
brings the line on to and removes it lrom tho col¬ 
limator slit Thus the line can bo picked out against 
tho background The >3130 line appears as a dark 
violot colour much the same as >3650 Since people 
varying from fifteen to thirty years of age aro able 
to get tho sensation of sight with >3130, it does no! 
seem to be the prerogative of oxtreme youth 

St John Clinic and H J Tavtob 

Institute of Physioal Medicine, 

Kanelagh Road, 

London, S W.l. 

Nov. 26. 

1 N*Tima, 134, 416, Sept 15, 1934 


Oxidation-Reduction Potentials of Hypoxanthine C 
Xanthine and Xanthine “ Uric Acid 
In a recent paper, D. E. Green 1 published values 
of the potentials of tho Bystems hypoxanthine X uric 
acid, xanthino zt uric acid, which I had already 
determined* 

Green claims to be the first to have demonstrated 
the reversibility of the system hypoxonfhme st uric 
acid. He states this, because my data are based on 
measurements made on equimolecular mixtures of 
hypoxanthine and urio acid, and consequently the 
constancy of the normal potential when the propor¬ 
tions of the constituents of the system are varied is 
not evident. Green asserts this, in spite of the fact 
that I have shown that the same state of equilibrium 
(the same potential) is found, whether hypoxanthine 
w oxidised, or nrto add is reduced. It seems to me 
then that the onrve presented in my work leaves no 


Green also states that I did not justify the assign¬ 
ment of tho value of tho number of equivalents in 
the formula 


E h 


[Hx] 


whero E t is tho normal potential, [Hx J tho activity 
of hypoxanthine, and [17] the activity of uric acid 
It is, however, not at all difficult to boo that if the 
reaction taking place in the galvanic coll is an oxida¬ 
tion of hypoxanthine into uric and, and that this 
reaction is revorsible (as I liavo shown it to be), then 
it follows that tho above equation m a necessary 
eonsoquenco oi thermodynamics 1 did not consider 
it useful to insist on its validity in a preliminary 
note Moreover, this oquation does not at all imply 
equality of tho levels of energy at which the four 
hydrogens are exchanged, since only the initial state 
mid the final state of the eonstitueuts of the reaction 
are to be taken into eonsideiation 

Finally, if I have neglected tho dismutation dis 
covered by Bach and Mithlin, l have done so because 
Wieland was not able to confirm their findings I 
quite agroo with Green that tho short duration of 
Wieland’s experiments may explain why tho dis- 
mutivtion of xanthine to hypoxanthine and uric acid 
was not observed But I should like to pouit out 
that if sin h a dismutation does exist (in any pro 
portion whatsoever), it would not at all affect my 
results sineo the ratio [//r]'[f/J remains equal to 1 
when two molecules of xanthino are formed at the 
exjionso of ono niolooulo of hypoxantliuie and one 
molecule of uric acid 

Thus, no objection could he mode as to tho value, 
which I found for the normal potential of the system 
hypoxanthine une acid It is 

A”, — 0 410 volt at 38° 0 and at pTI - 7 31 * 

(value calculated from my data), or 

E\ — — 0 399 volt at 30“ C and at pH = 7 31 

(valuo calculated from the temperature coefficient 
that I have later established) 

This value is identical with the theoretical one 
given by Green, namely, — 0 400 

As for the system xanthine “ uric acid, the dis¬ 
mutation does bnng about a correction for tho value 
of E 'o but it is inferior to tho experimental errors if 
Bach and Michlin’s figures arc used. If, however, 
we apply the method of calculation that Micliaelis 
has shown in his well-known work on two-step 
oxidations, and making use of Green’s figures, wo 
arrive at a new value for the dismutation constant 
Tins value shoidd be taken into consideration, 
although the resulting variation, when applied to equi- 
znolocular mixtures, is rather small. 

Applying this correction, the value of the normal 
potential of tho system xanthine ^ uric acid will 
then differ from the one that I have indicatod by 
- 0 0048 volt at pH = 7 6o. 

D E. Green’s confirmation of tho existence of a 
dismutation process is therefore of interest. It entails 
a correction of the same order as the one brought 
about by the ionic concentration effect, which I 
have studied in detail in a memoir actually in press. 

Sabina Fairn. 

Institut de Biologie physioo ohmuque. 

Pans. 


1 Biodmt. J , IB. Vo 4, 
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Flavin Transformation by Bacteria 

From a laetoflavin solution -which had become 
blue fluoroscont, a bacterial spocies has been isolated 
capable of changing the usual green fluorescence of 
the flavin solution, and of developing a blue fluores¬ 
cence When a very small amount of these bacteria, 
taken from agar, is put into each of two tubes, one 
(ontaimng aqueous flavin solution, the other only 
water, the following observations can be made 

1 The green fluorescence of flavin often dis¬ 
appears in about an hour, due to reduction, and may 
be recovered by shaking with air 

2 In any case tho intensity of the greon fluores¬ 
cence b(>coines gradually less At the same time a 
blue iluorosceucc dec ('lops in tho solution The final 
disappearance' ot flavin takes about 12 hours with 
fresh bacteria and 0 6 y per c c of laetoflavin More 
than 3 y per e c of laetoflavin in tho solution is 
toxic, and no change occurs 

3 Tho tube containing wator and bacteria, but 
no flavin, does not develop a blue fluorescence No 
v isible growth occurs m either tube 

4 A tube containing the some amount of flavin 
under sterflo conditions continues to fluoresce green 
indefinitely 

Brewers’ yeast and Clostridium aertobutyheum, 
both of which contain flavin, do not offoct a similar 
change in flavin solutions , nor does Mycoderma 
cerevisute Tho bacteria concerned, after drying, 
give an alcoholic extract showing no green (flavin) 
fluorescence, but only blue 

The bUie-lluoroBi mg substance, either extracted 
from the bacteria or formod in a flavin solution by ft 
small amount of bacteria, is extractablo by chloro¬ 
form It may be extracted from chloroform by 
.alkaline water. The blue fluoroscenco has the same 
intensity from pH 12 to pH 5, but disappears m moro 
acid solutions It is not aSectod by hydrosulphitc, 
or by bromine 

The organism is a (tram -negative rod, occurring in 
pairs (diplo), and apparently non spore forming a 
possible relationship to Coli bacteria is being in¬ 
vestigated 

The nature of the blue fluorescing substance, and 
of its apparent production from flavin by this and 
other organisms, is being studied The wide distribu¬ 
tion of laetoflavin m Nature, and the existence of a 
related, blue-fluorescing substance (lumichrome), give 
these observations special significance 

L Bradley Pett 
(Overseas Scholar (Canada) of 
the Royal Commission for tho 
Exhibition of 1851 ) 

Biochemical Institute, 

Stockholm, Sweden. 

Nov 15 

Cosmic Radiation and Stellar Evolution 

In connexion with the recent hypotheses 1 that 
some of the components of the cosmic rays are ions, 
it may be noted that the omission of high speed 
ions from stars would reduce their mass by the same 
amount as if these ions had been annihilated in the 
manner suggested by Jeans. The emission of a proton 
from a star represents the same loss of stellar mass 
as the transformation of a proton and an electron 
into a quantum of ultra y-radiation. 

Thus the emission of oosmic radiation in the form 
of heavy ions from stars may reconcile the theory 


of stellar evolution suggested by Eddmgton’s mass 
luminosity law and the Russell diagram (whioh seems 
to require stellar lives of the order only possible if 
we assume an Einstein - do Sitter universe with a 
time scale of 10“ years), and the Friodmann-LemaJtre 
cosmology with on expanding universe, which sug¬ 
gests that the ago of tho stars is of the order 10“ 
years , for tho emission of heavy ions m such intensity 
as is indicated by tho cosmic ray ionisation observed 
at high altitudes suggests that stellar moss may 
decrease appreciably during 10“ years, since in 
addition to tho loss of mass due to tho omission of 
heat and light radiation, there is the docrease due to 
the actual ejection of stellar ions probably of high mass. 

The process of stellar evolution m the downward 
direction of the Russell diagram would thus suggest 
(if tho short time scale of the expanding universe is 
adopted) that the cosmic ray ions are mainly omitted 
from tho heavier stars ; and by main sequence stars 
in passing down the sequence According to this 
suggestion, tho low mass of tho white dwarfs (which 
are usually assumed to represent the final stage of 
stellar evolution) shows, theieloro, that cosmic rays 
aro entirely emitted from the younger stars, and it 
is probable, therefore, that the white dwarfs emit 
practically no radiation in the form of cosmic rays 
H. J Walxk 

Department of Physics, 

Washington Singer Laboratories, 

University College, 

Exeter 


■ Bluclcptt, International Conference on Fhja 
and Stepheiuon, Hhyt lirr , 46, 441 , 1634 


Compton 


Formulae and Equations in Nuclear Chemistry 
Iv tho advance proofs of the International Con¬ 
ference on Physics, hold in London and Combndge 
in October 1834, and m other recent publications, 
the Italian authors write the mass-number and 
atomic number of the element on the right ; for 
example. He, 4 , 01,,“; tho English authors write 
thorn diagonally, for example, ,He‘, , f Cl M , and tho 
French authors on the left, thus, IHo, J*C1 When 
dealing with molcculos it is essential to leave a space 
on tho right in which to indicate tho number of atoms 
as m the English formulae, H,0. Cl„ or the French 
formulae, H*0, Cl*, etc The Italian scheme blocks 
both positions and cannot be used by chemists, 
the English scheme cannot be used by French 
chemists, whereas the French scheme is convenient 
for all nationalities and might with advantage be 
adopted internationally. It has the incidental 
advantage that, when the numbers are printed 
vertically above one another, and are not staggered 
as m the Italian scheme, it is particularly easy to 
see by subtraction the number of neutrons in the 
nucleus. T. M Lowry. 

University Chemical Laboratory, 

Cambridge 
Dec. 12. 


A New Magnetic Alloy with very Large 
Coerddve Force 

While investigating the magnetio properties of 
metallic neodymium containing about 7 per cent of 
iron (the sample was kindly lent to us by Prof. 
Hopkins of Urbana, HI.) we found that this material 
is strongly ferromagnetic. Its specific magnetisation 
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(bear saturation) in a field of 20,000 Oersted is about 
(3 at room temperature. 

It is rather difficult to assert at present whether 
we are dealing with a homogeneous alloy of iron and 
neodymium, or whether the finely dispersed iron is 
imbedded among the neodymium grains. The value 
of the specific magnetisation seems to correspond to 
about 7 per cent of free iron. Yot the material 
investigated by us shows an extraordinarily great 
ooercitive force, reaching 4,300 Oersted with a 
remanent magnetisation equal to 70 per cent of tho 
maximal temporary value. This enormous ooercitive 
force, so far as we know, has never boon observed 
either m pure iron or in any of its alloys Thus we 
may oonolude that these remarkable magnetic 
properties are due to a hitherto unknown iron alloy. 

We are examining the nature of this alloy and we 
hope to publish soon elsewhere further details con¬ 
cerning this problem 

Physioo-Technical Institute V Drozzina 

of the Ural, R. Janus. 

Sosnovka 2, Leningrad, 21. 


37 


Ascorbic Acid and Thiosulphate in Urine 

To investigate the metabolism of vitamin C, one 
can determine the content of ascorbic acid m urine 
by means of titration with 2.8 dichlorophenolmdo- 
phenol in acid medium An interfering reduoing 
substance is present in relatively large amount in 
tho urrno of diabetics and also in that of oats, and 
to less extent in tho urine of normal persons and 
dogs ; this has proved to be thiosulphate. 

The thiosulphate can be separated from the 
ascorbio acid by means of precipitation with mercuno 
acetate (a method used to remove cystoin, ergo- 
thioncm and glutathion 1 ,*) and by precipitation 
with barium salts. 

Details of the operation will appear in Ada Brtma 
Neerlandtca. 

M van Ekkklbn. 

Laboratory of Hygiene, 

University, Utrocht. 

Nov 22. 

1 Kmmerlf, Bioehtm J , 18, 208 , 1934 

1 Bmmerle and van Kekolcn, Bioctum J , £8, 1158 , 1034 


Points from Fc 

Lord Rayleigh finds that helium gas can pass 
not only through silica gloss but also through gelatino 
and celluloid. He suggests that the gas passes 
between the individual crystals that compose these 
materials. Single crystals of quartz do not allow the 
passage of helium, but boryl, which has an exception¬ 
ally open crystal structure, does 

Alloys of thallium-lead or thallium-bismuth (Bi,Tl,) 
when rendered supra-conductive by cooling below 
4° K„ allow electromagnetic fields above certain 
critical values to penetrate them Prof. W. J. de Haas 
and Mr. J M. Casunir-Jonkor give tho relation 
between the value of the cntioal electromagnetic 
field and the temperature. 

Experiments with supra-conductive materials are 
also reported by Mr N. Kurti and Prof F Simon, 
who have determined the transition points for 
zirconium (0-70° K), hafnium (0-3-0-4°K) and 
other metals. From these experiments and others 
with mixtures of a metal and paramagnetic salt, tho 
authors hops to observe the effect (entropy) due to 
the ohange of distribution of the spin of atomic 
nuclei at very low temperatures (0*01°-1 -0° K ) 
The authors, using the magnetio roothod of producing 
very low temperatures, have reached a temperature 
of 0-04° K. with iron alum. 

The reosnt deaths of Prof. W. M. Hicks and Sir 
Horace Lamb prompt Sir Joseph Larmor to con¬ 
tribute a few historical remarks on vortex theory, 
and to direot attention to one of its unsolved aspects 
of importance to aeronautio research, namely, whether 
a straight vortex cylinder fades from core outwards, 
and how rapidly. 

From calculations baaed upon the wave-length of 
X-rays determined by the grating method, and also 
from crystal diffraction, Prof, Erik B&cklrn finds a 
value for the charge of an electron which differs 
appreciably from that obtained directly by means of 
electrified droplets. 

Experiments on the relation between density and 
uroqt'Mttay of copulation in weevils lead Dr, 8. 
M ac L agan and Mr. E. Dunn to the conclusion that 
the organim automatically limits its own abundance, 


regoing Letters 

when othor factors normally inhibiting population 
are not effective. 

Certain mosquitoes {Culex pipiens) of British origin 
can lay eggs without a previous meal of blood Mr. 
J F. Marshall and Mr J. Staley report this fact, 
already observod with cortam races of mosquitoes on 
the Continent, and ascribed to their adaptation to urban 
areas, where artificially heated buildings are common. 

Tho electro-chemical potential (electromotive force) 
obtainable from the oxidation of hypoxanthine to 
uno acid (final stage of nitrogen oompounds elim¬ 
inated from the body brought about in the presence 
of enzymes existmg in the liver, spleen and in nnlk), 
was found by Miss Filitti to be about — 0-400 and 
— 0-113 volts respectively. Mr D E. Green went 
more deeply into the theory of tho reaction, and 
carried out further experiments, criticising previous 
work as not proved. Miss Filitti now points out that, 
as regards hypoxonthino, Green’s findings confirm 
her own, while the xanthme-uric acid potential needs 
only a small correction due to their ‘dismutation’ 
(reversible change in absence of oxygen) 

A bacterium whioh is able to destroy the usual 
green fluorescence of flavin solutions, producing 
instead a blue fluorescence, is brought to notice by 
Dr. L. Bradley Pett, who describee some of the 
properties of the blue fluorescent substance. 

The theory of the expanding universe gives ten 
thousand million years as the age of the stars, while 
previous calculations based upon the rate of loss of 
mass (in tho form of energy) necessitated a period a 
hundred times longer. Mr. H. J. Walke suggests that 
the discrepancy would be eliminated if the heavier 
stars give off not only radiant energy but also ions 
(which form part of the oosrrno rays). 

Neodymium containing 7 per cent of iron is found 
by Miss V. Droiima and Mr. R. Janus to have great 
power of retaining magnetisation. The reversed 
magnetio field neoeesary to reduce its magnetic in¬ 
duction to zero (coercive field) is stated to be greater 
than that for pure iron or any of its known alloys, 
which suggests that the material investigated con¬ 
tains a hitherto unknown iron alloy. 
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Population of Europe. Sorao comparisons of density 
and distribution of European population in 1720, 
1820 and 1930 are made by Mr. J. Haliczer in 
Geography of Docember 1934 The data for 1720 
involve various calculations book from later years 
and contemporary estimates Those for 1820 include 
census figures for most of the States of Western 
Europe but, as in 1720, no data of any value are 
available for the Balkan peninsula In 1930 reliable 
census figures are used. So far as comparisons are 
valid, Mr. Haliczer computes that the population in 
1820 was 1 89 tunes that in 1720 and in 1930 it was 
4 51 tunes that of 1720 Two oentunes ago the 
population everywhere was sparse except in the 
Rhine valley, contral Germany, the English plain 
and the Po basin The regulating factor of chief 
import was then soil fertility, but the black soil area 
of southern Russia was almost empty By 1820, 
the ranges between maximum and minimum densities 
were small, but industrialised areas were beginning 
to show marked increases The peopling of the 
black earth region was beginning By 1930 inequalities 
in density were very marked owing to industrialism, 
and in Russia the ‘oontre of gravity’ of population 
had shifted south, A further estimate shows that 
m 1720 the 'centre of gravity’ of Europe’s population 
was about 45 miles oast of Munich, in 1820 it was 
14 miles east of Passau anil in 1930 it had moved 
to 30 miles north of Vienna In other words, it 
has shown a steady tendency to move east, thus 
decreasing the percentage of the whole population 
that inhabits western Europe The total shift in 
two centuries is 124 miles. 

Life-Hutory of Euphausia krohnii. Miss Winifred E. 
Frost has described the occurrence and development 
of Euphausia krohrm of! the south-west coast of 
Ireland (Proc. Roy. Irish Acad., 42, (B), No. 3, 1934). 
Already in a previous publication (1932) she has 
considered the distribution of the larva) of Meganycti- 
phones norvegica and Nyctiphanes couchn, and the 
present paper is on the same lines Euphausia 
krohnn is one of the species of euphausuds most 
frequently taken in these waters, and the adults occur 
m large numbers It is interesting that Miss Frost 
finds the same number of furoilia stages which 
occurred in Mr F S. Russell’s material from the 
Mediterranean (Lebour, 1920) and only these, three 
in all. No intermediate forms have ever been de¬ 
scribed, and this indicates the probability of the 
‘jumping’ of several stages, which is apparently not 
unusual in deep-sea species. Eight oyrtopia stages 
are described which gradually lead to the adult form 
This species is only found in waters of high salinity 
and is a typical oceanic species. Its normal habitat 
for living and breeding is on, and westward of, the 
Atlantic Slope. All the present material, with one ex¬ 
ception, camo from a depth of more than 100 fathoms, 
although some of the Mediterranean larvee were 
found in only 17 fathoms. They are always found in 
water of a fairly high temperature. Breeding appears 
to take place almost throughout the year, with 
varying seasonal intensity. 

Effect of X-Rays on a Sex Cell of Tobacco. In an 
investigation of the effects of X-rays in producing 
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mutations in Nicotxana Tabacum var. purpurea, 
Goodspoed and Avory (J. Genetics, 29, No. 3) 
treated the megaspore mother cells to radiation at 
about the time of the reduction divisions The result¬ 
ing progony showed a large series of variations. One 
of these was crossed with the control and the off¬ 
spring were bred through five generations In this 
way were obtained from the descendants of a single 
X-rayed megaspore 14 derivative typos, 7 of winch 
bred true These types diffored from the control in 
habit, form of leaf, flower and capsule, and in colour 
of leaf and flower, some of the types being so marked 
that they would rank as vanoties or even species 
Two types shown to be due to different genes bore 
stigmatoid anthers, another had pointed capsules, 
while the leaves ranged from broadly ovate to elliptic 
and tho flower colour from carmuie to rose and 
orange-red Cytogenetio analysis Bhowed that at 
least five of the 24 haploid chromosomes had been 
altered Chromosome fragmentations had occurred, 
leading to homozygous duplications and deficiencies, 
as well as translocations and geno mutations. Prob¬ 
ably plants which are homozygous for a ohromosome 
deficiency can survivo because the tobaooo is a 
polyploid species. 

Sclerotima Rot of Patwa in India. Patwa (Hibiscus 
sabdanffa) is a fibre crop grown fairly extensively 
round the Pusa district of Bihar, India It is sown 
with the monsoon rain in July, and is usually har¬ 
vested for fibre in lato October. A few plants to 
provide seed, however, are left untd the end of 
February The appearance of a destructive disease 
in December and January is therefore a serious 
menace to the contmued propagation of tho crop. 
Dr B B Mundkur has studied this disease (Indian J. 
Agnc Science, 4, Part 4, 758-778, August 1934). The 
fungus attacks the flowering stem, causing brown 
patches or cankers to appear on the surface. Black 
sclerotia may also appear, and frequently are found 
in the seed bolls They are about the size of Patwa 
seeds, but are easily distinguished by their oolour. 
The causal fungus has been identified as Scierotinia 
scierotiorum (Lib.), de Bary Ascospores are produced 
from apotheoia lying on the soil in November, and 
can infect unwounded, hoalthy plants. The optimum 
temperature for growth is 22° C Hand separation of 
sclerotia from harvested seeds, combined with deep 
ploughing to bury sclerotia which may lie on the 
surface, are the control measures recommended. 

Advance of Glaciers. In a recent paper to the Royal 
Geographical Society (November 19) on “Threatening 
Glaciers”, Prof. K Mason reviewed the evidence 
available regarding the movement of glacier snouts 
in the Karakorams during the last twenty yrfftrs. 
He believes that substantial advanoe of the snout 
follows a period of. degeneration or retreat, and that 
the rate of advance is controlled by topography. 
After the advance the snout takes some tune to. 
settle and if unenclosed is liable to spread. The 
variations in the dates of advanoe of various eon- 
tiguous glaciers suggests that the advances cannot 
be due to olimatic cycles. With some glaoiera, periodic 
rapid advances occur. Prof. Mason thinks that these 
advanoes are due to accumulations of ioe in the 
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^gathering ground either by avalanches, the advance 
of tributary glaciers or by normal snowfall. The 
accumulation Is slow, and the outflow may be 
obstructed, but eventually the pressure becomes 
irresistible and the glacier advances In discussing 
what could be done to mitigate disasters due to ice 
advances and associated floods, Prof. Mason believes 
the best plan is* to study the intermittenoy of the 
glacier and so be able to predict its advance If 
the causes are of the nature he suggests, no doubt 
the advances and retreats are rhythmical. 

A Forgotten Indian Meteorite. In his presidential 
address to the Hyderabad Soionoe Association m 
July last, Mohammad A. R. Khan, principal of 
Osmania University College, Hyderabad, directs 
attention to a reoordod fall of a meteorite which 
was omitted from C. A Silberrod’e “List of Indian 
Meteorites” (Mm. Mag , 23, 290 ; 1932) The cir¬ 
cumstances of the fall referred to were recorded at 
the time by Jahangir in his memoirs, of which 
several translations are available The meteorite fell 
m one of the villages of the Jalandhar district, 
Punjab, in 1621 (30 Fawardm, A.H 1030) and was 
brought to the Emperor Jahdngir, who ordered a 
sword, a dagger and a knife to be made out of it 
The sword-maker found that the moteonte broke to 
pieces under the hammer, whereupon he was told to 
mix it with some other iron. This he did, using 3 
parts of metoonte to 1 of ‘common iron’, and made 
two sword blades, a knife and a dagger, and brought 
them to JahAngir, who found they out splendidly 
The fact that the swords had been made was known 
to James Sowerby, who, in 1820, published in the 
PhilotophuMl Magazine an account of a sword which 
he had made in 1814 for Alexander, Emperor of 
Russia, out of a piece of the Capo of Oood Hope 
meteorio mm. In this instanco, the blade was made 
from the meteorite without any admixture of other 
metal. It has been suggested by H. Blochmann that 
the Jalandhar meteorite was a stony iron or siderohte, 
and not a true meteoric iron, since it broke to pieces 
under the hammer. Its weight is given as 160 tolas 
(about 2 kgm.). Mr. Khan lias published his address 
m an abridged form hoping to induce some of his 
readers to inquire as to the present whereabouts of 
the swords made from this meteorite. In an appendix 
he has collected published accounts of a recently 
recorded fall of meteoric iron at Bahjoi, south of 
Moradabad, United Provinces, on the night of July 
23, 1934. One piece, the only one so far recovered, 
weighs nearly 23 lb. 

Infra-Rtd Spectrum of Iron. The production of 
photographic plates sensitive to infra-red light has 
been of great value In the study of this part of the 
spectra of both laboratory and other sources. It has 
also, however, emphasised the need for accurate wave¬ 
lengths which can be used as a comparison m this 
region. The iron arc is a very convenient source 
rf comparison spectra fbr most types of work, but 
the wave-lengths in the infra-red have not been 
satisfactorily studied. This has now been remedied 
Py Prof. H. Dingle (Men. Not. R.A.8. , 94, 866) 
who has measured the wave-lengths of 68 lines 
between 8838 A. and 10218 A. The photographs 
were obtained in the first order of a 10-ft. concave 
grating, the overlapping second and third orders 
being used M comparisons for determining wave¬ 
lengths. The molts are not proposed as ultimate 


standards, but are probably correct to within 0 01- 
0 02 A , and should be found of great value to those 
infra-red investigations. 


Liquefaction of Helium. The liquefaction of helium, 
using the Joule-Thomson cooling offoct, is ordinarily 
a costly process requiring large quantities of liquid 
hydrogen for pre-oooluig P. Kapitza (Proc Roy. 
Soc , Nov. 1, 1934) has succeeded in liquefying helium 
by adiabatic expansion, tho expanding gas being 
mode to do external work on a mov mg piston The 
difficulty of lubricating a piston working at very low 
temperatures is surmounted by making the piston 
fit its cylinder fairly loosely The Iosh of helium past 
the piston is reduced by making the expansion stroke 
vory quickly, and the work is done against hydraulic 
pressure Tho temperature is reduced in this ongine 
to 10° K and the gas is finally liquefied by expansion 
through a nozzle, using the Joule-Thomson effect 
Liquid air only is used for pre-cooling and when the 
apparatus is working, 2 litres of liquid helium are 
produced per hour, with a consumption of 3 litres ol 
liquid air (see also Nature, 133, 708, 1934) This 
apparatus marks a very important advance in the 
technique of low temperatures 

Active Chlorine. Various workers have found that 
an abnormally active form of chlorine is produced 
by an electric discharge in the gas E. J. B Willey 
and S O Fooni (Proc. Roy Soc , A, Nov. 16) have 
repeated and extended this work under more carefully 
defined conditions. No pressure charge was observed 
when an enclosod mass of olilonne was subjected to 
the silent electric discharge in an ozomsor, and no 
special optical absorption could be detected in the 
treated gas. Tho chemical reactivity was tested in 
several different ways. A marked increase in the 
reaction with water was observed when the chlorine 
was activated by a silent or spark discharge. The 
chlorination of benzene, both substitutional and 
additional, was used in much of the work as an index 
reaction It was found that the activity was not 
produced without the presence of a small quantity 
of impurity, possibly a trace of water or hydrogen 
chloride. The experiments on this pomt were 
inconclusive, but it was thought that the reactivity 
is genuinely due to ohlonne and not to a reactive 
impurity. 

New Method* in Stereochemistry. The purification of 
crude d- or f-bomeol, obtauied directly from natural 
sources or by reducing d - or 1-camphor, usually falls 
into two stages : (o) the separation of bomeol from 
isobomeol, and (6) the stereochemical purification of 
the resulting bomeol, J. Clark and J. Read ( J. Chem. 
Soc.. 1773 ; 1934) now show that crude d- and l- 
bomeol may be effectively purified by a species of 
auto-catalytic process Thus, a specimen of com¬ 
mercial d-bomeol was converted into impure d- 
bomylacetio acid; the impuro d-bomyl d-bomoxy- 
acetate obtained by eetenfying this acid with some 
of the original d-bomeol yielded stereochemioally 
pure d-bomyl d-bomoxy acetate when fractionally 
crystallised ; and upon hydrolysis this ether-ester 
yielded pure d-bomeol and pure d-bomoxyacetio add 
In a similar way, pure 1-bomeol and pure I-bomoxy- 
aoetio add were prepared from a specimen of com¬ 
mercial f-bomeol. The method permits also of the 
preparation of stereoohemicaUy pure f-camphor from 
commercial f-bomeol. 
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Physical Society's Exhibition of Scientific Instruments and Apparatus 


T HE Physical Society’s twenty-fifth annual 
Exhibition of Scientific Instruments and Ap¬ 
paratus was held at the Imperial College of Soionce 
and Technology on January 1-3 It is interesting 
to rocall tliat the first exhibition organised by the 
Society was held m the same College in 1005, and, 
except for the War period, it has been an annual 
event of outstanding importance m the scientific 
world Perhaps it is not too much to say that it 
provides tho regular milestones for British scientific 
instrument manufacturers, much in tho same way 
that tho annual motor show does for tho automobilo 
industry. 

In 1920 tho Optical Society joined the Physical 
Society of London at these exhibitions, and in 1932 
these two bodies amalgamated under the title of 
“Tho Physical Society”. Tho first exhibition was 
open for ono ovomng only and there were 17 ex¬ 
hibitors, nearly all of whom are numbered among 
the 110 organisations that took part in this year’s 
exhibition In 1920 tho Research and Experimental 
Section was added , it was divided into three groups 
Tho first, Group A, was intended to show “typical 
results of recent physical research of general interest 
and examples of new and improved laboratory 
methods” , the second, Group B, was to include 
“little known and effective lecture experiments of 
interest to teachers of physics” , while tho third, 
Group C, was to provide an “opportunity for demon¬ 
strating repetitions of famous historical experiments 
in physics”. This last group was discontinued in 1931 
Largely at the instigation of the exhibitors them¬ 
selves m general meeting, an annual competition in 
craftsmanship and draughtsmanship for appronticoe 
and learners employed by exhibiting firms is now 
organised in connexion with each exhibition, and 
money prizes to the value of ovpr £40, as well as 
certificates of honourable mention, aro awarded each 
year The work submitted is exhibited in a special 
section Mr R W Paul, who has done so much to 
establish those competitions, writing in the February 
1934 issue of the Journal of Scientific Instruments, 
says . "At present the principals of some of our 
leading concerns appear to take no aotivcf steps to 
encourage their apprentices to compete in the 
Craftsmanship Competition, so that the interest 
taken in the workshops vanes greatly. Obviously 
tho provision of facilities for executing the simple 
job which suffices to show on apprentice’s skill in¬ 
volves some altruism on the part of a firm for the 
benefit of tho industry, but regard should be had to 
the beneficial effect on the workers of the spirit of 
emulation aroused und the good effect on the morale 
of the shops The stimulus given by tho competition 
to candidates is known in many cases to have had a 
beneficial effoct on their careers. Further, it is 
believed the competition duos something to raise the 
international status of our instrument trade ” 

Tho problem of providing the ever-increasing 
accommodation and supplies of electrical power 
necessary is ono which, for the past few years, has 
taxed the mgenuity of those responsible. But with 
the valuable help of the College authorities and the 
co-operation of the exlubitors, it has been possible 
to arrange matters satisfactorily, although perhaps 
not ideally It must be remembered, however, that 
the Society recoives the great privilege of free accom¬ 


modation m the College, often at considerable incon¬ 
venience to tho academic and research staffs No 
charge is made to exhibitors for their stands, who 
only participate at tho invitation of the Society, and 
it is this feature among others which makes those 
exhibitions so different from the ordinary trade 
exhibitions Another noteworthy feature is that, m 
a very large number of mstances, the directors and - 
leading technical experts of the firms exlnbitmg are 
in attendance on the stands, so that competent replies 
are received to thoso higlily technical questions 
winch those gonuinely interested must of necessity 
ask 

The catalogue is now issued about a fortnight 
before tho exhibition opens, and it is valuablo as a 
handbook to be kept on the desk until tho next issue 
appears Most oxhibitors give a brief description of 
the principles underlying the action of tho instru¬ 
ments and it is this that renders the catalogue so 
holpful A limited number of copios is still available 
and may bo obtained from the office of the Society 
at the Institute of Physics, 1 Lowtlier Gardens, 
South Kensington, 8 W 7 (Is post free) 

The Committee of tho Society responsible for the 
organisation of these exhibitions strongly endorses 
the view of tho Institute of Physios that it is desirable 
that firms and research organisations taking part m 
exhibitions organised by scientific societies should 
include tho names of individuals associated with each 
of tho exhibits. The entries in the catalogue for the 
jiast few years have displayed a desirable improve¬ 
ment m this rospect, and credit is usually given to 
the designer and others responsible for the develop¬ 
ment of tho various individual oxhibits 

Among tho devices in the trade section this year 
wero many oxaraplos of recent developments end 
improvements in electrical indicating instruments, 
galvanometers, radio instruments, relays, pyro¬ 
meters, thermostats, humidity measuring apparatus, 
meteorological instruments, miorosoopos, projection 
and cinema apparatus, in addition to recorders, 
controllers and motors for numerous purposes* 
Representative collections of new technical books and 
journals were also shown. The recent rapid develop¬ 
ment of acoustics was represented by several exhibits, 
and the number of now illumination meters and 
applications of rectifiers which were shown was 
worthy of note In the limited space available here 
it is impossible to mention individual exhibits shown 
m the trade section, so many of which appeared to 
bo of special interest and importance. Descriptions 
of the exhibits may be found in the various trade 
journals, in the Catalogue of the exhibition, and in 
the February issue of the Journal of Scientific Instru¬ 
ments, which is devoted each year to accounts of the 
most important now devices shown in the various 
sections ; summaries of the discourses will also be 
included in that issue of the Journal, We must be 
content here with brief reference to a few typical 
exhibits, which are mentioned for no other reason 
than to indicate the wide variety of instruments and 
apparatus shown. These are : an apparatus intended 
for the detection of oraoks in iron or steel by local 
magnetisation ; a device for determining the ripeness 
of fresh tomato juice; an electrical instrument for 
determining whether hunting by scent on any par¬ 
ticular day is likely to be satisfactory; a special red 
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light without heat for stimulating plant growth, 
and, of oouree, numerous examples of more ordinary 
instruments in new and unproved designs 

The Research and Experimental Section provides 
always a fascinating display of the research physicists’ 
work before it reaches the commercial production 
stage Thirty-one of the reaearoli laboratories 
attached to Government departments, research 
associations, universities and manufacturing firms 
exhibited, Many of the devices shown had beon 
developed for tosting the properties and behaviour 
of a wide variety of materials under the differing 
conditions met with in practice, whdst several others 
were concernod with applications of euthode ray 
tubes and electron cameras to all manner of problems 
One exhibit was staged to demonstrate tho pos¬ 
sibilities of ordering a number of different materials 
to match a given colour by quoting a standard name, 
number or code word, and another was designed for 
the routine measurement of the colour values of 
fabno and similar surfaces viowod by diffusely 
reflected light. Developments m tho method ot 
controlling the speed of small electno and mechanical 
motions by means of light tuning forks formed tho 
subject of another exhibit Others wore, a galvano¬ 
meter which is said to be immune from mechanical 
disturbance of the zero, despite violent pitohmg and 
rolling of the type mot with m marine work, and a 
high speed motion picture timing system and camera 
which is said to take as many an 2,600 pictures a 
second 

Radio and telephony formed tho subject of sovoral 


important exhibits in the Research Soction, and 
among these montion may be mode of a standard 
receiver for the measurement of radio interference, a 
map of England and southern Sootland showing tho 
electrical resistivity of the earth, and an ‘artificial 
mouth' for testing telephones 

Tho growing use of discharge tubes for illumina¬ 
tion purposes has led to the development of various 
devices for studying thoir behaviour, and some of 
these were exhibited Another illumination device 
shown was a gas burner for producing an intermittent 
flame or light 

On each evening of tho exhibition a discourse wus 
delivered. The first was entitled “Tho Architecture 
of Molecules” in which Dr 13 Wheeler Robinson 
gave an account of recent X ray investigations of 
molecular structure made at tho Davy-Furaday 
Laboratory and elsowhere, tho second was delivered 
by Dr C V Drysdalo on “Tho Problem of Ether 
Drift”, a subject which readers ol Nature will 
know he has recently takon up with characteristic 
zeal , and on the third day, when the public is 
admitted to the Exhibition, the Astronomer Royal 
spoke on “Giant Telescopes”, 

Tho attendance at this year’s Exhibition is not 
yet known, but in the past two >ears it has wanted 
but a few hundreds to bo ten thousand. Tho Society 
is justly proud of tho record of service it has rendered 
for so long to all those concerned with instruments, 
to the instrument industry in Great Britain, and to 
the public 


Biochemistry of Marine Phytoplankton 


A SERIES of papers on “Observations on the 
Fatty Constituents of Marine Plankton” 
(J. Exp Bxol., 11, 173-197, 198-202, 203-209 , 1934) 
sheds considerable light on the content of fat and 
vitamins A and D in plankton, on which all marine 
animal hfe is dependent directly or indirectly for 
existence. 

In Part 1, on the “Biology of the Plankton” by 
E. R. Gunther, m order to convey a more preoise 
idea of the relative importance of oach spocies, an 
attempt is made to translate by means of suitable 
measurements the figures representing the numbers 
of a speoiee present m a given quantity of plankton 
into figures representing the volume occupied by that 
species. The oil content of May phytoplankton from 
near the Isle of Man was about 8-9 per cent on the 
dry weight, and it is suggested that the oil oontent 
may vary with the species and fluctuate during the 
life-history. The oil oontent of July zooplankton 
varied between 16 and 19-3 per cent. In plankton 
giving a high oil yield, Calarms finmarchxcus was very 
prominent. 

In Part 2, on the “General Character of the 

S lankton Oils”, G, Collin, J. C. Drummond, T P. 
Klditoh and E. R. Gunther show that the fatty 


acid fraction of the zooplankton oils resembled 
that from fish liver oils In the non-sapoinhable 
fraction they demonstrated the presence of chol¬ 
esterol, cetyl and eicosoneyl alcohols, a hydro¬ 
carbon suggestivo of squalene and possibly botyl 
alcohol. 

In Part 3, on “The Vitamin A and D Content of 
Oils derived from Plankton ’, J C. Drummond and 
E R. Gunther describe tho results of an examination 
of the oils by feeding tests, with antimony trichloride 
and spectroscopically They show that tho phyto¬ 
plankton oil is more potent them the zooplankton 
oil in its growth-promoting action, and this is 
correlated with a greater richness in hpochrome 
pigments related to carotene Vitamin A as such is 
apparently absent from both phytoplankton and 
zooplankton. In testing for vitamin D, the degree 
of healing was determined both by histological (line 
test) and by X-ray examinations In daily doses of 
60 mgm., phytoplankton oil showed no antirachitic 
activity but zooplankton showed slight activity. It 
is suggested that the small amount of vitamin D 
present in the animals results from their irradiation 
while in surface waters rather them from a prolonged 
diet of phytoplankton. 


Building in Earthquake Countries 


W E have received from Dr C. E. Adams, 
Dominion astronomer and seismologist in New 
Zealand, several papers by Mr. R. W. de Montalk 
In theee, the author, who is an architect, describes 
a foundation, called the ‘Salvus’ foundation, that he 
has devised in order to lessen the effects of destructive 


earthquakes It oonsists of a platform fixed to the 
ground. This is made of reinforced concrete, the 
under side of which may be strengthened, if necessary 
Round the edge of the platform rises a run of the 
same material, which contains a layer of clean fine 
shingle, 4-11 in. in depth according to the weight 



42 


NATURE 


January 5, 1936 


of the building. On this rests a slab, also of reinforced 
concrete, the foundation proper of the building, a 
•paoo of about 4 in. being left between the walls 
and the inner edge of the rim 

When an earthquake occurs, the platform and 
shingle move with the earth under the building, 
whioh, not being fixed to the ground, tends to remain 
still. It is claimed that the ‘Salvus’ foundation not 
only saves the building from damage or destruction, 
but also lessens the risk ot fire during an earthquake 
and also the effects of wind pressure on the building, 
while the shingle itself provides an excellent damp- 
course The additional oost ranges from 1J per cent 
for large city buildings to 0 per cent for dwollmg 
houses. 

It may bo recalled that, fifty years ago, Prof. 
Milne experimented with a similar foundation m 
Japan, anil that, still earlier, lamp tables resting on 
spheres had been used in Japanese lighthouses by 
Messrs Stevenson, the woll-known lighthouse en¬ 
gineers 1 Milne’s budding, 20 ft, x 14 ft., was made 
of wood and rested on four iron balls, 10 in. m dia¬ 
meter Those lay on saucer-shaped iron plates fixed 
on the heads of piles, and simdar plates attached 
below the building rested on the balls From the 
records of seismographs placed inside, it was seen 
that, with an earthquake, there was a slow motion 
of the building to and fro, but tliat all the sudden 
motion or shock was destroyed Afterwards, in order 
to increase the rolling friction, Milne lessened the 
size of the balls until oaoh pier of the building rested 
on a handful of J in cast-iron shot The house then 
stood firmly during storms of wind and, with the 
earthquake of February 12, 1884, it remained 
practically unmoved *. C. D. 
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University and Educational Intelligence 
Cambridge —'The Clerk Maxwell scholarship for 
original research in experimental physios and es¬ 
pecially m electricity, magnetism and heat has been 
awarded to H Carmichael, research student of 8t 
John’s College The value of the scholarship is £210 
a year for three years. 


The Royal Technical College, Glasgow, after four 
years of decreasing student enrolments, is able to 
report for the past year an increase, from 878 to 910, 
in the number of its day students, and although there 
was a small further decrease m the number of evening 
students (to 2,485) the aggregate number of hours of 
attendance shows an increase, and it is hoped that 
the downward trend suioe 1920 has at last been 
arrested There was a marked inoreaae in the volume 
of advanced work Some indication of the exceptional 
range and standard of the evening classes is given by 
the fact that 95 graduates of the Universities of 
Glasgow, Edinburgh, Aberdeen, St Andrews, Cam¬ 
bridge, London, Leeds, Sheffield, Belfast, Allahabad, 
Calcutta, Dacca, Madras, Rangoon and Kyoto were 
enrolled The Research Journal inaugurated by the 
College ten years ago has published, m all, 167 
original contributions by the staff and senior students, 
ohiefly in the fields of chemistry (48), mecliamoal 
engineering (41), natural philosophy (25), metallurgy 
(18), bacteriology (14) and electrical engineer mg (11) 


Science News a Century Ago 

Airy receives the Laiande Medal 

The Laiande Modal of the Paris Academy of 
Sciences, founded in 1802 by the famous French 
astronomor Jerome de Laiande (1732-1807), was for 
some time the blue-riband of the astronomical world. 
In his “Autobiography”, Airy recorded that in 
November 1834 “the Laiande Medal was awarded to 
me by the French Institut, and Mr Pentland con- 
veyod it to me in December” The following year he, 
recorded, “On Jan 9th 1835 I was elected corre¬ 
spondent of the French Academy , and on Jan, 28th 
Mr Pentland sent me £12 8s , the balance of the 
proceeds of the Laiande Medal Fund” 

The Gallery of Practical Science 

An advertisement in tho Times of January 9, 1835, 
ran as follows “Gallery of Practical Science, 
Adelaide-street and Lowther-arcade, Strand.—The 
Grand Exhibition is re-opened to the public daily, 
at 10 o’clock—Steam-engine and carriages travelling 
on a Rail-road—Clifton Suspension Bridge—Magnets 
of extraordinary power, producing brilliant light and 
electric phenomena—Steam Gun discharging 20 balls 
in a second—Beautiful Illustrations in Optica—Steam 
Boat Models moving in water—Painting—Statuary— 
Music and many entertaining Novelties, including a* 
splendid Microscope Admission to the whole Is ” 

Sir Felix Booth made a Baronet 

On January 10, 1835, the Mechanics' Magazine 
said “His Majesty has recently conferred a 
baronetcy on ‘Felix Booth Esq, of Roydon Hall, ip 
the county of Essex’, avowedly for his public spirited 
conduct m fitting out at his own expense the expedi¬ 
tion to the Polar regions under the command of 
Captain Ross Sir Felix Booth served the office of 
sheriff of London a few years ago, but on that occasion 
escaped the honour of knighthood, so often inflicted 
on the holders of that dignity, on some suoh important 
occasion as the bringing up of a loyal address It is 
believed that the present is the first instance of a 
civic baronetcy having been bestowed for services in 
the cause of science Captain Ross has also been 
knighted and received permission to wear the insignia'' 
of his numerous foreign orders in England ” Sir Felix 
Booth was bom in 1775 and died in 1860 Boothia 
Felix was named after him by Capt, Roes. 

American Ice sent to India 

In 1834 a the American sailing ship Tuscany earned 
a cargo of ice from North America to India, and on 
January 10, 1836, the Mechanics' Magazine recorded 
that the master of the vessel had been presented 
with a handsome silver vase bearing the inscription : 
“Presented by Lord William Bentmck, governor- 
general and commander-in-chief of India, to Mr 
Rogers, of Boston, in acknowledgement of the spirit 
and enterprise which projected and successfully 
executed the first attempt to import a cargo of 
American ice into Calcutta ” About 100 tons of ld6' 
was conveyed in the Tuscany The Belling price was 
6} cents per lb. and it was calculated that “the owners 
received 12,000 dollars upon an investment which 
including the cost of all the extra precautions for 
presenting the ice, did not exceed 600 dollars”. 
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Societies and Academies 

Pah is 

Academy of Sciences, December 3 (C R , 199, 1261 - 
1344) L Lwoobnu . The abacus of Rateau The 
graphical method proposed by Rateau in 1897 for 
steam consumption m a steam engine is known by 
experience to give results not more than two or 
tliree parts m a thousand in error. The author shows 
that the equations on which this graph is founded 
are mathematically incompatible and discusses the 
reasons why, m spite of this fact, the results are so 
nearly correct Julien Costantin and Emile 
Mikas The preservation in a cellar of potato tuberR 
in the Moroccan Atlas and its effects Gabriel 
Bertrand and Vnioii, (Ihitescit The elementary 
composition of some cultivated plants Analyses of 
five cultivated plants aro given, special attention 
being given to the correct determmation of the 
oxygen Possible errors in the results of other workers 
in the same held are discussed Armand i>e Gramont 
and Daniel B^retzki The velocity of propagation 
of sound in quart* The velocity of propagation of 
an ultra-sound wave along an electric axis is a 
function of the orientation of the bar. The extreme 
values differ by 22 per cent Andre Marohaud 
Continuous fields of convex serai-cones and their 
integrals E G Barrillon Radii of curvature of 
Hughor order attached to an analytical function 
Jean Leray . The problems of < oriformal repre¬ 
sentation of Helmholtz the theory of wakes and 
prows (of ships) — Henri Cartan Tho problems of 
Pumcar6 and of Cousin for functions of several 
complex variables G Dedbbant, Ph Schere- 
schkwsky and Ph Wehrle A class of natural 
movomonts of viscous fluids, characterised by a 
minimum of power dissipated The case of the sun 
J C'halom The reaction pump Jean Villky . 
The isotropy of the pressure in fluids submitted to 
very high aocelorations Raymond Trbmblot The 
applications of the liehometer to astronomical photo¬ 
metry The instalment described gives an accuracy 
of the order of one per cent, and requires less time 
than the usual method. Jacques Solomon . The 
expenmental determination of electronic densities 
Max Born and Leopold Infkld . The principles 
of the now quantic electrodynamics. Schmitt . The 
determinations of tho vapour pressures of hydro¬ 
carbons The author uses a static method with 
special precautions for eliminating gases from the 
liquid and from the glass surfaces. Results are given 
for benzene, n-hexane, methyloyclopentane and 
toluene. Theodore Ionebou and Constantin 
Mihttl : The structure of the ionised layer of tho 
atmosphere (ionosphere). The analysis of the results 
of experiments on ionised gases indicates that there 
is no thermal equilibrium between the electrons and 
the molecules, and hence the velocities are not dis¬ 
tributed according to Maxwell’s law. These results 
have been applied to calculate tho reflection of the 
electromagnetic waves in the upper regions of the 
atmosphere. It is concluded that the discontinuities 
observed experimentally are only apparent and that 
the true reflection levels vary continuously Ren^ 
Bdbrisay ; The applications of a method of capillary 
analysis. Mladen Pah5 and Mllb. Valeria Deutsch. 
The refractometrio determmation of the seric pro- 
te ms. W. Swietoslawski and J. Salcbwicz : A 
new determination of the esterification constant in 
tho gaseous phase co-existing with the liquid phase. 


The apparatus described, designed to eliminate the 
error produced by the change caused in the com¬ 
position of the liquid phase by distillation, determines 
the constant with a possible error of 3 per cent 
Pierre Dubois The oxidation of manganous sul- 
phate by hydrogen peroxide in an alkaline medium 
M and Mme, Edouard Calvet : The variations of 
the velocity constant of saponification by soda of 
amides m saturated solution Ren£ Jauquemain ; 
Some bitcrtiary diols derived from diaoetone alcohol 
(2-methyl-2 pentanol-4-dione) Henri Wuyts A 
functional exchange between magnesium compounds 
and a-bromocamplior Gabrifl Lucab The age of 
the strata of Sidi el Abed (Department of Oran) 
Robert Lafkittk Tho facios of the Aptian, the 
Albian and the Turonian ui An res (Algena) Jean 
Cuvillier The Kurkuratufe in tho Lybian desert 
and their position Raymond Charonnat and Mlle. 
Simone Roche . Fluorine m trench inmeral waters. 
A modification of J H, de Boer’s colorimetric method 
has been used The examination of 160 mineral 
waters leads to some modification of tho conclusions 
of Gautier and Clausmann. Jacques Duulaux . 
Tho transparency of the air to Wood’s light A 
simultaneous measurement of the transparency and 
proportion of ozono in tho atmosphere would give 
information of interest concerning the general move¬ 
ments of the atmosphere. E RothIc and F Stokckel- 
The radioactivity of the geological strata of tho 
Rhine valley EuoIcne Chabanier , The pH limit 
of growth of plants m tho steppe regions Robert 
Bonnet and Raymond Jacquot The influence of 
antioxygens, of methylene blue and of mtrophenol 
on the growth, the composition and the energy yield 
of Stengmaioeyatia nigra Louis Bbroeb Sym¬ 
pathicotropic cells anil cells of the internal theca 
in the human fietal ovary. Ph. Joyet-Laverone . 
The factors of cellular multiplication A discussion 
of the possible relation of vitamin A and glutathione 
in cell division. Mlle. Gilbkkte Mourot The 
synthesis of creatmic substances (creatinine and 
creatine) in tho course of protein inanition 

Leninujuo 

Academy of Sciences (C R , 3, No 7) V. (Jooo 
ladze . On the theory of retarding potentials. A 
Gold hammer . On the mechanism of viscosity in 
fluids V. Ioffe : The Kerr effect in solutions. A. 
Banov and N. Prilezhajeva : The fluorescence of 
vapour* of ethylamine. V Sharonov . A new 
method of measuring the 1 laziness of the atmosphere 
and visibility Principles of a new instrument are 
described N Melancholin . The pleochroism of 
minerals in an ultra-violet spectrum Ninety-five 
different minerals have been examined and consider¬ 
able pleochroism has been found only in some 
tourmalines G Gamburcev . The use of mechanical 
filters in applied sefasnometry Theoretical considera¬ 
tions on which mechanical filters for high-frequency 
waves can be based A Dinzbs and A Frost 
The mechanism of the thermal decomposition of 
hydrocarbons. Kinetics of the decomposition of 
ethane and of propane are discussed. C Ioffe and 
A. Shaxina • The influence of wator vapour on the 
velocity of the reactions m the charge of a glass 
fumaoe, The presence of water vapour, under 
pressure, accelerates the reactions between tho com¬ 
ponents of the charge. A Guhl and R Dozobceva 
A contribution to the knowledge of sex determina¬ 
tion m Hymenoptera. Two morphologically different 
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types of sox chromosomes have been found m 
Pteromales puparum and this supports Whiting’s 
hypothesis of sex determination m Hymenoptera. 
L Dobrunov . Problem of the relation of plants 
to the concentration of nitrogen in the nutrient 
solution Not only different species but also different 
varieties of the same species respond in a different 
way to the variation in the concentration of nitrogen 
in solution. I. Vasiljev • On factors of yarovisation 
of winter varieties The method of Lysenko is not 
the only and not the best one by which winter 
varieties of whoat can be made to mature in the 
same year The possibilities for accomplishing this 
aro much more varied V Cebi.ing and A Chbi’i- 
kova On the types of the yarovisation procoss (2) 
It appears that the yarovisation stage is a gradual 
process of the formation of new ipiahtics with the 
accumulation of quantitative changes, rather than 
an immediate accession of now properties E 
Sotwikov . Production of citno acid by the fungus 
Aspergillus nxger (3) I. Kozhanchikov Water 
balance of the pupaj of Agrotxs and Epheslia as 
a reaction to the humidity of the environment 


Forthcoming Events 

[Meetings marked with an asterisk are open to the public ] 
Sunday, January 6 

British Museum (Natural History), at 3 and 4 30 — 
Capt Guy Dollman “British Mammals” * 

Monday, January 7 

Society of Chemical Industry (London Section), at 
8—(at the Chemical Society. Burlington House, Ten¬ 
don, Wl)—Prof T P Hilditch “The Pats: New 
Lines in an Old Chapter of Organic Chemistry” (Jubilee 
Memorial Lecture) 

Ro\al Geographical Society, at 8.30—A M. 

Champion “Teleki's Volcano” 

Thursday, January 10 

Institution of Electrical Engineers, at 0 —A Monk- 
housn “Electrical Developments in. the U 8 S R.” 

Royal Empire Society (Education Circle), at 8 — 
Discussion on “The Background of Education in 
Papua”, to be opened by the Hon R L. Turner. 


Melbourne 

Royal Society of Victoria, October 11 O. W. Leeper : 
Manganese deficiency of cereals . plot expenmonts 
and a now hypothesis Experiments on an over¬ 
timed soil showed that MnS0 4 applied with the seed 
was beneficial, but sulphur in amounts sufficient to 
bring the pH below 6 7 gave the best yields of wheat 
gram Healthy alkaline soils differ from deficient 
soils in containing large reserves of ’aotive MnO,’ 
which are soluble in a 0 2 per cent solution of qumol 
in normal ammonium acetate at pH 7 0. This active 
MnO, is directly available to plants, whether m the 
colloidal state or by reduction at the root-soil inter¬ 
face (see Nature, Dec 22, p 972) Jean Phillipson . 
Some algtc of Victorian soils. Thirty-four species 
of algal have been identified from tho Victorian 
soils, including nine Myxophyoe®, eighteen Chloro- 
phyceie, five Heterokontw and two Diatoms This 
includes five new species and two new varieties. 
W. J Harris and D. E. Thomas . Victorian grapto- 
lites (n.s ) (3) A descriptive paper dealmg mainly 
with Upper Darriwilian forms. W. J. Harris : The 
graptolite succession of Bendigo East, with suggested 
zoning. Attention is concentrated on the beds east 
of the White law fault, and it is shown that there is 
a succession descending towards the east from this 
line. The Uppermost Damwilian zone (D 1) is 
divided into two zones, (a) with Dvplograptus (? Meso- 
graptus) decoratus, Harris and Thomas, and Didymo- 
graptus nodosus, Harris, as zonal fossils j and 
(b) with Dvplograptus (Olyptograptus) inter situs, H. 
and T , anil Didymograptus compreseus, H and T., 
the former being the higher The zones between 
that marked by the mooming m force of Dvplograptus 
(D 2) and of the Dicranograptidse are grouped as a 
Diplograptus serins, and a suggestion is made for the 
grouping of lower zones according to the chief 
features, of their graptolite assemblages. Leo W. 
Staoh : Viotonan Lower Pliocene Bryozoa (I). 
Twonty-two species of Bryozoa aro recorded from 
Macdonald’s locality on Muddy Creek, one, OttoneUa 
grandipora, being new. All except Arachnopusia 
terminaia. Waters, are recent forms, eight of which 
are initially recorded as fossils, the remainder ranging 
from the Lower Miocene to the present day. Six 
species of the Catenicolhd® are recorded, constituting 
the first record of this group in the Lower Pliocene. 


Mathematical Association, January 7-8 Annual 
meeting to bo held at the Inetituto of Education, 
Southampton Row, W 0 1 

A W Siddons “The Food of the Gods” (Presiden¬ 
tial Address) 


Official Publications Received 

Great Britain a 

Report of tho Committee appointed by th. __, „ 

consider and mske Recommendations on the Teaching of Geometrical 
Optics Pp v+80 (London Physical Society ) 6» net 

University of Bristol Annual Report of Council to Court, 1933-84 
Pp 48 (Bristol ) 

List of Geological Literature added to the Geological Society’* 
Library during the Year 1933 Compiled by the Library SUB (No. 
88 > Pp lv+803 (London Geological Society ) 10« 

Tropical DUoaaos Bulletin Vol 31, Supplement Medloal and 
Sanitary Reports from BrltUh Colonies. Protectorates and Dependen¬ 
cies for the Year 1932 Summarised by Dr H Harold Scott Pp. 
219 (London Bureau of Hygiene and Tropical Diseases ) 5» net. 

Amgueddfk Gcncdlaethol Cymru National Museum of Wales. 
Twenty-seventli Annual Report, 1933-34, presented by the Council 
to the Court of Govomon on the 28th October 1934 Pp 42 (CardlB ) 

Other Countries 

Memoirs of the Geological Survey of India Pslmontologta Indies, 
New Serins, Vol 21, Memoir No 2 Cambrian and Ordoviolan Fossils 
from Kashmir By Dr F R Cowper Reed Pp VI + 38 + 2 plates. 
(Calcutta Geological Survey ) 2 8 rupees , 4« M 

Report of the First Scientific Expedition to Msnchoukuo under the 
Leadership of Shigeyasu Tokunaga. Juue-Octuber 1933 Section 1 
Natural Science Research or the Fust SdentlBo Expedition to Man- 
choukuo By Shigeyasu Tokunaga Pp 111 + 78+8g plates Section 4, 
Part 1 Plant* Nov* Jeholcnsea, I. By Takenoshin Nakai and 
Masao Kitagawa Pp lv +71+20 plate*. Section 5, Part 1 • The Fresh 
Water Fishes of Jehol By Tamexo Mori Pp U+8X+21 plates 
(Tokyo Waseda University ) 

Harvard Meteorological Studies published by the Blue Hill Meteoro¬ 
logical Observatory of Harvard University No 2 Subsidence 
within the Atmosphere By Jerome Namlss Pp 91 + 8 plate* 
(Cambridge,'Mass Harvard University Press.) 

Sohool of Tropical Modldne, Ban Juan, Puerto Rioo Report of the 
Director for the Year ending June 1934 Pp. 97 (San Juan ' Uni¬ 
versity of Puerto Rloo) 

Canada Department of Mines Geological Survey, Memoir 173 
Slocan Mining (Ssmp, British Columbia By C B Calrae* (No 2898.) 
Pp iv + 187 + 13 plates 90 cents. Memoir 174 Surface Deposits 
sod Ground-water Supply of Winnipeg Map-area, Manitoba. By 
W A Johnston (No 4S(S§) Pp v+110 29 oents (Ottawa King's 
Printer) 

Dominion of Canada Report of the Department of Mins* tor the 
Fiscal Year ending March 81, 1934 (No. 2390 ) Pp. ill ’ " 

King’s Printer) 29 cent* 


p. 111 + 44 (Ottawa • 
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Co-ordinating Agricultural Research 

O RGANISED agricultural research in Great 
Britain is developing along linos similar to 
a modern industry The chief research centres 
confine their activities to ono or a few aspects of 
agriculture, and in this respect may he compared 
to factory shops, in each of which the operatives 
concentrate on some particular stage of production 
and usually know little of the processes earned 
out in other shops This highly specialised type of 
organisation is one of the most economical that 
has yet been devised, but its success depends 
largely on the existence ot a central executive 
body, capable of ensuring the closest co-operation 
and co-ordination between the different depart¬ 
ments In recent years, the need for an analogous 
executive body to co-ordinate agricultural rescaroh 
in Great Bntain has become increasingly apparent 
and has been accentuated by the present tendency 
to regard agricultural development as one of the 
most important parts of national policy When 
Government not only subsidises agricultural re¬ 
search but also determines agricultural policy, its 
obvious duty is to see that the money spent on 
research is used to the best advantage for the 
furtherance of its policy 

In the other fields of applied science subsidised 
by national funds, co-ordination has for some 
time been effected through the Medical Research 
Council and the Council for Scientific and Industrial 
Research In 1931, the framework of the scheme 
for the national supervision of subsidised research 
was completed by the establishment, by Royal 
Charter, of the Agricultural Research Council, 
which has just issued its first annual report* 

The chief duty of the Agricultural Research 
Council is to give advice on research to the agri¬ 
cultural departments and to the Development 
Commission, and to make recommendations with 
regard to the administration of the subsidies 
granted by the Treasury, amounting in 1931 to 
about £390,000 The Council works in close col¬ 
laboration with the Modioal Research Council and 
the Council for Scientific and Industrial Researoh, 
each of which must have at least ono member on 
the Agricultural Research Council The work of the 
latter, however, is oomphoated by the fact that, 
when it came into existence, there was already 
an extensive agricultural research organisation 


ry Council for the Organisation and I) 
Report of the Agricultural K 
U—SOUiSer--- 


( Stationery Office, 1034 ) 3* n 
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operating under the Development Commission and 
the Agricultural Departments of England and Soot- 
land. It is faced with tho delicate task of adapting 
this organisation, initiated in 1911, to the economic 
and political conditions of the present time 

A danger winch tho rosearoh worker may foresee 
in the creation of a co-ordinating body controlled 
by Government is that political influences nmy be 
introduced into the direction of agricultural re¬ 
search The Council’s report should allay all fears 
on this score, at least for the immediate future 
It has been written not only with exceptionally 
broad vision and a true appreciation of the present 
needs of agricultural research, but also m a most 
interesting and informative Rtylo 

In the period covered by the report, the Council’s 
main achievement has lieen to make a goneral 
review of British agricultural research This has 
involved more than a hundred meetings of com¬ 
mittees and sub-committees, and frequent visits to 
twenty-two different research institutes In its 
future difficult task of co-ordination, which will 
demand tho willmg co-operation of all concomod, 
tho first annual report will be of tho utmost value 
not only to tho Council but also to the directing 
bodies of institutes which may be callod upon to 
modify their research programmes to fit the general 
soheme. The whole report forms a permanent and 
authoritative record of the progress and achieve¬ 
ments of agricultural science up to 1933, and it 
illustrates in an exceptionally lucid manner the 
interconnexion of the different branches to form a 
single science 


Every section of the report appears to have been 
adequately treated, although more prominence is 
given to veterinary research than to any other 
subject, and eight special oommittees have been 
formed to advise on the study of the chief animal 
diseases This, howevor, is in accordance with the 
policy of the Council to adapt the national research 
programme to tho probable needs of agriculture 
in the immediate future The Council foresees a 
large mcrease m Britain's animal population as a 
result of recent legislation, and recommends that 
science should, so far as possible, forearm the 
farmer to cope with the inevitable spread of diseases 
—an essentially practical outlook which ma\ 
arouse mild criticism from non-veterinarians who 
still behove that the discovory of a truth is of 
greater significance than its economic valuo But 
agricultural research workers, though they may 
regret the gradual encroachment of buroaucraev 
on the freodom of scientific investigation, have to 
rccogniso that they are primarily public servants 
whoso first duty is to perform their allotted tasks 
in the social machine A slight loss of freedom is 
compensated by a greater sense of seounty m 
what is now formally acknowledged as a pro¬ 
fession 

The establishment of a national research oounoil 
marks tho beginning of a new epoch in the histon 
of British agricultural science, and so long as the 
Council interprets its functions in the manner 
indicated m its first report, both researoh workers 
and institutes are assured of the fullest considera¬ 
tion compatible with a planned organisation 


Rev 

Population Prospects in the United States 
Dynamics of Population. Social and Biological 
Significance of Changing Birth Bates m the 
United States By Frank Lonnier and Frederick 
Osborn Pp. xiii+461 (New York The 
Macmillan Co , 1934 ) 15s net 

T HIS book consists of four parts, the first 
of which, entitled “Population Trends of 
American Groups”, discusses, in four chapters, 
first the trend of the national population, and then 
the throe aspeots of differential fertility, repre¬ 
sented by the contrast between town and country, 
by racial differentiation, and by differences of 
sooial class. The writers realise that population 
growth in the United States will slow down, cease 
and ohange to population decline in the absenoe 
of any abrupt change in the trend of the birth- 


e w s 

rate, or in tho possibility of attracting immigrants 
They express a somewhat ostentatious indifference 
to the economic effects of this population tendency, 
which has already doomed the economio prospects 
of thousands of once hopeful small communities , 
and has foroed the Federal authorities to oonsider 
a policy of deliberate depopulation of part of the 
vast area "brought under cultivation by the enter¬ 
prise of American farmers The authors state 
truly that the theory of optimum population is 
at present still in the stago of preliminary definition 
and clarification, and add, somewhat vaguely, “It 
may be that a higher standard of living for indi¬ 
viduals could be maintained in this country with 
a population very much greater or very muoh lees 
than 150 million,” without reference to the fact 
that personal hopes, enterprise and investment, in 
addition to municipal, State and Federal policy, 
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have in the past all been dominated and directed 
by the confident expectation that the resources of 
their territory were destined progressively to be 
more and more fully utilised 

On the other hand, the authors believe, and 
later produce ample evidence for their view, that 
the “large differentials in reproduction rates among 
population groups” in their country need far moro 
critical attention than they have yet received, and 
determine to devote the rest of the book to the 
study of changes taking plaoe within this popula¬ 
tion This is not, avowedly, to bo taken to mean 
that the authors consider eugenics moro important 
than economics, but that they recognise that 
population changes may affect the composition 
anil standards of a people, wholly apart from any 
changes m their genetic qualities “Children tend 
to bo like their parents in part because they are 
usually brought up m an environment similar to 
that which has shaped the'r parents It is evident, 
therefore, that the differential increase or decrease 
of groups with varying social heritage may affect 
the proportion of different culture lovels in our 
[topulation, just as the differential increase or 
decrease of groups with varying biologioal heritage 
may affect hereditary capacities The study of 
Ixith factors is important ” 

In the following chapter the authors demon¬ 
strate that, as m other countries, “thoro is at tho 
present time a tremendous rural-urban differential 
in reproductive tendenoy,” and quote Thompson 
and Whelpton on the current situation “If pro¬ 
sperity again permits a resumption of the move¬ 
ment of tho surplus farm population to city jobs 
the present urban exodus may do little permanent 
harm If this should not oocur, there is a danger 
of developing a large poverty-stricken population 
on the millions of acres of land which is sub- 
marginal for business farming, but which will 
permit self-sustaining farming on a low standard 
ot living ” 

The authors consider “It is impossible to 
determine exactly, at the present time, the relative 
reproduction trends of whites and negroes m the 
United States”, but evidently think there is no 
great difference They point to unusually high 
fertility for several minor racial groups, namely 
Mexican, Japanese, Chinese and American Indians 
They feel also that “there is little interest in the 
reproduction rates of foreign groups during the 
first generation of American residence, from the 
long range standpoint, because foreign groups 
become native groups in the second generation” 

'The longest chapter in this part is naturally 
devoted to the laige differences in fertility between 
social groups, classified by occupation or by 
economic status. They find that these differences 
in fertility among urban social classes have 


remained fairly constant dunng tho last fiftv 
years, although the absolute rates for all classes 
have declined considerably during this period 
They add, however, “It seems very likely that 
differentials in fertility among social groups in tho 
United States may become somewhat narrower in 
tho course of the next fifty years ” This anticipa¬ 
tion seems not to be based on any American data, 
but on tho somewhat credulous acceptance of recent 
not very well substantiated statements concerning 
sevoral European cities, as to the validity of 
which it would lx) but prudent to reserve judgment 

The methods and attitude of the authors have 
been illustrated above from the first of the four 
parts into which the book is divided Part II 
deals with the “Measurable Characteristics of 
Amoncan Groups”, using, as before, regional racial 
and social sub-divisions Part III is devoted to 
the ‘Influence of Differential Reproduction on 
the Characteristics of the American People” under 
the two headings of its social significance and its 
biological significance , while Part IY r discusses 
tho causos and control of population trends 
Causes are divided into physical and medical 
factors on one hand, and the economic and social 
factors on the other Under tho possibilities of 
social control are disiussed numerous current 
movements of thought and political action, which 
may be believed, with more or less reason, to 
affect the situation 

In spite of tho enormous field which the book 
is thus designed to cover, it does not suffer from 
compression, but more frequently from prolixity 
and occasionally from repetition The laudable 
aim of restricting tho conclusions to those which 
can be based on ascertained facts has, of course 
greatly limited the field to be traversed As all 
who are familiar with tho subjeot know, the 
material available for discussion would be still 
more greatly restricted had the authors required 
not merely that some objective data should bo 
available, but also that it should be sufficient to 
warrant statistically valid conclusions It is a 
sound canon of science that, when they are avail¬ 
able, well authenticated, and free from contradic¬ 
tions, direct observations must be preferred to all 
indirect inferences from other facts It is, howovor, 
a serious and rather widespread failing, particularly 
dangerous m the social soiences, to give such 
preference to findings based on data, while their 
consistency, accuracy, or relevance are open to 
serious question In any disoussion of social 
causation we may find some ascertained facts of 
compelling authority, others which should not be 
neglected, and others which are entirely irrelevant 
Workers m the social soienoes should remember 
that discussions of oausation, even in the most 
exact soienoes, invariably turn on the validity of 
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some rationally connected system of hypotheses, 
and never wholly on direct observations. It is, 
naturally, in the latter parts of this book that the 
lack of a theoretical background, such as the 
economists have possessed for more than a century, 
is most severely felt This criticism should not be 
taken as denying to tho authors a great measure 
of success in an immensely arduous undertaking 
R A Fisher 

The Endocrine Principles 
Recent Advances m Endocrinology By Prof A T 
Cameron Pp vn+365 (London J and A 
Churohill, 1933 ) 15* 

~~ "'HE endocrine principles are of interest from 
throe aspects, clinical, chemioal and social, 
for there is often an attempt to ascribe differences 
of personality to their variations Recently it is 
on the chemical side that most progress has been 
made, many of the principles having been isolated 
in pure crystalline form and even synthesised, so 
that it is possible to make the physiological study 
of the mechanism of their action with material of 
definite composition and structure There is pro¬ 
gress too on the clinical side, though these asjiects 
are more a matter of controversy. Internal seore- 
tions are produced by the thyroid, parathyroid, 
pituitary and adrenal glands, by the islet tissues 
of the pancreas, tho mucous membrane of tho 
intestine and the organs of reproduction From 
these there has been isolated thyroxine, adrenaline, 
insulin and oestnn in crystalline form, and thore 
is presumptive evidence for other compounds 
Prof Cameron gives six chapters to the well- 
established endocrine principles and one to the 
more presumptive onos, and devotes a final 
chapter to their interrelationships He sum¬ 
monses what is known regarding their ohemistry, 
their method of action, their physiology and their 
clinical behaviour. Tho book has an appeal, there¬ 
fore, to the medical, as well as to tho biochemioal, 
expert, Eaoh chapter has rather full references to 
tho literature up to tho end of 1932 and is appro¬ 
priately illustrated. 

Now that the structure of these compounds is 
known, it should be noted that they bear no rela¬ 
tion to one another, and it becomes important to 
ascertain some clue as to their utility in meta¬ 
bolism This is still largely guesswork, but there 
seems to be a hint of some general relation to 
oxidation phenomena 

The thyroid principle, for example, acoording 
to Plummer, exerts an influence on the oxidation 
proceeding in all the oells of the body and thus 
produces its actions • the behaviour suggests con¬ 
trol of specifio reactions. Insulin brings about the 
disappearance of gluoose from the blood : it is 
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undecided whether it facilitates glyoogen forma¬ 
tion or direot oxidation of glucose. Adrenaline 
likewise has an effect on the interconversion of 
glyoogen and gluoose Of the loss-known endo- 
ennes, secretin is the most interesting ' it appears, 
liko insulin, to be a protein, and acts to stimulate 
the outflow of pancreatio juice and bile Mellanby 
considers that it is carried with the bile salts to 
the general circulation 

The author devotes a final short chapter to endo¬ 
crine interrelationships, particularly those of the 
pituitary, which through one or other of the 
several principles it secretes controls (1) the thyroid 
and therefore tho oxidative processes, (2) the 
adrenal cortex and thereby muscular contractility 

(3) tho development of tho gonads and hence the 
secondary sex organs and secondary sex characters, 

(4) fat metabolism to some degree, (5) the water 
exchanges of the body 

No additional words are required to emphasise 
tho interest of tho conception that erystalhsabh 
ohemical substances of relatively simple com¬ 
position are able to control so many effeots in 
tho organism, and it is easy to see the many ways 
m which slight variations in their production can 
bo reflected. Further deductions from these facts 
soon take us outside the region of ascertained 
scientific facts and they are wisely eschewed by 
the author 

When a selection has to be made from so large 
a quantity of material, it would not be difficult 
to find faults of omission or ovor-emphasis, but it 
would bo unfair to criticise the author for these 
when so much has been achieved in bringing a 
difficult subjeot into foous for detailed study 
Prof Cameron’s book will be of definite help to 
all interested in this field 


A New Atomic Model 
The Sub-Atoms . an Interpretation of Spectra i n 
conformity with the Principles of Mechanics By 
William Mayo Venable Pp viii-fl48. (Balti¬ 
more, Md The Williams and Wilkins Co . 
London • Bailli&re, Tindall and Cox, 1933 ) 9s 
''HIS book describes an attempt to explain 
spectroscopic phenomena in terms of a model 
of tho atom conforming to Newtonian mechanics. 
The author assumes the existence of ‘sub-atoms’, 
each of whioh consists of an ellipsoidal or similarly 
shaped mass of positive eleotrioity, of oharge e, 
on whioh rests a smaller negative electron (charge, 
— e). The linear dimensions of the sub-atoms are 
inversely as their masses, and the atom of any 
element consists of that particular stable associa¬ 
tion of sub-atoms whioh will explain simultaneously 
its mass, atomic volume and spectrum. For the 
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lightest eight eloments these considerations give 
a unique structure, but more work is required on 
the heavier atoms. 

The production of spectra is most simply 
illustrated by the lightest sub-atom, which is 
identical with the atom of hydrogen If the electron 
is disturbed by an external stimulus it bounces, 
like an india-rubber ball on tho earth, with a 
frequency whioh varies continuously as the ampli¬ 
tude decreases This is accompanied by the 
radiation of a continuous spectrum, tho limiting 
frequency (for zero amplitude) of whioh is the 
Rydberg constant, B Similar bouncing of an 
electron m a molecule formed of two such atoms 
in line gives a contmuous spectrum with limiting 
frequency, Rj 2", and tho ‘difference-frequency’ 
between these two limiting frequencies gives the 
first line of the Lyman senes Co-operation of 
more complicated molecules yields the other lines 
of the hydrogen sjiectrum By assuming equili¬ 
brium positions of the electron at different 
distances from the centro of the non-sphencal 
positive mass, tho characteristics of tho secondary 
speotrum are similarly dosenbed in terms of 
difference-frequencies Tho theory is extondod to 
explain tho spectra of tho other light dements as 
well as X-ray spectra, and a few remarks on certain 
cosmio problems are added 

The author shows great ingenuity in inter¬ 
preting the details of spectra, which ho has taken 
the trouble to understand beforehand, and his idea 
is not to bo ranked with certain fantastic alterna¬ 
tives to the quantum theory which have been 
suggested without knowledge of experimental facts 
It cannot, however, be considered—at least m its 
present form—as a serious rival to tho current 
interpretation of spectra It follows facts through¬ 
out, often at a considerable distance, and it 
appears to be devoid of suggestions for increasing 
our knowledge. Moreover, there are many facts 
(for example, the existence and spectrum char¬ 
acteristics of isotopes), well accounted for by tho 
quantum theory, with whioh it is not obviously 
able to deal at all 

These defects would be considerably discounted 
if the theory were, as it claims to be, based entirely 
on Newtonian mechanics, but the behaviour of 
the atoms and molocules in producing spectra by 
no means follows inevitably when Newtonian laws 
are applied to the assumed structures In the 
last resort the theory requires postulates as 
arbitrary as those of the quantum theory, so that 
a satisfactory comparison can be made only on 
heuriBtio grounds, where it is not likely to survive 
The author is, nevertheless, to bo oommended for 
having produced a very interesting and suggestive 
hypothesis and for bis diligence in developing it 
so far as he has done. 


Science and Poetry 

The Poetical Works of Kenneth Knight Hallowes 
Vol. 1. 1896-1934 Pp xvi+212 f 2 plates. (Lon¬ 
don . Methuen and Co , Ltd , 1934 ) la Qd. net 
R HALLOWES in his recent book has 
raised again an oft-discussod question and 
given some interesting illustrations of its possible 
solution The question is how far can poetry 
express and keep pace with the discoveries oi 
science Tho illustrations are drawn from poems 
of Mr Hallowes himself, when on the Geological 
Survey of India in the years 1905-23 In speaking 
of these, it will be sufficient hero to point out that 
Mr Hallowes has at loast three of the essentials 
for carrying out tho work to which ho rightly 
attaohos high importance Ho has an observant 
eyo, a passionate love of Nature and a profound 
sense of one of the greatest truths which modern 
science has revealed, namely, that tho earth and 
all that it contains are subjeot to incessant change, 
and that what we see, though the result of these 
changes, is often to the superficial glanoo quite 
different It is due to this apparently paradoxical 
transformation that Mr HallowoR owes some of 
his most tolling word-pictures, for example, 
“From rock once molten fire bluo speedwells 
bloom” Such pictures of transformation are, as 
wo might expect, frequent in the work of a man 
who from the starting point of geology sets out on 
the work of a poet of scienoe 

How does science fare generally in tho works of 
poets ? Our contemporary bards tend to deal, 
in short and rather emotional fragments, with 
the psychology of persons or striking events. 
Such psychology is by no means scientific 
If we look at the older poets of rather larger 
scope, wo find that the ideas of tho Greek philo¬ 
sophers, who wore also tho men of scienoe, were 
quite naturally expressed in verse There was no 
such barrier in modes of expression as have since 
arisen Then, with the Romans, wo have the 
immortal poem of Lucretius, which actually puts 
into verso a great scientific hypothesis In the 
Midillo Ages, Dante gives us m more poignantly 
human form the scienoe and philosophy of his 
day. Among the moderns, it is noticeable that 
Goethe, the greatest poetic foroo of the nineteenth 
oentury, was also an important figure in tho scienoe 
of those times Wordsworth, Browning, Tennyson, 
Sellby Prudhomme, Alfred Noyes have all written 
poetry inspired by science One would be inclined 
to say that tho general lack, of which Mr Hallowes 
speaks, is rather due to tho dispersive, uncontrolled 
and rather aimless character of much of the writing 
and thinking of the present day than to any long¬ 
standing divoroe between poetry and soienoe. 

F. S Mabvin. 
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Short Notices 


Contribution d Vitudc du pcupleme.nt zoologique et 
botamque des lies du Pacifique. Par L Borland, 
J. Borlioz, E. H Bryan, Miss E Choesman, L 
Joleaud, L. Cliopard, L Germain, A Guillaumin, 
K Holdhaus, E P Mumford, A M. Adamson, 
P Rivet, L. Seurat, C Skottsberg, E Toj®ont, 
C Vallaux. (Soci6t6 do Biogtographie, 4) Pp 
iv+ 288 (Paris Paul Lochevalior et his, 1934 ) 
70 francs 

Thk volume consists of sixteen papers by specialists 
who deal with particular parts of the subject Two 
pajiors are geographical or gtxilogical, three are 
botanical, the remainder deal mainly with zoology, 
four of them with insects One must recogmso that 
it is extremely difficult to cover the ground ade¬ 
quately, for there are parts of Oceania and certain 
groups among the plants and animals about which 
we possess no information at all But there aro 
several important topics to wluoh less than justice 
is done Thore is, for example, almost nothing about 
the butterflies—a very important group to the 
student of island faunas, for these nisei ts have been 
carefully collected, and a connected account of them 
could have been written The birds also furnish an 
abundance of material, but the paper which deals 
with them ih most indefinite, with facts about the 
birds of New Zealand and the Hawaiian Islands, but 
next to nothuig on tho avifauna of such well-known 
groujw as Fiji and Samoa Attention must be directed 
to one error in fact it is stated that crocodiles occur 
in tho Tuamotu islands, but actually their eastward 
limit is in the Santa Cruz, more than 3,000 miles to 
the west The error is important, for one of the 
authors, having extended the range of crocodilos 
across Polynesia, is inclined to regard them as 
evidenco that the area has a ‘continental’ fauna 
Tho critic must not forgot, however, that, in the 
present state of knowledge, a work of this nature 
must inevitably be fragmentary Certain parts of it 
aro excellent, for example, the general description 
of the distribution of insects by Holdhaus and tho 
more sjiecialisod artioles on Orthoptora and on 
Araclmida by Chopard and Borland The value of 
tho book as an introduction to the subject would 
have boon greater hail more attention boon given to 
completing the lists of references, and had special 
and general indexes been provided P A B 

The Chemical Formulary . a Condensed Collection of 
Valuable, Timely, Practical Formulae for making 
Thousands of Products in all Fields of Industry. 
Editor-m Chief, H Bennott Vol 1. Pp x + 595 
(Brooklyn, N Y Tho Chemical Formulary Co*; 
London H K Lewis and Co , Ltd , 1934 ) 6 

dollars ; 27 s. net 

It is difficult to assess the value of a book of this 
kind until one has lived with it for years. Only then 
con one discover whether any process of trial or 
selection has led to the inclusion or exclusion of 
material, or whether—as appears to be the case in 


this instance—-there is no kind of entrance examine 
tion prior to admission to its pages. The result is 
that we have a book containing a very large number 
of formula*, some attractive in thoir simplicity 
(“Liquid bulliantmo light mineral oil, perfume’’), 
some intriguing in their application (suoh as artificial 
butter), and others—very many others—which in¬ 
volve the use of materials of undoscribed (and hence 
presumably unknown) comjiosition appearing under 
proprietary names It is true, however, that tho 
book is accompanied by a folder quoting many such 
names, and stating the suppliers of tho preparations 
Tho great variety of recipes is classified m sections, 
but within the sections similar entries are not always 
m juxtaposition Some of the recipes are stated to 
be in use commercially, whilst others have been 
taken from patent specifications and the literature, 
sources which, the reader is reminded, are often 
subject to various errors and omissions In view of 
this fact and of tho fact that the significance and 
application of a great many of tho formulas are 
intelligible only to those having specific technical 
knowledge, the orduiary person will not find that the 
book obviates any need for technical assistance. 

A A. E 

Electron Tubes in Industry By Keith Kenney Pp 
ix+490 (Now York and Ixindon McGraw-Hill 
Book Co , Ini , 1934 ) 30* net 
IN recent years great advani es have been made in 
tho use of ele< tronic devices in industries outside the 
sphere of ‘communications’ Mr Hennoy’s book 
should do much to further the advance Tho author, 
who deals with tho varied and sometimes little 
appreciated applications of electron tubes, is closely 
connected with many sides of tho world of eloctvomes, 
and this book should find a placo on the shelf of 
every industrial engineer 

The first two chapters deal with electron tube 
theory and circuit application, and are sufficient to 
enable the engmeer not familiar with these tubes to 
understand intelligently tho various circuits em¬ 
ployed The remaining chapters are devoted to the 
vacuum thermionic valve, the gus-filled tube, and to 
light-sensitive devices; tho various industrial anil 
laboratory applications given being chosen to demon¬ 
strate the fundamental principles involved The 
respective merits of tho different tubes available are 
discussed both from theoretical and practical points 
of view, anil the newer forms of tubes, suoh as the 
gas-filled relay, also havo their place. An excellent 
bibliography completes oach section 

Isolated examples from the book will indioato the 
wide field covered ; the use of tho vacuum tube 
amplifier and photo-electric cell for automatic tom 
porature control, the use of the grid-controlled gas 
tube as an inverter and commutator; these will be 
of particular interest to engineers, while physicists 
will also find the book of value, for many applications 
of the tubes, particularly m precision measurements, 
will make an especial appeal to them. M.B 



January 12, 1935 


NATURE 


51 


Elektnsche Qaaentladungen ihre Physik wul Techmk 
Von A v. Engel and M Stocnbeek Band 1 
Qrundgesetze Pp vn-f-248 25.50 gold marks 

Band 2 • Entladungseigenschaften, Ttehnutchtt An- 
wendungen. Pp. vm + 352. (Berlin Julius 
Spnnger, 1932, 1934 ) 33 50 gold marks 
The first volume of this monograph gives an excellent 
and condensed account of the methods by which ions 
are generated and destroyed, and of the laws which 
govern their passage tlirough a gas In the first part 
of the socond volume the various forms assumed b-y 
the electrical discharge through gases aro discussed, 
and so far as jKissible explained m terms of tho con¬ 
clusions reached in the first volume The treatment 
is intended as a necessary basis for the understanding 
of tho conduction of electricity through gases, and 
does not pretend to bo complete 

Tho absence of any historical or critical survey is 
apt, perhaps, to encourugo in tho roador the feeling 
that a great doal more is known of the detads of some 
of these processes than is actually the case, and 
that the explanations givon and the data furnished 
are, in fact, correct. On the other hand, it is ex- 
tromoly easy to find the information which the 
practical worker m tho field requires, and tho dear 
graphs and tables render unnecessary those searches 
lor data m the original papers which are so tedious 
and often so unsatisfactory This part of tho mono¬ 
graph should prove valuable to those who must 
dosign or uso apparatus employing gaseous discharge 
phenomena in the laboratory or in technical work 
Tho second part of the sooond volume is too 
limited m scope to bo of much value It descubes 
various technical applications of the discharge 
through gases, but in far too superficial a manner 
For example, a reader who wished to use a Geigor 
counter would obtain little practical information 
from the description given M E O 

Mathematical Problems of Radiative Equilibrium By 
Prof Eberhard Hopf (Cambndgo Tracts in 
Mathematics and Mathematical Physics, No 31 ) 
Pp vin 105 (Cambndgo • At tho University 
Press, 1934 ) 6s. net 

This tract is an authontative exposition of problems 
of radiative equilibrium by one of tho onginal 
workers m tho subject. An initial chapter gives a 
summary of tho general theory and mam problem 
to bo treated, namely, tho determination of the 
radiation field of a star when the coefficients of 
absorption and scattering, the emissivity and the 
law of scattering are given The method is based 
on the solutions of certain integral equations and is 
expounded in detail in tho suoccoding ohapWs, 
which deal in turn with the cases of purely absorbing 
and grey material in local radiativo equilibrium 
(Schwarzsohdd-Milne model) and that of mono¬ 
chromatic radiative equilibrium with scattering but 
zero emissivity (Schuster-Schwarzschild model) On 
account of the ngorous analytical method employod, 
the book is one for the specialist rather than the 
general reader, and will prove a very useful guide 
for those interested in the subject. 


-4» Introduction to Logic and Scientific Method By 
Morris R Cohen and Ernest Nagel Pp xu + 407 
(London Georgo Routledge and Sons, Ltd , 1934 ) 
15* net 

This book, by two American toachors of philosophy, 
helps to show how far tho best representatives of 
logic m modern universities havo travolled from the 
Aristotelian tradition which formerly prevailed. In 
an earlier generation Mill and Stanloy Jcvons, and 
later Neville Koynos, did much for tho reshaping 
of the old formal logic, and for the development of 
an inductive logic which brought the subjoct into 
more vital relation with tho mothods of scientific 
investigation In more recent timos, logical theory 
lias made progress in different directions, so that for 
educational purposes an eclectic treatment of the 
whole subject is desirable Such a troatmont. is 
accomplished in this admirable book 

Tho authors have, wo think wisely, adopted a 
fairly conservative attitude towards tho traditional 
views, with which they havo sought to connect the 
newer work in exact logic In giving the mam results 
of symbolic or mathematical logic, they have re¬ 
frained from stopping across tho boundaries between 
logic and mathematics They hold that tho alterna¬ 
tive systems of logic which havo been worked out 
are really different systems of notation for tho same 
logical facts Their illustrations, freely drawn from 
the natural sciences, are such aa a college student 
may be expected to understand and appreciate We 
think highly of the attempt of the authors to provide 
a sound introduction to the principles of logic and 
scientific method 

Recent Advances m Vaccine and Serum 1'herapy 
By Prof A Fleming and Dr Cl F Petrie (Recent 
Advances Scries ) Pp x + 463 (London. J and 
A Churchill, 1934 ) 15s 

An authoritative and up-to-date account of modem 
serological remedies and therapeutic) and preventive 
vaccines is much needed by the medical practitioner, 
and this book should go far to supply this want 
Dr. Petrie deals with the serological side, including 
the treatment of snake, scorpion and spider bites, 
and Prof Fleming with the vaccines, including non¬ 
specific vacorno and protein therapy. The veterinary 
side of the subjoct is also considered by both authors. 

Though primarily conoemed with recent advanoes, 
the older work is referred to, and tho volume, whioh 
is well produced and vory readable, provides a com¬ 
prehensive practical account of tho whole subject 
A chapter is devoted to bacterial variation in relation 
to immunising j lower, and the importance of the 
‘rough’ and ‘smooth and ‘H’ and ‘O’ variants is 
dotailed, and the work of Perry, Findlay and Bens tod 
on the suitable strain of typhoid baoillus for the pre¬ 
paration of anti-typhoid vacome is included. A 
lengthy chapter is devoted to the vaccine treatment 
of ohromo rheumatic conditions, in the preparation 
of whioh Prof. Fleming is able to draw upon his own 
considerable experience. 

A short bibliography is appended to eaoh subject, and 
an index of authors as well as of subjects is included. 
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Arctic Meteorology* 

By Dr G C Simpson, ob, obe, prs 


I N 1905 appeared Mohn's diRcussion of tho 
meteorological records obtained during Nan¬ 
sen’s drift across tho north polar basin on board 
tho Fram during the three years October 1893- 
August 1896 No one who is interested in polar 
meteorology needs to be reminded of tho out¬ 
standing value of that great work, winch has been 
for thirty years tho source of practically all wo 
know about the atmosphere over the Arctio 
Ocean 

Now lias apjieared another great contribution 
to our knowledge of arctic meteorology, again 
obtamed on the drift of a Norwegian ship and 
discussed by another outstandmg Norwegian man 
of science When Mohn’s work appeared, tho name 
Fram was a household word to the whole civilised 
world , but how many jioople even in England 
know anything about the Maud ? Yet the Maud's 
sojourn m the Arctic, where she was engaged on 
the same enterprise of scientific research, was even 
longer than that of tho Fram, and her scientific 
results no less valuable 

Amundsen’s successful dash to tho South Pole 
was a mere episode m a project on which ho had 
l>een working for several years : namely, to repeat 
Nansen’s drift across the Arctic Ocean in the 
Fram In fact, he was on his way from Norway 
to the Bering Straits around Cape Horn when he 
ehangod his plans at Madeira and went to the 
Antarctic On his rotum to Norway he pro¬ 
ceeded with his original plans; but the old 
Fram was found to be nearing the end of a glorious 
life and was no longeT fitted for such strenuous 
work Then the War broke out, but Amundsen 
did not relinquish his plans In 1916 ho gave 
orders for a now ship to be built, on tho lines of 
the Fram, but smaller ; on June 7, 1917, the now 
ship was launched and christened Maud 

On July 18, 1918, the Maud loft Varda, with 
Amundsen in charge, the total ship’s party being 
only nine men. The plan was to sail eastwards 
along the Siberian coast towards the Bering 
Straits and then turn northwards into tho ice and 
drift with the pack across the Pole. That was the 
plan, but it did not eventuate . for seven years 
the Maud remained in tho Arctic the greater part 
of tho time, either frozen fast near the coast or 
drifting aimlessly to the east of the New Sibonan 
Islands. 

Luckily for him, and more so for science, 
Amundsen m 1917 invited H. U. Sverdrup, a 

• The Norwegian North Polar Expedition with tho Maud, 
1018-1026 Scientific Resulta. Vol 11 Meteorology. By H U 
Sverdrup. (Qcofyxlek Inrtltutt, Bergen, In co-operation with other 
Inatitutlon* ) 


young Norwegian who hail never been in the 
Arctic before, to take charge of tho scientific 
work of his expedition Sverdrup consented and was 
one of the two men who alono saw the expedition 
through, startmg with the Maud at Vardo m 1918 
and leaving her when she returned to Nome m 
August 1925 

During the first throe years, Sverdrup was the 
only trained scientific worker on board—Amundsen 
helped with tho magnetic work but he was dis¬ 
abled for a long period with a broken arm—but in 
1922 F Malmgren, whose tragic death after the 
disaster to Nobile’s airship in 1928 wdl be fresh 
in the memory of most, joined the expedition as 
assistant scientist In these eircumstanoes the 
amount of scientific work earned out on the 
expedition is amazmg Observations of tho first 
importance on oceanography, terrostnal mag¬ 
netism, atmosphere electncity and metoorology 
were earned out, zoological, botanical and 
geological collections were made, and Sverdrup 
spent seven and a half months living with a little- 
known group of native nomads m order to study 
their language and customs, and characteristically 
enough during the whole tune he was with them 
he made meteorological and magnetic observa¬ 
tions 

The volumo on meteorology which has just 
been published consists of two parts : Part II 
(527 pages) contains all the data in 28 well-arranged 
tables, and Part I is a discussion running to 331 
pages written by Sverdrup himself Naturally one 
compares Sverdrup’s discussion of tho results of 
the Maud expedition with Mohn’s discussion of 
tho Fram results There is one striking difference 
Mohn’s discussion is limited almost entirely to 
working up the statistics of the observations, while 
the outstandmg feature of Sverdrup’s treatment 
is his investigation of the physics and dynamics 
underlying tho observations. The difference is 
symptomatic of tho great advance made by 
meteorology in the interval Thirty years ago 
meteorological observations, even in settled coun¬ 
tries, consisted of little more than observations 
of pressure, wind, temperature, cloud and pre¬ 
cipitation all made at the surfaoe, and the 
meteorologist could do little more than find 
statistical relationships between them Such 
were the observations earned out on the Fram, 
and Mohn’s discussion was neoossanly statistical. 
On the Maud similar observations were made, and 
Sverdrup has treated them in the same way and 
quite as thoroughly as Mohn treated the Fram 
results; so that the two sources of information 
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support and supplement one another In the 
Maud, however, many other observations were 
made, and it is Sverdrup’s complote and able 
discussion of the light which these new observa¬ 
tions throw on old meteorological problems 
which makes his discussion so interesting and 
valuable 

For the first timo we have a mass of observa¬ 
tions from tho upper air m the Arctic obtained 
by sounding balloons, pilot balloons and kites 
The observations of tho upper air temperature 
made by balloons and kitos, of which there were 
162 ascents, reveal an unexpected and important 
distribution of temperature over tho ice The few 
previous measurements of upper air temperature 
mado over ice in polar regions had lod us to 
expect a markod temperature inversion near the 
snow-covered ground during the winter In other 
words, that there was a ‘cold layer’ of air near tho 
surface. 

It was supposed that this layer was easily 
removed by the wind The observations made 
on the Maud show, however, that this ib not 
the caso All that the wind does is to stir up 
the layers quite near to the ground In tlus 
stirred-up layer, as one would expect, tem¬ 
perature decreases with height, but above it 
the strong inversion remains and the nor¬ 
mal fall of temperature with height does not 
set in, in any season, much below 1,000 metres 
There are, therefore, three definite layers of air 
over the Arctic sea ice, (a) a layer, 150 m. thick 
in the winter, increasing to 600 m. thick in the 
summer, in which the temperature decreases 
slightly with hoight, (6) a layer in which there is 
a strong inversion, the top of whioh varies m 
height above the surface from 280 m in the winter 
to 600 m in tho summer, (c) a layer probably 
reaching to the tropopause in which the tempora- 
turo decreases with height m the normal way, 
The pilot balloon observations, of which there 
wore 621, gave very complete information regard¬ 
ing the variation of wind velocity and wind 
direction with height. 

Tho peculiar distribution of temperature and 
the observed variations of wind with height over 
the ioe can only be caused by eddy motion set up 
in the lower layers of the air, and Sverdrup uses 
the results of Ms observations to test the various 
formulae put forward by Richardson, Schmidt, 
Khhler and Hesselberg in their theoretical work on 
the eddies in the atmosphere. Sverdrup’s dis¬ 
cussion is a valuable contribution to a difficult 
subject, and the numerical values he obtains will 
be found of use in a number of problems 

The diurnal variation of temperature in polar 
regions has been the subjeot of much discussion 
sinoe the writer pointed out in his discussion of 


the meteorological observations made on Capt. 
Scott’s Antarctic expedition that thero are two types 
of daily variation, in one of whioh tho maximum 
amplitude occurs m a spring month and in the 
other m a summer month Tho observations taken 
on the Fram showed a rapid increase in tho ampli¬ 
tude after the rotum of tho sun untd April, after 
which it decreased to very low values in tho 
summer months , while m MoMurdo Sound tho 
amplitude increased steadily from the appearanoo 
of tho sun until the summor and then decroasod 
again as tho altitude of the sun decreased The 
observations on the Maud showed tho same type 
as observed on tho Fram, and Sverdrup gives a 
now explanation It has already been mentioned 
that tho lowest layer of tho atmosphere in whioh 
the eddies cause the temperature to decrease with 
height thickens from the winter to tho summer 
Sverdrup considers that the layer is warmed up 
by contaot with the ground and, therefore, as it 
gets thicker it takes more and more heat from 
tho surface After tho sun returns, the daily 
temperature range tends to increase as the altitude 
of tho sun mcroases , but tho thickness of the 
layer also increases and that tends to reduce the 
range. The actual course is due to the relative 
efficacy of tho two factors, the solar effect bemg 
the strongor untd about Aprd and then the eddy 
effect predominates 

During tho last three years, after Malragron 
had joined the expedition, an increased number 
of observations became possible, and amongst 
thoso were measurements of tho incoming solar 
radiation, the long wave radiation received from 
the sky, tho temperature of the actual surface of 
tho snow and tho temperature of the ice at threw 
depths below tho surface These data supply all 
tho information necessary to calculate tho flow of 
heat during calm weather to and from tho surfaoe, 
and one of the most interesting chapters in 
Sverdrup’s discussion is that in which he uses 
the results of these observations to investigate 
the heat balanco of the atmosphere over loe- 
covered surfaces He calculates that the average 
minimum temperature on clear calm days in the 
wmter should be — 38-8° C.; the observations give 

— 38-9° C. According to the calculations, the 
absolute minimum temperature over the frozen 
polar sea should lie between — 43 9° C and 

— 49-5° 0.; the actual observations taken on the 
Maud in four winters givo values varying between 

— 41 7° C and -46-3°C. The lowest possible 
winter temperature at Arotic land stations is 
calculated to be botween — 63° C. and — 75° C , 
the former being the more probable , the lowest 
recorded temperature is — 69 8° 0 at Weroho- 
jansk in February 1892. By using the value of 
the ‘eddy diffusivity’ found from tho kite and 
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balloon observations, similar calculations arc 
extended to conditions during the summer and 
m winds This discussion of the heat balance is 
of particular value for a largo number of meteoro¬ 
logical problems 

During the latter part of tho expedition, entirely 
new methods of observing amounts of precipitation 
and the formation of hoar frost were devisod and 
successfully used , but lack of space forbids 
further reference to the fascinating results obtained 
This short article must be closed by a reference 
to the last chapter in the work, entitled “The 
Circulation of the Air” For the first time the 
new ideas of the Bergen school of meteorologists 
have been applied to the interior of the polar 
regions Depressions with their characteristic 


‘fronts’ arc recognised and their motion determined 
in so far as that is possible without synoptic charts 
There appear to be two mam permanent ‘fronts’ 
in the Arctic on which depressions form in the 
winter months—one in north-west Siberia, near 
to the Bering Straits, and the other between 
Spitsbergen and Norway During the winter 
months the pressure distribution over the Arctic 
is found to be mainly anticyclonic, but the anbi- 
cyclomc conditions are frequently destroyed by 
deep cyclones which form on these two fronts and 
progress eastwards and northwards into the centre 
of the polar basin In tho summer the general 
weather situation is of a more cyclomo character, 
but the actual disturbances are small and weak 
compared with the deep winter cyclones 


Development of the Modem Broadcast Receiving Valve 


'"I''HE specification of most modem broadcasting 
*■ receivers contains an imposing list of titles 
describing tho various thermionic valves employed 
m the set Tho simple terms, ‘high-frequency 
amplifying’, ‘detector’ and ‘low-frequency ampli¬ 
fying’, are now no longer sufficient to describe tho 
typo of valve and its function m a wireless receiver , 
and one is lod to speculate whether those investi¬ 
gators who were responsible for the introduction of 
the terms ‘diode’ and ‘tnode,’ about sixteen years 
ago, envisaged the possibility of the ootode as a 
manufacturing proposition in 1934 In the presence 
of such attainments, it is useful to review the 
developments which have led to such a complicated 
valve Such a review, with special reference to the 
technique of the manufacture of receiving valves 
on a mass-production basis, was made by Mr 
S R Mullard in his chairman’s address to tho 
Wireless Section of the Institution of Electrical 
Engineers on November 7 last 

Tho thermionic valve, in both the two- and 
three-electrode forms, was in existence prior to 
1914, and its early development was considerably 
accelerated by the demands of wireless communi¬ 
cation during the War period After this period, 
the main receiving valve available in Great Britain 
was tho then well-known R type, comprising a 
cylindrical anode, spiral grid and a co-axial fila¬ 
ment of pure tungsten. This valve was available 
for general purposes as a high- and low-frequenoy 
amplifier, a detector or as an oscillation generator 
Judged by present-day standards, the valve was 
very inefficient and, incidentally, rather expensive. 
Its chief extravagance, as a valve to be used almost 
universally with batteries, was its filament, the 
function of which was to produce an electron 
emission of one or two milhamperes The main 
improvements in this direction were the intro¬ 


duction m turn of the thoriatod tungsten filament 
and the oxide-coated filament, which is in use in 
most modem receiving valves , the more recent 
development of the mams-operated valve has 
involved the necessity for electrically insulating 
the heater from the metal cathode carrying the 
oxide ooatmg The use of a heated wire coated 
with oxides of one or more alkaline earths, suoh as 
barium and strontium, is romimsoent of the early 
work on thermionic emission camod out by Elster 
and Geitel about fifty years ago 

Having placed the cathode in a fairly satis¬ 
factory position as an efficient source of electron 
emission, the valve designer has had to turn his 
attention to the provision of more than one grid 
and one anode in order to meet tho requirements in 
the progress of receiving circuit technique. By 
means of lantern shdes, Mr Mullard illustrated 
the constructional development of the valve up to 
tho octode of quite recent production The desir¬ 
ability of keepmg the overall size of tho receiving 
valve approximately constant has necessitated the 
attainment of considerable precision in the dimen¬ 
sions and spaemgs of the electrode system, and 
the valve has therefore become, very largely, a 
machine-made article 

The purpose of the introduction of the additional 
eleotrodes into the tnode, and the functions fulfilled 
by the various typos of modem receiving valves, 
are usofully described by A. L M Sowerby in a 
senes of four articles m recent numbers of the 
Wxrehsa World (September 21 and 28, October l2 
and November 2) In the first place, the attainable 
amplification from a three-electrode valve, whoa 
used at radio frequencies, is limited by tho coupling 
between the input and output circuits effected 
through the capacitanoe between the grid and 
anode This difficulty was overcome by the intro- 
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duotion of a screen-grid between these oleotrodes, 
and the tetrode is thus available as an efficient 
high-frequency amplifier It is also desirable to be 
able to vary the amplification of a stage without 
incurring the risk of distortion of the received 
signals, or of decreasing the effective selectivity 
This is conveniently carried out by making the 
control grid spiral of a non-uniform pitch, so that 
the amplification depends on the grid bias voltage 
provided for the valve Here we have the tetrode 
with variable mutual conductance between grid 
and anode circuits (vanable-mu tetrode) 

The above types of four-olectrode valve suffer a 
limitation in use, which is due to secondary 
emission effects from the anode This drawback 
has been removed by the introduction of a third, 
or suppressor, grid, which is located between the 
screen gnd and the anode, and is in direct electrical 
connexion with the catholic Thus we havo arrived 
at the high-frequency pentode, which may or may 
not lie provided with the variable-mu characteristic 
The pentodo is also available as an output valve 
specially designed to deliver audio-frequency 
i power to the loud speaker This valvo is more 
sensitive and more efficient than the corresponding 
output tnode, but necessitates rather more care m 
design and operation with a suitable output load 
Wireless receivers of the supersomc-heterodyne 
type require the provision of a stage in which local 
oscillations are generated, and of another stage in 
which these oscillations are suitably oombinod 
with the incoming signals to produoe oscillations 
of the beat-frequency for subsequent amplification 
The oscillation-mixing process may conveniently 
be carried out by using a hoxode valvo provided 
with two control-grids, one for the incoming signal 
and one for the looal oscillations, and two screen 
grids to separate them from eaoh other and from 
the anode The introduction of a fifth grid will 
r onable the separate tnode oscillator valve to be 
[dispensed with, and we thus have the heptodo or 


penta-grid convertor, as a self-contained frequonoy- 
changor unit for supersomc-heterodyne reception 
If it is desired to be free from the disadvantages of 
secondary omission, mentioned above, still another 
suppressor gnd is required next to the anode, and 
we have arrived at the octode An alternative 
arrangement of the electrodes in a frequency- 
changing valve, involving a Inode-hexodo in one 
envelope, was referred to m Nature of October 13, 
1934 (p 577) 

The introduction of the variable-mu amplifying 
valve desonbed above has enabled a system of 
automatic volume oontrol to be developed, by 
means of which overloading of the receiver by 
strong signals from a local station is avoided and 
also the effects of failing of weaker signals from 
distant stations are largely counteracted Those 
results are achieved by making the rectified signal 
provide the gnd bias for tho vanablo-mu valvo 
and so control the amplification of the stage To 
obtain tho relatively large bias voltages required, 
it has become necessary to use a diode as deteotor , 
further, in order to avoid loss of sensitivity in the 
receiver as a whole, separate deteotors are desirable 
for the signal rectification and for tho automatic 
volume oontrol Those detectors are provided in 
the double-diodo valve Such a valvo requires a 
relatively small amount of electron omission, and 
this may be derived from a portion of the oathode 
of the tnode or tetrodo used for audio-froquenoy 
amplification of the signals after detection Thus 
we havo amved at the double-diodo-tnode and 
double-diode-pentodo valves used m many com¬ 
mercial receivers of to-day 

The development of these multi-olectrode valves 
has necessitated tho use of considerable ingenuity 
m tho design and construction of valve bases and 
sockets ; for, exoept in certain high-frequency 
valves m which tho connexion to one electrode is led 
out at the top of the glass envelope, all the elootrode 
connexions are made by pins of the familiar type. 


The Deutsche Physikalische Gesellschaft 


TN the year 1843, Magnus was professor of natural 
philosophy at Berlin and created a physioal 
colloquium, or, as the obituary notice in Nature of 
June 23, 1870, says, “Graduates and under, 
graduates assembled round him onoe a week, to 
enjoy what he oalled physical conversations. Here 
students in turn reported on investigations re¬ 
cently published, the master ontioising the report, 
Hind opening a discussion on those points which 
appeared to deserve a fuller explanation” From 
all aooounts, Magnus was an inspiring teacher, and 
it was under the influenoe of this colloquium that, 
two years later, in 1845, six young physicists— 


Beetz, Brucke, Hointz, Karsten, Knoblauch and 
Emil du Bois-Reymond—founded a society which 
had as its object, first tho communication of 
original papers, and secondly the issuing of an 
annual volume of reports on all publications of a 
physioal nature which should have appeared during 
the year. The sooioty went by the name of the 
Physikalische OeseUschaft zu Berlin, which in 1899 
became the Deutsche Physikalische OeseUschaft, to 
indicate the nation-wide scope which it had 
attained. This Sooiety is, then, oelebrating this 
year, on January 14, its ninetieth birthday 

Of the names of the original founders, probably 
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only those of ilu Bois-Reymond and of Beetz are 
familiar to the average reader nowadays, but in spite 
of the aristocratic indifference of some of the older 
representatives of science in Berlin, the Society 
grew rapidly. Among the fifty-three members who 
joined in the first year, we find tho names of Dr 
Helmholtz, Lieut Werner Siemens and G H 
Wiedemann, while Kirclihoff and Clausius joined 
in the following year A period of wonderful 
fertility was beginning for German physics, and 
practically every name of note during that period 
can be found m the lists ot the Society 

In 1882 began the publication of tho Verhand- 
lungen, which, from being merely a record of 
meotings and short notices, later, in 1899, liecame 
a reputed journal for tho printing of original 
papers, particularly valued for its quick publica¬ 
tion. Meanwhile, tho Fortschntle der Phymlc, pub¬ 
lished by the Society, became celebrated for the 
care and accuracy of its short abstracts of original 
papers in physics appearing in all countries Tho 
fifty years celebration held in Berlin in January 
1896 under the presidency of one of the founders, 
du Bois-Roymond, gave evidence of the prosperity 
of tho Society, the membership of which then 
numbered about three hundred The first senes 
of photographs taken by Rontgen with his nowly- 
discovered rays was shown, and expenmental 
demonstrations were given by, among others, 
E Warburg, Arons, Asc.hkinass, Neesen, Rubens, 
Goldstein, Nichols, W Wien and F Kurlbaum— 
a very respectable list of names! 

The new life of the Society, as the Deutsche 
Phy8%kahsche Qesellschaft, may be said to have 
been initiated under the influence of a discourse 
which Planck—a name long respected and beloved 
among physicists the world over—gave m Decom¬ 
ber 1900 on the laws of radiation His famous 
paper in which the conceptions of the quantum 
theory were first given to the world appeared a 
few months later On the expenmental side 
Goldstein and Rubens wore addressing the Society 
on the fundamental investigations for which their 
names are best known. At the beginning of the 
War, the Society numbered more than seven 
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hundred members, and the VerharuUungen were 
publishing papers of the first importance 

After the War, the Society initiated fundamental 
changes, whioh increased its influence both inside 
and outside Germany Local branohes were 
founded m all the chief centres of physical research 
throughout the country, and, in conjunction with 
the newly founded society for technical physics 
(Deutsche Qesellschaft fur technxsche Physik, in the 
foundation of which, if I may obtrude a personal 
note, my old friend Hausser, whoso death m 1933 
at tho early age of forty-seven years was so widely 
lamented, played a prominent part), yearly mootings 
were arranged, somewhat similar to our British 
Association meotings, but for physics only The 
most roeont of these meetings was held last 
September at Bad Pyrmont, and nearly fivo 
hundred physicists attended 

Changes which were widely felt outside Germany 
were made m the publications of tho Society 
There were in 1920 two oxtonsive publications 
which gavo abstracts of the world literature in 
physics, the Fortschntle der Physik and the 
Bexblatter of tho Annalen der Physik In place of 
these a single publication was issued, tho Phys- 
xkalxsche Berxchte, which has attained a high 
reputation, outsido as well as within Germany 
The abstracts are, m general, exceedingly good, 
and appear promptly In tho same year, 1920, tho 
Verhandlungen were discontinued, and in their 
plaoe appearod tho Zextschnft fur Physxk, under 
the auspices of the Society This publication is so 
well known to physicists in Groat Britain as not 
to need commendation 

The Society is a powerful agent for the pro¬ 
motion of physical knowledge and for international 
accord and oo-operation in tho search for scientific 
truths It now numbers some fourteen hundred 
members, of whom almost a third live outside 
Germany Its work was never more important 
than now, and on its ninetieth birthday, which is 
being oelebrated in Germany as a jubdee, it will 
rocoivo tho congratulations and good wishes of 
physicists of all nationalities 

E N da C Andeade. 


Obituary 


Da Theobald Smith, For.Mkm R S 
ITH the death on December 11 of Dr. Theobald 
Smith, there has passed away a great figure 
in the science of animal pathology Much of his life 
was spent m research on veterinary science, and bis 
work illustrates the natural intimate connexion 
between human and veterinary medicine, for his 
researches were of so accurate and fundamental a 
character that they made far-reaching additions to 
knowledge of disease both in man and the lower 


animals The breadth of his outlook was remarkable 
and many branohes of pathology have boon enriched 
by his keen insight. 

Theobald Smith was bom at Albany, NY., in 
1859, and after taking the degree of Ph D. at Cornell 
in 1881 and of M.D. at Albany m 1883, he was 
appointed director of the Pathology Laboratory of 
the Bureau of Animal Industry m the U.S. Depart¬ 
ment of Agriculture in 1884, and his earliest work was 
recorded in the annual reports of that department. 
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| From 1896 until 1916 he was director of the Patho¬ 
logical laboratory of the Massachusetts Board of 
* Health and was professor of comparative pathology 
at Harvard University from 1896 until 1916, when 
he was appointed director of the Animal Diseases 
Branoh at Prinoeton of the Rockefeller Institute, 
where he was emeritus professor at the time of his 
death 

The quality of Theobald Smith’s work was recog¬ 
nised throughout the world, and in 1932 ho received 
the Copley Modal of the Royal Society He was a 
foreign member of the Royal Society, the Pans 
Academy of Sciences, the Danish Royal Society and 
honorary member of many other scientific societies 
He was awarded the Manson Medal of the Royal 
Society of Tropical Medicine of London, and received 
many other scientific honours. 

The best known of Theobald Smith’s discoveries 
was that of the relation of ticks to the disoase known 
as Texas fever or rod-water of cattle In 1889 Smith 
and Kilborne accurately described the causal 
protozoon, Piroaoma bovia (Bahama btgerntna) and in 
1893 they showed that the disease was transmitted 
from one animal to another by the tick Boophilua 
(Margaropns) annulatua This was the first instance 
in which a protozoal disease of a mammal had been 
proved to be transmitted by an arthropod The 
fCyclo of the protozoon was complicated by the fact 
that the tick, after sucking the blood of an infected 
animal, fell to the ground and laid its oggs on the 
gross, and not until the oggs had hatched, after 
weeks, or months, were fresh cattlo infected by the 
bites of tho larval ticks By tlus work many obscure 
foaturos of this serious plague of cattle were explained 
and several entirely new factors m epidemic and 
epizootic disease were disclosed 

The time when Theobald Smith began his work 
was one of rapid advance in bacteriology, especially 
in the direction of describing new bacteria associated 
with special diseases His observations were often of 
striking originality and related rather to the manner 
of action of bacteria, but they wore often unhoodod 
and forgotten, to be rediscovered lator by others 
iTho discovery of new phenomena appears to have 
roecn his chief interest though the subjects at which 
|ho worked had eminently practical aims, and his 
Itnreer illustrates tho fundamental value of mformod 
land intensive observation by those engaged in work 
1 on practical issues It has oome as a surprise to many 
to learn that with D E Salmon in 1886 ho showed 
that a culture of bacteria lulled by heat if inoculated 
into a warm-blooded animal—a bird—gave protection 
against a lethal dose of the same living micro¬ 
organism. This was the first recorded use of a dead 
vaccine, though the discovery is commonly attributed 
to Pfeiffer, who in 1896 began a long senes of funda¬ 
mental experiments on the same subject. Another 
early observation, reported in 1896-96, was the 
f occurrence of a “peouliar disease” with deep and 
suboutaneous haemorrhages causing the death of 
guinea pigs in four to eight weeks if they were fed 
only on oats and bran without any green food This 
appears to be the first description of scurvy in the 
guinea pig, which has been used as a valuable indi¬ 


cator of scorbutic diets in research on vitamins in 
recent years Smith, however, did not mention the 
similarity to human scurvy, but was concerned to 
show that this deficiency in the food lod to the death 
of animals inoculated with a bacterium innocuous 
to guinea pigs fed on a normal diet. 

In 1889 Smith began a series of investigations into 
the chemical products and growth requirements of 
bacteria, which wore continued for many years and 
led to results of much practical and theoretical value 
in bacteriology Tho chief of those observations wen- 
on the differential fermentation of sugars, tho re 
duemg power of bacteria, and the oxygen and carbon 
dioxide needs of different species and races of these 
micro organisms Among the characters of baetona 
which most mterested him was their capacity for 
variation in virulence and in other ways In 1896-96 
he published a paper on tho existence of two kinds 
of tubercle bacilli exemplified by strains from a bear 
and a bull respectively, and in 1896 he correctly 
described the differences between human and bovine 
strains and tho forms of disease whioh they producod, 
anticipating Koch’s better-known statement on the 
same subject in 1901. 

Another early but neglected observation, published 
by Smith with Reagh in 1903, concerned the non- 
motile varieties of certain motile bacteria, and the 
distinct agglutinins which were produced in animals 
for the flagella and bodies of the bacteria These 
important facts were rediscovered in 1917 by Wed 
and Felix Smith made a number of now observations 
on tho oulturo of the diphtheria bacillus and on its 
toxin, and in 1910 he showed that balanced mixtures 
of toxin and antitoxin could bo used to induce 
immunity to infection In this way he laid the 
foundation of the present methods ot protecting man 
against diphtheria 

Smith’s zeal for the advancement of knowledge for 
its own Bake is seen in the story of his discovery in 
1904 of anaphylactic shock m the guinea pig 
resulting from a 8<>corid injection ol horse serum The 
symptoms had often been seen by others and wrongly 
interpreted This discovery he communicated to 
Ehrlich by lotter, and the first publication on the 
subject was by Otto in 1906 in a paper on “Das 
Theobald-Hmithscho Ph&nomon dor Serum-uberemp- 
findlichkeit” 

In 1922 appeared his work on tho first milk or 
colostrum of cows which, if taken m the first two or 
three days of life, protected calves from otherwise 
dangerous infections From among his numerous 
other original investigations may be mentioned those 
on tho form of streptococcal mastitis of cows which 
may convey serious infections to man through the 
milk, on the forms of contagious abortion ih cattle 
duo to Brucella abortus and to the Spirillum abortus 
which ho discovered, and on sarcospondia He con¬ 
tinued at work in apparent health until last summer 

In 1934 were published Smith’s Vanuxem lectures 
on “Parasitism and Disease” in whioh he summed 
up the history and theories of parasitism and recorded 
his mature reflections on this fascinating theme, with 
little or no reference to the share whioh he himself 
had taken m its development. 
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Dr. J. Walter Leather 

The death of Dr J. W. Leather on November 14 
removes one of those who have been largely 
responsible, during the last forty years, for the 
development of soiontdio work in relation to Indian 
agneulture, and ho cannot be allowed to pass away 
without some reference to hm activities m this and 
other lields 

Bom in I860, at Rainhill in Lancashire, he entered 
his father’s chemical factory at St Helens after 
leaving school, and, whon he had served an apprentice¬ 
ship to chemical work there, he wob sent, in 1883, 
to study chemistry under Kokul6 at Bonn There ho 
stajed tliree years and left in 1880 with the degree 
of Ph T) On leav ing the University, the appointment 
of senior assistant to Hr J A Voolcker, the consulting 
chemist to the Royal Agricultural Society of England, 
was offered to lum, and he held this post for six 
years During this time lie developed very high 
technical skill in chemical work in connexion with 
agricultural problems, a skill which ho retained 
throughout lus earoor He originated several new 
methods, and one of those—a process for the de¬ 
tection of castor seed in foedmg-stuffs—is universally 
used at the present day. In 1891 ho became professor 
of chemistry at the Harris Institute, Preston, but 
the call to his real life work in India came bofore 
ho liad really settled down there. 

In 1892, as a result of the recommendations of 
Dr. Voelcker in his report on the improvement of 
Indian agriculture, tho Secretary of State for India 
decided to appoint a chemist and an assistant chemist 
to the Revenue and Agricultural Department of tho 
Government of India, and Leather was selected for 
the former appointment. It was in this appointment 
of agricultural chemist to the Government of India, 
and in that of Imperial agricultural chemist which 
followed it in 1906, that Leather did what may be 
considered his life work There he remained with 
few intervals until 1916, whon he retirod and settled 
down m Malvern 

When Leather was appointed to India m 1892, 
the position he occupied led to lus having to range 
the length and breadth of the country, studying and 
advising upon the various problems which were 
placed bofore him by the authorities of the various 
provinces. Ho was, in fact, the only chemist attached 
to all the agricultural departments m India His 
activity was tremendous, but it was an almost 
impossible position. His publications dunng this 
period (most of whioh appeared in the Agricultural 
Ledger then edited by Dr. Watt) were varied and 
numerous. They include the first general account of 
Indian soils, the first senes of analyses of Indian 
manures, studies of alkali and salt lands, studies of 
sugar-cane and tho composition of the Indian varieties, 
and a multitude of other questions. On the whole, 
the conditions under which Leather worked at this 
time did not permit him to push any of his many 
inquunea to a final issuo m the improvement of 
methods or the better utilisation of Indian resources. 
A summary of his work dunng this first stage of his 
Indian career is contained in his final report on the 


first fiv e years of the work of tho Agncultural Chemist 
to the Government of India, issued in 1897 

The more congenial part of Leather’s Indian work 
came m 1904, when tho Imperial Research Institute 
at Pusa was founded, and he settlod down as the 
head of the ohemical department at that Institute, 
as Imports! agricultural chemist As a result of his 
activities there, we have a senes of publications, 
most of them published as memoirs of the Depart¬ 
ment of Agriculture in India Those deal with such 
subjects as tho water requirements of crops in Lidia, 
the composition of Indian ram and dew, soil tempera¬ 
tures in India, tho problems of drainage and tho loss 
of water from tho soil in tho tropics, and the inter¬ 
action of calcium carbonate and carbon dioxide in 
soil under tropical conditions It cannot bo said that 
the work ho did was of on epoch making character, 
but he gave us a very useful collection of data which 
did not exist beforo, and which nobody else has 
gathered together Within its limits, his results were 
always reliable, and for several generations many 
workers will bless the name of Leather for tho careful 
observations which can form the basis for real 
agricultural advances to be initiated by others 

So far as lus work generally was concerned, 
leather was essentially a laboratory worker Of 
his industry there wus no doubt, while he had a great 
oapacity for friendship, and there are many who 
look back to their association with him as a time 
when they were initiated into that close study of a 
limited objective winch was tho spocial characteristic 
of his work H H M 

We regret to record tho deaths on January 2, as 
tho result of an accident in the Austrian Tyrol, of 
Mr Kenneth F Armstrong, aged twenty five years, 
and Mr John Howard, aged twonty-six years Mr. 
Armstrong was associated with his father, Dr E F 
Armstrong, m tho preparation of monographs on the 
glycosidos and the carbohydrates, and Mr Howard 
was a research worker at tho Fuel Research Station, 
Greenwich __ 

We regret to announce the following deaths . 

Capt J E Bernier, known for his explorations of 
the Canadian Arctic, on December 27, aged eighty- 
two years 

Sir Maurice Craig, consulting physician m psycho¬ 
logical medicme to Guy's Hospital, on January 6, 
aged sixty-oight years 

Prof. Roland B Dixon, professor of anthropology 
in Harvard University since 1916, an authority on 
the languages and culture of the Indians of the Pacific 
coast, on December 20, aged fifty-nine years 

Sir Alfred Ewing, K C.B., F.R S , formerly pro¬ 
fessor of mechanism and applied mechanics in the 
University of Cambridge, lately pnnoipal and vice- 
chancellor of the University of Edinburgh, on 
January 7, aged seventy-nine years. 

Mr J C. Lawson, University lecturer m classics 
m the University of Cambridge, an authority 
on Greek folk-lore, on January 5, aged sixty 
years. 
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News and Views 


The Right Hon. Sir Herbert Maxwell, Bt, K T, F.R.S. 

All who love Scotland, whatever may be the 
grounds of their affection, will join in the tribute of 
congratulation and wishes of good will to Sir Herbert 
Eustaoe Maxwell of Monreith on the celebration of 
hm ninetieth birthday on January 8 Ho has shown 
himself a most loyal son of a race noted for pride m 
its motherland , and as much as any writer sineo the 
days of Sir Walter Scott, ho has sin cossfully inter 
protod to hiH follow-countrymen, as well as to the 
southerner, the uharm, never too obvious, of the 
Scottish countryside in all its variety, and the 
romance of the chequered and turbulent course of 
Scottish history Hero ho has ranged from the making 
of Scotland and the high adventure of the Bruce to 
the lowly annals of tho hamlet, obscurely and imper 
foctly preserved in local tradition and place-names 
His numerous studies of national and local histoiy, 
tho latter especially in his own Galloway, dosorvo 
noil of Scottish students, but archaeologist and 
historian alike are no less indebted to him for his 
activities as president of the Society of Antiquaries 
of Scotland and as chairman of tho Royal Commission 
on Scottish Historical Monuments in practical affairs 
relating to Scottish history and archaeology Sir 
Herbert’s literary achievement has covered a wido 
field—from roman™ and fiction, history and bio¬ 
graphy, including a lifo of the Right Hon W H 
Smith and a survey of the first sixty years of Queen 
Victoria’s rule, to “British Freshwater Fishes”, 
but he is most at homo whon hi' socks to convey the 
interest and charm of the birds and boasts of Ins 
own countryside, the trees of the woodlands and tho 
flowers of a Scottish garden Hero, indeed, nihil 
tetujil quod non ornavit 

Prof. D'Arcy W. Thompson, C.B., F.R.S. 

On December 23, Prof D’Arcy Wentworth 
Thompson completed tho fiftioth year of his tenure 
of a professorial chair , for he was appointed professor 
of biology in tho newly founded University College of 
Dundee m 1884. Fresh from the biological renascence 
in Cambridge under Michael Foster and Frank 
Balfour, the young professor found-in Dundee every 
possible kind of discouragement, scanty endowment, 
mean and unsuitable buildings—and the depressing 
atmosphere of an industrial city The title of hw 
chair was soon changed to that of zoology, and m 
the closing years of the century the incorporation 
of the College in tho University of St. Andrews, and 
tho establishment of a medical school, brought a 
small increase in the number of his students. In 
1917, on the retirement of his senior colleague. 
Prof W. C MTntosh, D’Aroy Thompson was trans¬ 
ferred to the chair of natural history, which he still 
occupies, in the United College at St Andrews. 
Fortunately, the tune has not yet come to sum up 
or to pass judgment upon D’Aroy Thompson’s 
achievements. His innumerable friends, however, 
and his pupils—none too numerous, alas 1—will join 
with us in congratulating him on the jubilee of his 


professorship Few men of our time havo been so 
much at home in both the fields of the old and the 
newer loarnuig He is, wo behev e, tho only holder of 
a chair ot science who has been president of tho 
Classical Association, and there must ho many among 
those that have passed through his class-room, who 
found in an elementary course of lectures on zoology 
at least tho beginnings of a liberal education 

■'A National Institute of Science for India 

The Calcutta corresjKmdont of Thr Times reports 
oil January 7 that —-“Tho Governor of Bengal has 
inaugurated a National Institute of the Sciences of 
India, of winch the object is to promote scientific 
knowledge in India The institute will act through 
national committees, and will serve as a national 
research council for the undertaking of work of 
national and international importance required by 
tho public anil tho Government Dr L. L Formor, 
Director of the Geological Survey of India, is the 
first president ” From this report it would seem that 
the new body is to combine the characteristics of a 
National Academy of Sciences and a National Rc 
scan h ('oiincil, but it is difficult without further details 
to know how it is related to existing organisations 

It may he remembered that ui 1930 an Academy 
of Sucnces was formed in the United Provinces, 
with its seat at Allahabad Later, thore was a move¬ 
ment for the establishment of an Indian Academy of 
Sciences through the development or affiliation of 
the U P Academy or by the formation of a new 
body It was suggested that the ancient Asiatic 
Society of Bengal might appropriately become such 
an All India institution, and with tho view of con¬ 
sidering the whole matter a committoo was appointed 
by the Indian Science Congress (o prepare a report 
Without awaiting the recommendations of this Com¬ 
mittee, Sir C V Raman, now director of the Indian 
Institute of Science, Bangalore, himself registered 
the title of “Tho Indian Academy of Sciences”, and 
the Proceedings of this Academy, similar m format 
to those of tho Royal Society of London, bogan 
publication in July last There are thus now two 
academics of sciences m India—one m Allahabad and 
the other in Bangalore, that is, in north and south 
India respectively Thero is plenty of room m the 
country for these two academies, but objections can 
be raised to either of them assuming the sole right to 
use the prefix “Indian” , and it is not surprising, 
therefore, that Sir C. V Raman’s action has caused 
a storm of protest No doubt the olaims of different 
societies and places m India to recognition as centres 
of publication for tho whole country have been 
considered by the oommittee of the Indian Soience 
Congress. We await with interest the recommenda¬ 
tions of the committee and trust that they will assist 
in removing the confusion which at present exists 
and will promote unity of purpose among scientific 
workers in all parts of the country, j 
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British Art in Industry 

On Friday, January 4, the Prince of Wales 
opened an Exhibition of British Art in Industry at 
the Royal Academy, Burlington House It is to 
remain open until March A, and has been organised 
jomtly by the Royal Academy and tho Royal Society 
of Arts The chief aim of this large-scale experiment 
is to show the public that British manufacturers of 
textiles, glassware, furniture, etc , are alive to tho 
importance of consulting artists, when designing 
their products The purl played by science in render 
ing it possible to realise this ambition is not referred 
to nor perhaps could it he within the limited spaco 
available at Burlington House But tho scope of 
tho exhibition is wide, and especially striking is the 
increasing use made of synthetic rooms such as 
bakolito in the manufacture of a great variety of 
household things Imperial Chemical Industries, 
Ltd , Hhow a new form of this colourless plustic 
material (called Rosin M) which it is claimed actually 
exhibits tho sheen found m certain transparent 
natural crystals, and which can be carved and shaped 
into many beautiful objects The glass exhibit, too, 
is particularly important and interesting Then 
there are sots of furnished rooms of modem design, 
together with a vast display of fabrics, as well as 
some beautiful jewellery arid metal work 

The alliance of activities referred to above is 
assisted by the publication of an abridged account 
of the aims and work of the Royal Socioty of Arts, 
issued by and under the tegis of the Council of tho 
Socioty, entitled “The Story of tho Royal Society 
of Arts” (London John Murray, J935 3s 6d ) 
We read that in 1753, one William Shiploy, residing 
at Northampton, published certain proposals for 
raising by subscription a fund for distribution 
through premiums, for the promotion of improve¬ 
ments m the liberal arts and sciences, manufactures, 
and so on Whereupon, in 1754, a Socioty came 
into being for the “Encouragement of Arts, Manu¬ 
factures and Commerce in Grout Britain” The 
organisation hail no exact prototype at the time, 
and was under the obligation (like tho later move¬ 
ment elsewhere by Count Rumford), of going forward, 
or going under It succeeded in the former process, 
and lias thus achieved a hundred and eighty years 
of existence, which, however, have included mtor- 
ludes of vicissitudes Hero we must loave reminiscent 
records to speak for themselves But it remains to 
recall that the Prmi e Consort become president of 
the Society of Arts m 1843, and was in office at the 
time of his death in 1861 Prince Albert’s foresight 
and initiative were of Hignal value , since his death 
the interest of our Royal Family has been steadily 
mauitamed, strengthened and broadened in recogni¬ 
tion of the Society, its anns of the present, and its 
outlook upon the future 

Eumorfbpoulos Collection 

The announcement by Sir George Hill and Sir Eno 
Maclagan that the British and Victoria and Albert 
Museums, assisted by the National Art-Collections 
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Fund and other donors, have seoured the Eumorfo- 
poulos collection for tho nation is a souroe of 
intense gratification to a wide circle Not only is the 
collection of Far Eastern art made by Mr. George 
Eumorfopouloa tho finest in existence, but also the 
combination of informed taste, opportunity and the 
necessary financial resources which has made its 
assembly possible is not likely to recur. The aesthotic, 
historical and scientific significance of those examples 
of the artistic activities in every form and material 
of the jienples of tho Far East, and more especially 
of the Chinese, from the first millennium b c onward, 
has been mode widely known hj the generosity of its 
owner, as well as m monographs devoted to the study 
of spoeiflo examples or of classes of objects In future, 
a collection of the highest educational value will bo 
available for the instruction of a wider public, more 
especially if as a whole or in part it should be incor¬ 
porated in the much desired central Museum of 
Asiatic Art, which this acquisition may have brought 
a stage nearer Nearly ono half the purchase money 
is available to bo handed over forthwith to secure 
the immediate possession of a proportionate part of 
the collection An early and ready response to tho 
appeal of Sir Georgo Hill and Sir Eric Maclagan for 
contributions towards tho balance of the cost will be 
a graceful recognition of the public spirit of the 
owner in accepting a relatively low figure for what is, 
in effoot, a priceless collection 

Professional Men and Research 

An address entitled “A Talk about Research” was 
delivered by Mr W P Eldorton to the Institute of 
Actuaries Students’ Society on November 19 and 
has now been published The details of tho address 
were highly technical, but the general principles laid 
down seem to be applicable to any profession, though 
thoy are on rather different lines from those suitable 
for workers m puro science at universities or research 
institutes Many young men would like to undertake 
some kind of research work, but they find it difficult 
to think of suitable subjects Of course, a genius 
would find his own problems and solve them Leaving 
aside Buch, as noeding no guidance, some general 
advice ran be given to those less original One way 
of starting consists of a study of the history of ideas 
on a certain subjoct, taking care to examine French 
and German sources as well as English This study 
will often reveal the inadequate foundation of current 
theories, and it will then naturally lead on to the 
attempt to replace the weak portions by something 
sounder. Another profitable and indeed indispensable 
task is the reconsideration of the professional practices 
that were established as the best in the past, in view 
of the change in contemporary conditions. Mr. 
Eldorton warned his hearers against a hurry to 
rush into print. They should endoavour to take all 
possible precautions against error before publication, 
and to write m good English, so as to be intelligible 
to any diligent, well-informed reader. Controversy 
should be avoided, and when they think another 
writer has made a mistake, they should try to follow 
his line of thought and consider carefully whether the 
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mistake is not their own. The advice of Francis 
Galton, “Never resent ontioism and never reply to 
it”, is good, though hard to follow by those not 
possessing Galton’s saintly disposition and philo¬ 
sophical calm 

Statistics and Inductive Inference 

In a paper read before the Royal Statistical 
Society on December 18, Prof. R A Fishor surveyed 
tho recent change in the outlook of mathematical 
statisticians The most profound modification seems 
to have taken place rather in the logical than in the 
mathematical aspect, though it has been brought 
about by tho resolution of mathematical difficulties 
Statisticians aro now doaling with types of uncertain 
inference wider than those of tho theory of probability 
Prof. Fisher expressed tho viow that the current 
teaolung of pure mathematics is not an altogether 
adequate preparation for fruitful work in thus field, 
for this teaching is purely deductive, omitting the 
essential concepts of inductive logic, and insists on 
‘rigour’ m a limited sense which he considers very 
inadequate to the requirements of an indueti\e 
problem Tho questions raised by Prof Fishor aro 
of great interest and importance, but it should not 
bo overlooked that there is still some difference of 
opinion concerning them, as will be seen by a perusal 
of tho senes of papers in the Proceedtnga of the Royul 
Society (1932-4) by Dr H Joffreys 

Early Man in North America 
Dr Frank H H Roberts, Jr , according to a 
communication issued by tho Smithsonian Institu¬ 
tion, Washington, D C., has discovered in the foothills 
of the Rooky Mountains, in northern Colorado, a 
habitation site and factory of ‘Folsom’ man This 
discovery is of the greatest importance for Amonean 
archaeology, as not only is it tho oldest known 
habitation sito in America, but it is also the first 
occasion upon which there has been any indication 
of ttie mode of life of the peoples by whom the 
‘Folsom’ points wero made, beyond the bare fact 
that thoy were hunting tribes of a high antiquity 
—a deduction from the association of these points 
with tho bones of extinct bison, musk ox aud 
mammoth, known to have pastured at the edge of 
the ice-sheet The ’Folsom’ points, it will bo re¬ 
membered, were first discovered five years ago at 
Folsom in New Mexico, and since then these finely- 
chipped flint implements have been found, frequently 
in association with extinct mammals, all over the 
United States from New Mexico to Virginia and 
Pennsylvania. It is thought by some authorities 
that they point to the existence of man m America 
several thousand years earlier than had previously 
been supposed Dr Roberts’s discovery provides 
something of a cultural background for these 
scattered finds. The site he has now discovered 
rests upon a hard, ohalk-like formation with about 
fifty feet of alluvial deposits above it. These muBt 
have been laid down very slowly. It is about a 
quarter of a mile in extent, but as yet only a small 
part has been excavated. The relics represent 


several camp sites occupied over a period of years. 
Flint nodules from which the implements wero 
manufactured are plentiful Thirty characteristic 
points and a great variety of scrapers, rough stone 
blades, drills, engraving tools and hammers tones, 
with a large number of broken animal bones, have 
been collected 

Antiquity 

With its December issue, Antiquity completes its 
eighth year. The editor of tho only free-lance journal 
ontiroly devoted to archieological matters is to be 
congratulated on his success m having earned through 
this enterprise successfully and without the assistance 
of any official organisation, in a penod of exceptional 
difficulty. Whilo there is undoubtedly a considerable 
public which is interested in archaeological discovery 
up to a point, to hold that interest requires both 
tact and judgment Tho editor, whose aim is to 
present to his readers scientifically sound and 
accurate information of the latest movements in 
archaeological discovoiy m a jiopular form, has a 
difficult course to stoor, if ho is to avoid the appeal 
to tho sensationalism which flavours the nows of 
‘finds’ as it appears in most of the daily Press. On 
the other hand, the editor of Antiquity, both by his 
own ‘tilting’ in his unoonventional notes and other¬ 
wise, encourages his contributors to an engaging 
freedom of treatment which in itself adds no little 
attraction to the pages of his periodical The contents 
of Antiquity of December illustrate these qualities 
admirably. If, for example, Mr Noel Myres’ cntioism 
of Dr Mortuner Wheeler’s artiolo m a previous issue 
on the topography of Saxon London ventilates 
further a subject which is of perennial mterest to a 
wide oircle, Dr. Wheeler’s roply will appeal equally 
to those who appreciate learning worn lightly. 
Among the remoining contents of this issue, whioh 
aro as a whole no less attractive, it is, perhaps, per¬ 
missible to refer to the contribution by Sir George 
Macdonald on the Romans m the Middle, East, 
which is an illuminating commentary on M A 
Poidebard’s recently published air survey of the 
Roman frontier in Syria Like its predecessors, this 
issue fully supports the editor’s appeal for an ex¬ 
tended circulation to ensure the continued existence 
of a publication whioh is doing excellent work for 
archeological science by keeping its achievement 
before a wider public than is reached through 
channels of a more formal nature. 

Thermo-remanence of Bricks 

A letter has been received from Mr T. G. 
Booking, Prinoes Chambers, 6 Corporation Street, 
Birmingham, 2, giving an account of some observa¬ 
tions on the magnetic properties of bnoks. Bnoks 
were selected from a number of South Staffordshire 
kilns, the direction in which the bricks were lying 
when baked being noted. Tho polarity was most 
clearly marked when the bricks bad boon lying in a 
north-south direction, and it was found that the 
bricks were magnetised approximately along the line 
of magnetic dip. Among the bricks examined were 
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some made from Etruria marl, containing about 11 
per cent iron oxide. The kiln temperature was 
1150° C. The oontent of iron oxide (mainly Fe t O,) p 
to which such ferromagnetic properties may be 
attributed, varies considerably in the materials from 
which bricks are made. It is usually well below 2 per 
cent in the fire clays giving white and cream bricks, 
about 7 per cent in the clays giving red bricks, and 
10 per cent or moro in those giving bluo and black 
bricks Among recent relevant mvostigations are 
those of Koemgsborger ( Phi/s Z , 33, 408 , 1032) on 
haematite (Fe,0,) t magnetite (Fo,0«)and other ferro¬ 
magnetic compounds Ho finds that haematite, when 
cooled down in the earth’s vortical field (0 4 gauss) 
from above the Cline point (about 670° O ), shows 
a residual magnetisation which approaches tho 
saturation remanence, anil may be a considerable 
fraction of the saturation magnetisation It is, of 
course, not possible to generalise about bricks Kiw h 
set of bricks presents a special problem, and precise 
discussion of the magnetic properties would require 
a detailed knowledge of the chemical composition 
of the clays, and ol the conditions of baking and 
cooling It is, howetei, probably not wnleh realised 
that most bricks arc magnets—though feeble ones , 
and Mr. Booking’s observations uro of interest in 
indicating that the phenomenon of thermo remanence 
may be demonstrutod with such a < ommon object 
as an ordinary brick 

A Remarkable Cloud Form 

A fhotoubaph of a remarkable cloud, of which a 
reproduction is shown m Fig 1, lias boon received 
from Prof. I. S. Astapowitscli, of the Astro¬ 
nomical Institute, Fontanka 34, Leningrad It was 
observed some time in 1032 at Stalinabad (lat 
38° 34' N., long. 68° 47' E ) above the Hissar Valley, 
and 18 described as having a rotational movement. 
Rotation round a vertical axis is strongly suggested 
by the appearance in the photograph of the middle 
and upper parts of the oloud. Students of oloud 



Fig. l 


forms will recognise at onoe the very unusual char¬ 
acter of this cloud, whioh has some structural 
resemblance both to the cumulo-nimbus cloud 
associated with a thunderstorm and to the funnel 
oloud of the tornado. By a curious ooincidenoe, in 


a recent number of the Meteorological Magazine 
(Nov. 1634, vol. 69, No. 826) a sketch is shown of a 
oloud observed on October 4, 1934, near Waltham 
Cross, Hertfordshire, by Mr. Donald L. Champion, 
which has strong points of resemblance to the cloud 
just described. In each cose a strong upward growth 
appears to have taken place over one part of a rather 
flattened cumulus cloud, the base of which was 
inclined to bo convex, the central parts appearing 
to be lower than those farther from the centre. In 
the cloud near Waltham Cross the rapid vertical 
extension was formed in a few seconds, and after 
about five minutes the mushroom-shaped top spread 
out horizontally to form an ‘anvil’ cloud like those so 
often seen over thunder clouds In both cases it is 
likely that opposed wind ourrents and oonvexion, 
perhaps associated with local heating, may have 
combined to produce rapid ascent of air with 
otation. 

Distribution of Birds at Sea 
Most oooan travellers must have noticed the very 
irregular distribution of birds on the open sea on 
different days, notwithstanding the apparently 
similar conditions of air and ocean Censusos made 
during the crossing of the Atlantio record statistically 
thoso differences, but little attempt has been made 
to suggost a satisfactory reason for them It seems 
very likely, however, that the presenco or absonoe 
of jielogio bir 'a is regulated by the oceanic currents, 
as S C Brooks suggests m the Condor (September 
1934, p 186) Oooanographors havo shown that 
where the Arctic Current moots tho North Atlantio 
Drift, there arise oomplexes of oddios and upwolling 
of the under waters, and that at tho margin of con¬ 
tact there is a surface display of abundant organisms 
which attract fishes and other predators This 
congregation of plenteous foodstuffs m limited areas 
may well attract polagio birds, and Josporson has 
already shown that thero is a general connexion 
between the numbers of birds soon in a particular 
area at soa, and the quantity of maoro-plankton m 
the surface waters Pushing tho probabilities further, 
it is likely that the migrations of ocoaiuo birds may 
be related to tho movements of plankton, by what¬ 
ever determined, and tentatively Brooks makos the 
very interesting (but quite untested) suggestion that 
one of tho factors which guided the homing terns of 
Bird Key from Cape Hatteras, to whioh they had 
been convoyed, back to the Tortugas, may have been 
the noh feeding grounds along the margin of the 
Gulf Stream ' He adds that perhaps othor factors 
too must be considered, such as the density of the 
air, which has been regardod as determining tho 
northern limit of the distribution of the southern 
Atlantio wandering albatross. 

Flora of West Lancashire Dunes 
Fob some time, increasing concern has been felt 
amongst the botanists mid Nature-lovers of this area 
for the dangerous position of the unique flora of the 
dunes of west Lancashire, particularly around 
Ainsdale. Reoently two representatives of the Flora’s 
League—a society for the preservation of wild flowers— 
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Dr. C. T. Green, president of the Liverpool Botanical 
Sooiety and author of “The Flora of Liverpool", and 
Mr. Eno Hardy, librarian of the Liverpool Naturalists’ 
Field Club, made a special survey of the present 
status of the flora, with the oonsent of the Royal 
Society for the Protection of Birds, to find whether 
tho latter’s sea-bird sanctuary on the dunes is 
also serving as a wild flower sanctuary Tho 
dunes are unique for their profusion of Pyrola roturuli- 
foha (round-leaved wintergreen) and Pamassta 
pahietns (grass of Parnassus), probably more 
numorous there than anywhere else in England, and 
those flowers have been banned from tho wild flower 
collecting sections of the Southport, flower show 
in order to protect the* dunes The duneland 
orchid (Epipactia dunentns), which so far has not 
been recorded from any other part of tho country, 
was found growing abundantly on tho dry dunes, 
besido the pinewoods, and in tho thinner puiewoods, 
its only enemy being the rabbits The area is rich m 
Orchidaceic According to tho records of tho Liver 
pool Flora Committee, Erythrir-a lalifolta, tho broad 
leaved contaury, which was first described from thoso 
sandhills by Shepherd and Bostock a century ago 
and has not been recorded from any other part of 
tho country, is extinct, though profuse enough at 
tho tune of its disoovory The lost specimen gathered 
from the sundhills at Formby is now in the collection 
at tho British Museum (Natural History) 

Electrical Calculating Machine for Simultaneous Equations 
A mechanical calculating machine for solving 
simultaneous linear equations up to ten m num¬ 
ber under construction at tho Massachusetts Institute 
of Technology by Drs V Bush and J B Wilbur 
was referred to in Nature of Docember 8 (p 877) 
An electrical mochino designed for tho same pur¬ 
pose, also working up to ten equations, has already 
boon designed by R R M Mallock and consti uctod 
by the Cambridge Instrument Co , Ltd A full 
account of this rnaehmo has boon published (Proc 
Roy Soc , A, 140, 457 , 1933) and a noto on it 

appeared m Nature of June 17, 1033 (p 880) The 
machine itself is sot up and at work in the Engineering 
Laboratoi y, Cambridge. It is stated that this machmo 
can determine rapidly a set of roots to an accuracy 
represented by about 0-1 per cent of tho largest root 
m favourable oases when the equations are well 
conditioned The fundamental principle of the 
machine is to use a numbor of alternating current 
transformers, the ooils of which are coupled up to 
such numbers of turns os to represent a sot of equa¬ 
tions of condition for the fluxes through the trans¬ 
formers whioh are the hnear simultaneous equations 
to bo solved. Such machines promise to be of great 
value in the very large number of problems which 
can be reduced to the solution of such sets of equa¬ 
tions 

Physiographic Map of Japan 

An instructive physiographic map or diagram of 
Japan on a scale of about 80 miles to an inch is 
published by Dr. G. T. Trewartha in the Geographical 
Review of July. Japan lends itself to this treatment 


sinoe about seventy-five per cent of tho land is 
mountainous and the lowlands are mainly peripheral 
The diagram brings out m a striking way the con¬ 
trasts between the main structural regions of Japan, 
that is to say, the inner and outer zones running 
the length of tho islands and meeting in fault Hcarps 
and tectonic depressions, oxcept in central Honshu 
where the great zone of depression cuts across the 
ooimtry and the rift is partly filled by later accumula¬ 
tions The outor zone of Pacific fold mountains 
appears as a senes of well-developed longitudinal 
ridges and valleys with few noteworthy plains, but 
separated in the south by subsidence into isolated 
mountain masses. By contrast the inner zone appears 
as a mggod hill country of dissected block plateaux, 
some uphoaved and others depressed with much 
voloamo activity Tho Inland 8ea forms a notable 
area of dopression in this zone 

Tibet Earthquake of January 3 

An earthquake of moderate intensity occurred in 
southorn Tibet early on Januury 3 According to 
the report issued from Kow Observatory, the first 
movements wore recorded there at 2h 0m 58s , 
GMT, anil at Bombay at Hi 54m 23 n Tho epi¬ 
centre was estimated to be 4 600 miles from Kevv 
and 1,150 miles from Bombay, or in about lat 30“ N , 
long 88° E , tho time at the origin being lh 50m , 
G.MT The earthquake, though not of unusual 
intensity, is interesting as its epicentre lay about 
120 miles to the south of that of the great earth¬ 
quake of last Docember 15 (Nature, 134, 963, Dee 
22, 1934) 

Third International Congress of Soil Science 

The Third International Congress of Soil Science 
will be held 111 Oxford, on July 30 August 7 this 
year, under the presidency of Sir John Russell The 
two previous congresses of the series were held in 
Washington in 1927 and in Leningrad anti Moscow 
m 1930, and were notable for the exceptionally 
international character of the porsoimel and the 
discussions Tho Congress will moot an a whole m 
six plenary sessions, at which a general survey of 
recent advances in every blanch of soil science will 
be made, and it will also work in sections or 'com¬ 
missions’ dealing specifically with (1) Boil physics, (2) 
chemistry, (3) biology, (4) fertility, (5) classification, 
and (6) technology Three Hub-conimissions will 
discuss problems relating to alkali, forest and peat 
soils respectively. A 10-day excursion round Great 
Britain leaving Oxford immediately after the Con 
gross, and terminating in Cambridge on August 23, 
is being arranged for the benefit of members wishing 
to obtain first-hand knowledge of British agrioulture 
and soils Every member of the Congress will reoeive 
a copy of the official transactions, including the full 
text of papers read at the plenary sossions, and 
detailed reports of the discussions at the Commission 
sessions The oost of the transactions will be in¬ 
cluded in the Congress fee (£2), paymont of which 
will also entitle members to attend all meetings, 
receptions, etc., hold in connexion with the Congress. 
College accommodation durtng the Congress can be 
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reserved through the Organising Committee Intima¬ 
tion of attendance at the Congress should bo sent as 
soon as possible to the Secretary of the Organising 
Committee, Mr G V Jacks, Imperial Bureau of Soil 
Soieneo, Harpenden, England, from whom all further 
information may be obtained 

International Botanical Congress 

A preliminary programme has been circulated of 
the Sixth International Botanical Congress, to be 
held m Amsterdam on September 2-7 of this year, 
under the presidency of Prof. F A. F C Went. An 
executive committee of Dutch botanists, with Dr 
M J Sirks of Wageningcn os secretary, has divided 
the Congress into ten sections agronomy, cytology, 
genetics, geobotany, morphology and anatomy, 
mycology and bacteriology, phytopathology, paleo¬ 
botany, plant physiology, taxonomy and nomencla¬ 
ture The presidents and vice-presidents of sections 
are already announced, as well as the topics chosen 
for discussion m each section, and somo of the prin¬ 
cipal speakers The subjects for disoussion mclude 
many of the current problems m all phases of botany, 
and some will bo considered jointly by two or more 
sections A number of excursions to various parts 
of Holland are being arranged to follow the Congress 

Announcements 

The second award, by the Wilhelm Roux Stiftung 
fur Entwicklungsmochanik, of the mesial founded 
in commemoration of Wilhelm Roux, who died on 
September 15, 1924, has recently boon made to Dr 
Jan Boeke, professor of histology in the University 
of Utrecht, for his researches on tho dovolopmont of 
the nervous system 

Sir Leonard Hill writes “In my letter on ‘The 
1933 Everest Climbing Expedition and Oxygon’ 
[Nature, Dec 22, p 969], I say ‘animals cannot 
live for more than six weeks’ m oxygen equal to 
10 per cent of one atmosphere, Tho words ‘without 
serious deterioration’ should ha\ e been added ” 

The Royal Photographic Society, 35 Russell 
Square, W.C.l, is now holding its sixth exhibition 
in the senes, “Photography in the Service of Man¬ 
kind” Tho present oxlubition is devoted to explora¬ 
tion and travel, and includes records from most of 
the great expeditions which have taken placo during 
tho last fifteen years The Exhibition will remain 
open to tho public on week-days from 10 a in. to 
6 pm until January 31 

The Iron and Steel Institute, m co-operation with 
other societies and technical institutions, will hold 
a symposium on the ‘ Welding of Iron and Steel” 
on May 2-3 Tho symposium, which will be held m 
connexion with the unnual meeting of the Institute, 
will take place in the lecture theatre of tho Institution 
of Civil Engineers, Great George Street, Westminster, 
London, S W.l Further information can be obtained 
from tho Secretary, Don and Steel Institute, 28 
Victoria Street, London, S.W.l 


The annual general meeting of the Institute of 
Metals will be held m London on March 6-7. On 
March 5, there will be an additional session with 
other technical institutions when a discussion will 
take place on “Problems of Cold Presswork”, to be 
opened by Dr H J Gough. The discussion will be 
held at the house of the Royal Geographical Society. 
The annual May Lecture of the Institute will be 
delivored by Prof W L Bragg, whose subject will 
bo “The Atomic Arrangement of Metals and Alloys”. 
Tho annual autumn meeting of the Institute will 
be held m Newcastle-on-Tyne Further informa¬ 
tion can be obtained from the Secretary, 36 Victoria 
Street, London, S W.l 

The French Society for the Propagation of Crema¬ 
tion, founded in 1880, has nominated as its president 
Prof G Barrier, formerly president of the Academy 
of Medicine, in succession to the late Prof L6on 
Bernard, anil Dr. G Ichok as general secretary. 
Tho offices of the Society ha\e been transferred to 
10 rue Fanny, Gliohy, Seme 

A course of six public lectures on different aspects 
of “Tune” will be given at Bedford College, com¬ 
mencing on January 17 The lecturers will be Prof 
F. C Bartlett (January 17), Dr. J K Fothermgham 
(January 31), Liout -Oomm R T, Gould (February 
14), Dr R. A. Sampson (February 28), Sir Arthur 
Eddington (March 7), and Prof C D Broad (March 
14) Cards of admission can be obtainod from the 
Secretary, Bedford College, Regent’s Park, N W.l 

Prof F E Fritsch, of Queen Mary College, 
London, has completed the first volume of the first 
comprehensive account in the English language of 
the morphology of tho Algae It is entitled “The 
Structure and Reproduction of the Algae”, and is 
designed for use by university students as well as by 
research workers The book will be published this 
month by the Cambridge University Press 

A comprehensive oatalogue of zoological material 
for use in schools and colleges has been issued by 
Messrs E Gerrard and Sons, 61 College Place, 
London, N W 1 The 64 pages contain very complete 
lists of stock species, from Protozoa to mammals, 
for examination or dissection, of mounted specimens, 
mjeeted and dissected, cartilaginous skeletons, and 
life-histories Prices are moderate, and our experience 
of the preparations, all of which are made by Messrs. 
Gerrard, is that they are ol reliable quality 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned •—A lecturer 
in agriculture and warden at the Kent Farm Institute 
—The Principal, Kent Farm Institute, Borden, 
Sittingboume (Jan. 21) A full-time physicist in tho 
London County Council’s Hospital Service—Tho 
Clerk of the Council, County Hall, Westminster 
Bndge, S.E 1 (Jan 25). A keeper of the Department 
of Geology m the public museums of Liverpool— 
The Town Clerk, Municipal Buildings, Dale Street, 
Liverpool, 2 (Feb. 5) A University professor of physi¬ 
ology at St. Mary’s Hospital Medical School—The Aca¬ 
demic Registrar, University of London, S.W 7 (Feb. 15). 
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Notes on points in some of this 


Disintegration by Slow Neutrons 

Fermi and lus collaborators 1 have reported that 
neutrons slowed down by collisions m substances 
containing hydrogen are captured by many nuclei 
vory much moro frequently than aro fast neutrons. 
In the cases reported, the process is one of pure 
capture, resulting in the formation of a higher isotope 
It is to be expected that alow neutrons may cause 
a nuclear transformation with tho omission of hoavy 
particles if energy can be released m the process 
Tho probability of such a reaction will depend on 
tho mutual kinetic energy and potential barrier of 
the resulting partioles, and may be large whon these 
quantities are of the same order of magnitude , this 
oan in general only be expected for elements of low 
atomic number 

We have examined some of the lighter elements 
for such transformations. The gonoral procedure 
was as follows The element under examination was 
enclosed, as target or as gas, in an ionisation chamber 
connected to an amplifier and oscillograph and 
exposed to tho bombardment of neutrons from 
a radon-beryllium source A small number of ionisa¬ 
tion ‘kicks' was always observed, due mainly to 
recoil particles The source and chamber wore then 
surrounded by paraffin wax, thus exposing the target 
or gas to the bombardment of slow neutrons In 
some cases, notably those of lithium and boron, a 
vory large inorease in the number of ‘kicks’ was 
observed, indicating that a nuclear transformation 
was taking place 

With lithium, tho kicks observed were of two 
kinds, one due to doubly charged particles and one 
to singly charged particles. By oovenng the lithium 
target with aluminium foils we found that the singly 
charged particles had a maximum range of about 
O’S om in air, and that the range of the doubly 
cliurgod particles was lees than 1 -5 om. Tlus suggests 
that the particles arise from the reaction 

,Lt» 4- —■ ,He‘ + ,H*. 

From the masses of the nnclei ooncemed, an energy 
release of about 5 million electron volts is expected, 
and a range of the H* particle which agrees well 
with that observed. 

In the case of boron, the majority of tho particles 
appear to be doubly charged and to have ranges less 
than 5 mm. in air. The only reaction whioh appears 
to fit the facts is 

.B 1 * + 0 n‘ — ,He* + ,Ho‘ + ,H*. 

A small but definite effect has been observed 
nitrogen, and a rather doubtful effect with 
Ilium. 

The most interesting feature of those reactions is 
their very high probability. The oross-seotion* for 
capture of a slow neutron by Li* or B” appears to 
be of the order of 10-* 1 sq. om., a magnitude which 
suggests that there is an attractive force between a 
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nuoleus and a neutron at relatively large distances 
The above reactions afford a convemont and sensitive 
means for detecting the presenoe of slow neutrons 
J Chadwick 
M. Goldhabkr. 

Cavendish Laboratory, 

Cambridge 
Deo. 28. 

> Fermi, AmaldJ, Ponteoorvo, Hew ttl and Segr£, Ru-rrea Scumltfiia. 

V, 8, -2S2 , 10,14, 

* cf Fermi, Ponteoorvo, Ram'tti, t bid , 380 . 1934 


Metaplasia of Uterine Epithelium Produced by 
Chronic (Estnn Administration 

The synthesis of polycyclic compounds possessing 
both oMtrogemo and carcinogenic properties 1 , the 
finding of considerable amounts of cestnn in eanoerous 
tissue’ and in the blood of tumour-bearing male mice’, 
and the demonstration in various ways of a correla¬ 
tion between the amount of enstnn present in the 
body and the incidence of spontaneous mammary 
carcinoma (in susceptible strains of mice) 4 have led 
many students to suspect an interrelationship be¬ 
tween epithelial growths and the female sex hormone. 
Metaplasia from columnar to stratified epithelium in 
the sominal vesicles and coagulating glands of male 
mice and rats treated with cestnn has been noted*.*.’, 
but analogous effects in female animals have not 
been reported Overholser and Allen* have found that 
treatment with cestnn ond corpus luteum hormone 
enhances the atypical epithelium proliferation pro¬ 
duced by traumatisation of the cervix uteri m 
monkeys ; but since this proliferation oeourred in a 
region in which squamous epithelium is normally 
present, it cannot be said whether metaplasia occurred 
or not. 

Recently, a senes of experiments were planned 
with the view of determining to what extent the ‘anti- 
hormone’ theory* might bo found applicable. In 
one of these a group of eight fomale castrates were 
injected daily intraperitoneally with 30-60 y of 
GBstrone m oil (crystalline follioulm, kindly supplied 
by Dr. Girard) over a penod of ten weeks. The 
mammary glands Bhowed marked duet proliferation 
with some formation of alveoli, the degree of de¬ 
velopment was the same m biopsy specimens removed 
two weeks after the beginning of treatment as at 
tho end of the experiment. Biopsy specimens also 
showed that the uterus and vagina preserved their 
cBstrous development throughout the whole penod. 
The experiment therefore confirmed the statement of 
D'Amour 1 *, that loss of sensitivity to cestnn does 
not ooour. But when the animals were killed after 
ten weeks treatment, histologioal examination of 
their uteri showed in four cases a more or lees 
oomplete metaplasia of the cylindrical secretory 
epithelium into a stratified squamous epithelium with 
oormfioation, from which irregular buds penetrated 
deep into the stroma. 
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In another experiment, 0 - 1-0 800 of 0-1 per 
cent oestrone in com oil was placed in one hom of 
the uterus of each of six adult castrate female rats, 
osoapo of the oil being prevented by ligation of the 
uterus; the animals had previously been treated 
with moderate doses of (estrone intraporitoneally 
in order to distend the uteri The animals were 
killed on the fourth day after filling the uterus ; 
the costrin-treated horn showed signs of commencing 
metaplasia in three oases and complete metaplasia 
to stratified squamous epithelium m one case 
H. Selyb 
D L Thomson 
J B Coixif 

M 0 G 1 II University, 

Montreal, Canada 
Deo 18 


list 


ik. Dodd*, Hc»ott and Lawwm, Proc Boy Soe, B, U4, 5 
ll and Vos* Butdum Z , 2(9, 443 , 1032 
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* Loowe Raudenbuae 
•Engel, Z krrbtforir JV , a,, „„o, 

* Lactuiaagnc, C H, 196, (HO , 111)2 
‘ 'its Jongli, Aeta^Bnrut Hurl M2, 19)3^ 

r J Cancer, 90. (8 , 1934 
■or Exp Biol Air, 30. 1323. 1933 
- cuuip, J. mount ciiam aitrp , 1, 28 , 1934 Colllp, Annali Internal 
Mod, S. 10 , 1934 
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Production of Electron-Positron Pairs 
The production of a pair of positive and negative 
electrons by two photons was one of the oonsequences 
of his theory of the electron first considered by Dirao. 
This effect is essentially at the basis of all pair pro¬ 
duction phenomena, and it may bo of interest to 
point out that from the formula for it, recently givon 
by Breit and Wheeler 1 , we may readily (loduce, to a 
certain approximation, the probabilities for the 
production of pairs by high-energy photons and 
electrons in the field of an atomic nucleus The 
correlation of these effects depends on the foot that 
for an observer moving relative to a nuclous with a 
velocity approaching that of light, tho field of the 
nucleus is approximately equivalent to a radiation 
field. In the region effective for producing pairs—at 
distances from tho nucleus of the order of and 
greater than hjmo— the nuclear field corresponds, for 
an observer travelling with velocity v, to a distribu¬ 
tion of photons the number of which in the frequonoy 
interval dv is given by 

jV( v)dv = (2/ir)xZ* log (gymc'lhi) dv/v (1) 

a - e'/fle, y — (l — v , /e‘)r 1 /*, g — 1 

The oross-section, a, for pair-production by a photon, 
hi, of energy 1 , is now obtained by con¬ 

sidering its interaction with the photons, which, 
according to (1), represent tho nuclear field. For a 
system S', moving with the incident photon with a 
velocity such that the energy of the photon is re- 
duoed from fjtnc* to me’, the expression for a thus 
obtained is 


<t(v) the expression given by Breit and Wheeler 
and integrating, this gives 

« - (28/0) «£■ (e'/wc*)* log gZ, (3) 

which agrees with tho result obtained by Heitlor 
and Sautor by direct application of Dirac’s theory. 
In this formula, and also the other formulae given 
m this note, g is used to denote a numerical factor of 
tho order of unity Its oxaot value m the different 
cases cannot bo derived by tho presont mothod and 
this represents the degree of approximation involved. 

The production of pairs in collisions botwoen two 
electric particles may bo deduced in a similar way, 
either by replacing the field of both particles by 
radiation and using tho Breit-Wheeler formula, or 
only the field of one and using the Heitler-Sauter- 
Bothe* formula. Adoptmg the second procedure we 
obtain, as the cross soction for the production of a 
pair, of energy' between tme* and (e + dt)mc* 
(including energy of mass), by an electron of energy 
5wc*, in the hold of a nucleus, Ze, 

a(t)dt =. (28/9) xZ* (e»/m«*)* log (0-lSe) X 

(2/*) a log (gilt) dr/*, (4) 

being simply the product of the Heitler-Sautor-Bethe 
formula and ( 1 ) (remembering that for an electron 
Z =» I). If e 137Z 1 i‘, then in tho first logarithmic 
terra in (4) wo must replace 0 15* by 179Z- 1 /*, on 
account of the effeot of shielding 

The cross-section for tho production of a pair of 
any energy, according to (4), is 

-5 

<,-/ o( t)dt — (28/27rr) ot*Z* (e*/m<i’)' (log gZ)*. (5)- 

Regarding the pair-production by a high energy 
photon, it is of mterost that, in the system S', to 
which ( 2 ) explicitly refers, the pair-produotion is 
practically all due to the interaction of photons of 
energy of the order of me*. This results from the 
fairly rapid convergence of the integral in ( 2 ), the 
integrand being asymptotically proportional to v*. 
This is quite analogous to the state of affairs in the 
problem of radiative collisions, where the use of the 
Klein-Nishina scattering formula on the same lines 
as the prosent use of the Brett-Wheeler formula, 
shows that the emission of radiation by a high energy 
electron in a nuclear field may be reduced to the 
scattering of radiation of quantum energy* ~ me*. 
Both the pair-production formula and the radiative 
formula have thus a very simple theoretical basis. 

A fuller disoussion of the contents of this note 
and of other effects of charged particles which may 
be correlated with radiation effects will shortly be 
published in the Proceedings of the Danish Academy. 

E. J Williams 

Institute for Theoretical Physios, 

Copenhagen. 

Nov. 13. 


Avrw^nic* 

« —/ o(v) x (2/n) xZ* log (gZ me*/hi) dv/v. (2) 

hi —me* 

o(v) is the cross-section for pair-production by a 
photon of energy hi and a photon of energy tnc‘, 
travelling in opposite directions. The second factor 
is the number of virtual photons in the nuclear field 
with frequency m the range dv. On substituting for 


• (4) give* only the order of magnitude of <r (•) If e /— 1 or < ~ f • 
Theee region* of < are, however, not Important to the Integrated cru*»- 
seotloo It might be remarked that <6) 1* In harmony with the remit* 
for pair-production by 2 particle* obtained by Landau and LUkchiU 
by direct application of Dliao'i theory, In *o hr u their calculation* 
are published (Natom, 134.109, July il, 1984). 

1 Phyt Rte. 45, 7M ; 1934. The value given moat be divided by 4 

“ — -*- - ----nunleauon 


• Pros. Sop. Soe., A , 149, 88; 1934. 

^Compare v. Wetaitcker^f. Phyu, II, 611; 1934; and I. J. Williams, 
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Absolute Value of the X-Umt 
In order to determine the ratio between the X-unit 
and the absolute unit of length, I havo registered 
certain X-ray lines m high orders with a concave 
gloss grating (R ■=■ 5 m.) and determined their wave¬ 
lengths by comparing them with known spark linos 
m the first order, registered on the same plate 1 . 
The X-ray line which turned out to bo most suitable 
for such relative measurements was the aluminium 
A'o;,!, line, which has been determined very accurately 
by Larsson * w itli a crystal grating From nine different 
plates I have found the valuos given in the accom¬ 
panying table. The value found by Larsson is 
A1 Ka ,a, =■ 8322 48 XU, or, oorrocted for tho re¬ 
fraction in the crystal, 8321 35 X U Tho difference 
AX between tho measured values and the crystal 
determination is given m the second oolumn For 
ovory value found for the Al line I have com¬ 

puted tho corresponding value for tho electronic 
chnrgo e. 


s 34UI + i tb 




As those measurements are basod on a direct 
comparison of X-ray wave-lengths with optical linos 
of known wave lengths, tho valuos ought to bo froe 
from systematic errors The accuracy can be esti¬ 
mated from the different values given m the tablo 
Tho final result is 


Al = 8 340 ± 0 001 A. 

1,000 XU =(1 00225 ± 0 0001) X 10-*om. 
e « (4 806 ± 0 003) X 10-” E s it 


Further details as to the method and the apparatus 
will be published elsewhere 

Martin SOderman 

Physics Laboratory, 

Uppsala. 

Nov 25 


Significance of Proknocks in Hydrocarbon 
Combustion 

Owing to the complicated nature of hydrocarbon 
molecules with several carbon atoms, it is difficult to 
obtain precise evidence as to the nature of the chain 
mechanisms controlling combustion. Further results 
have been obtained which throw some light on these 
processes 1 

A large number of substances have a mild pro- 
knock effect as can be measured in knock rating 
tests ; a special olasa of substances, however, have a 
pronounced effect in oonoontrations as low as 10-* 
and 1(H mol fraction. These orgarno compounds are 
so constituted that they can disrupt to give radicals 
as follows .•— 

C,H,O-j-O0,H,. 0,H,0-j-OH ; AcO-yOH, 
whereas other peroxides, the fissure of whioh can not 


take place in this way, show no marked knookmg 
effects; for example — 

CH,-C=CH, and (CH,),C-CO 

<u «u 

Simdarly tho knookmg characteristics of various 
nitrogen compounds fit in with this, for orgunio 
nitrates and nitrites show this same fissure , Steacie* 
has shown that ethyl mtnto decomposes thus, 
C t H t O I-NO Those compounds have a pronounced 
proknock offeet of the same order as alkyl poroxides 
Nitro compounds on tho other hand, such as nitro- 
methane and nitrobenzono, possess only a slight 
proknock effect, because fissure docs not occur in 
this mannor 

Thoso remarks also bear relation to tho observa¬ 
tions of Hinsholwood, Williams and Wolfenden* who 
show that chaui branching in tho combustion of 
hydrogen is duo to a similar type of fissure to that 
discussed above, namely, HO- 1 OH and DO i- OD. 

Amongst many apparently conflicting phenomena 
associated with combustion, it would seem that this 
disruption of an already oxygenated molecule may 
be common to many explosion, processes which 
depend on chain branching The “centres of high 
enorgy from which reaction can spread quicker”, to 
which mention was mndo in some former investiga¬ 
tions*, bocome the regions where disruption occurs 
It is interesting to find that the concentrations 
required for tho proknock offoct is smaller than 10"*, 
since concentrations of antiknock of about tho same 
order are required to prevent it 

Tho significance of these and other facts relating 
to the effoct of various substances on knocking and 
on ignition will bo discussed elsewhere 

A K Ubbelohdk, 

A. Eoertov 

Clarendon Laboratory, 

Oxford 


• cf Egorton »nd Ubbolohde, Natuxs, U8, 170, Feb 3, 1934 
> Pros Roy Roe , A , 140, 388 , 1984 and J CUm Pkyi , 1, 346 ; 


The Thermal Decomposition of Acetaldehyde 
Nature of October 13 and October 27 contain 
criticisms by Prof M W Travers of work from this 
laboratory on the thermal decomposition of acetalde¬ 
hyde. I had already expressed disagreement with 
similar criticisms at a mooting of the Royal Society 
in May, and did not wish to enter into a controversy 
in the columns of Nature. Lest, however, absence 
of any comment be interpreted as acceptance, may 
I be allowed to state quite briefly that fresh experi¬ 
mental work by Dr. Winkler (m process of publication 
elsewhere) fully confirms that the reaction under the 
conditions of our previous work is almost entirely 
homogeneous, and shows by direct chemical analysis 
that the pressure inorease gives a reliable measure 
of the actual rate of disappearance of acetaldehyde t 
C. N. Hinshelwood. 

Physical Chemistry Laboratory, 

Balliol College and Trinity College, 

Oxford. 

Deo. 16. 



68 NATURE January 12, 1935 


Oxidising Agents and Vat-dyed Cotton 
In the course of an investigation into the action of 
oxidising agents upon cotton dyed with vat dyestuffs, 
we have obtained evidence of a simple relationship 
between the stable potential set up when a platinum 
eleotrode is dippod into a dilute solution of sodium 
hypochlorite, and tho amount of chemical modification 
produced when this solution acts, under standard 
conditions, upon pure cotton cellulose dyed with the 
reducod or leuco form of certain vat dyestuffs These 
results may prove of interest to thoso ongagod in a 
study of the chemistry of cellulose and similar poly¬ 
molecular compounds and also to those who aro 
working on phenomena of oxygon transfer facilitated 
by a chemioally labile substance 



no 1. 


Certain vat dyestuffs exhibit great resistance to the 
notion of chemical reagents in ddute solution, except 
that they are readily reduced at the essential quinone 
groups. The reduction- or leuco-compound is usually 
unstable, reverting easily to the vat dyestuff on con¬ 
tact with atmospherio oxygon or upon treatment 
with dilute aqueous solutions of oxidising agents 
The presenoe on the cotton fibre of this reduced 
form of some vat dyestuffs causes a remarkable 
acceleration in the rate of chemical modification of the 
cellulose by ddute sodium hypochlorite If this 
modification is measured by the increase in the 
fluidity (reciprocal of viscosity) of standard solutions 
of the treated cellulose in solutions of ouprammomum 
hydroxide, it can be shown that more modification 
is accomplished in a few sooonds in the presence of 
reduoed dyestuff than is brought about over a period 
of some hours by hypochlorite acting m tho prosenoe 
of the fully oxidised form of tho dyostuff, or in the 
complete absence of vat dyestuff In all these experi¬ 
ments light is excluded 

In a senes of experiments, ootton dyed with a 
reduced vat dyestuff was treated, in the dark, for 
10 minutes with dilute sodium hypoclilorito solu¬ 
tions, maintained at a number of different hydrogeu 
ion concentrations by a procedure in which the Bodium 
hypochlorite is employed as its own buffering electro¬ 
lyte. The connexion between the chemical modifica¬ 
tion of the cellulose (as measured by its fluidity) 


and the pH of the hypochlorite solution is given in 
curve A on Fig. 1 In ourve B is shown the connexion 
between pH of the hypoohlonte solution and the 
potential set up by it at a clean platinum eleotrode. 
This potential was measured in the usual way by 
forming a cell with the platinum eleotrode and a 
saturated oalomal half element and measuring the 
e.m f. of the oell potontiometrically The potential 
at the platinum olootrode is expressed by comparison 
with the hydrogen electrode in a solution of the same 
pH as the solution undor examination 

The remarkable agreement between these two 
curves is not found in the unaccelerated oxidation 
of cellulose in the absence of reduced vat dyestuff. 
The ngroomont appoars to indicate (a) simple relation¬ 
ship between the ouprammomum fluidity and the 
mean molecular size of cellulose modified by acceler¬ 
ated hypochlorite oxidation, (6) a consistent and 
uncomplicated mechanism for the oxidation of 
oellulose by hypochlorite over a considerable range of 
hydrogen ion concentration, whon the oxidation is 
accelerated by reduoed vat dyestuff 

The use of roducod vat dyestuffs or analogous 
aoooleratmg substances may lead to a simplification 
of the study of tho oxidation of colluloso and Himilar 
compounds. 

A fuller account of this work will appear in a forth¬ 
coming issue of the Journal of the Society of Dyers 
and Colourists 

H A Turner 

G. M Nabab 

F SOHOLEFTELD 

Department of Textile Chemistry, 

College of Technology, 

Manchester 1 
Nov. 7 


Vision in the Ultra-Violet 
In a letter in Nature of November 10 (p. 738) 
Prof. Fabry mentions two publications by Saidman 
on this subject, hitherto unknown to me, which I 



read with great interest. In one of them the corre¬ 
lation of the property of seeing ultra-violet light with 
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age is diaouaaod Aa I measured quantitatively 
V, a JV*»ti and ^•i«o/l r 4*«». >t seemed to mo of somo 
interest to publish a graph (Fig 1) of these quantities 
against age, which confirms well that there is a general 
deorease of visibility between thirty and forty-five 
years of age, as affirmed by Saulman. Indeed, also 
in my case no one older than forty-threo could per¬ 
ceive light of wave-length 3130 



Fio 2 Visibility ratio plotted 

against yellow-bine ratio R v f, No apparent 
correlation 


geographical linos and races which do not differ in 
gross morphology, but can be distinguished by the 
shape and size of the Y chromosomes in the males, 
and by sterility and other abnormalities in their 
male hybrids (Koller\ Dobzhansky*) La Grande 2 
(weak race A, Dobzhansky and Boch‘) and Texas 1 
(strong race A) are two such races In tho salivary 
glands of tho hybrid from tho cross between these 
races, the sex chromosomes pair as in pure races, 
which indicates complete homology in their internal 
structure Throe out of the four autosomos pair 
regularly throughout their length, but in the remain- 





Tho goneral behaviour of younger and older people 
was very well confirmed by many tests, which wore 
not worked out quantitatively. 1 havo also tnod to 
plot the quantity V M0 /V, 0 „ against the yellow-bluo 
ratio. It happenod that many of those who under¬ 
went the ultra-violet test were measured as to R„b 
according to Ivos (ratio of candle power of specified 
carbon filament lamp viewed through potassium bi¬ 
chromate and copper Bulphate filter) From this graph 
(Fig. 2), it is seen that this correlation is very poor 
This emphasises that the question of vision in tho 
ultra-violet is more determined by accidental pro¬ 
perties of the eye (colouring of liquids) than by a 
certain disposition of receptors. 

W. de Groot 

Natuurkundig Laboratonum der 
N. V. Philips’ Gloeilampenfabneken, 

Eindhoven. 

Nov. 21. 


mg one an intercalary sogmont of one member pairs 
in an inverted sense with respect to the segments on 
either side of it. When pairing is complete, these 
intercalary segments form a characteristic loop (Fig 
1, right) When it is incomplete, either the inter¬ 
calary segment or one or both of tho ends remam 
unpaired (Fig 1, left). Diagrams of the four possible 
types of pairing are shown m Fig. 2 
The cross is therefore a structural hybrid and the 
two races differ not only in regard to the structure 
of their y chromosome but also in regard to the 
structure of one pair of the autosomos. An inversion 
of a segment has occurred in tho history of one of 
them since then- separation from a common stook. 



Origin of Variations within Species 
In the salivary glands of the larvto of Drosophila, 
the ohromosoraes, which arc of immense size, about 
seventy-five times the length of those in other tissues, 
show a banded structure. This can be seen in living 
cells stained with methylene blue and in permanently 
fixed preparations. The width and spacing of the 
bands are characteristic and oonstant for each part 
of the chromosomes, as was found by Painter 1 . 

The homologous chromosomes in the salivary 
glands undergo somatio pairing, hence the number 
appears to be haploid, each thread actually repre¬ 
senting two closely fused ohromosomes, This pairing 
is evidently conditioned by homology in the same 
way as paohytene pairing. Individuals, heterozygous 
m respect of the structure of the chromosomes, that 
is, in the linear arrangement of their genes, show 
difference* of sequence by ohanges of association. 

In Drosophila pteudo-obsoura there are several 



Fio 2 Diagram IlliutraUng tlie different types • 
of pairing or ohromosomes heterotygous f°r In¬ 
version A' Indicates the chromosome with an 
Intercalary Inverted segment. 1, complete, 2, S, 
and 4, Incomplete pairing. 

Differences in abnormality which occur between 
males in the crosses involving these races and race B 
cannot be due to tho Y chromosome alone. There 
must also be differences between the X ohromosomes 
or between the autosomes. In view of these observa¬ 
tions, it seems probable that the genetio behaviour 
is associated with the structural differences found in 
the autosomes. 

Incidentally, it may be noted that it is possible to 
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anal} ho variations rapidly by cytological technique, 
winch could only bo detected by the experimental 
brooder with considerable difficulty 


Department of Zoology, 
University College, London 
Doc 1 


P Ch Roller 


'aintor, fli S "Tim Morphology or the X-Cl 
'ary Ulands or IHrotnphila mtlanotliutrr and a nee 
i Map for tills Element", Oeiutvt, 10, 44H-4B9 


X-Chronio8omo 




■ Roller, 


Type of Chromo- 
, m, a.o-aow 1934 
'Hpennatogenesls In Drotophxla vieiulo obtain 
jlcal Baala of Sterility in Hybrid Males of Races 

K<tm , 44, fl? H - 

.dies on H j brid-, . - 

Drotophila pieudo-obtaim", Z ZtUJ t 


1> II foo 

a and ir.i'rc.. ._ 

» ImbxhAnBky, Tli , “Studies on Hjbrid Sterility 

111 Pure and Hybrid -- J - 

Anal , 21, 169- U» . 11-. 

* DobzhanHky, 1’h , and HtX’h, H I> , “Intcrsterllo 
phyla pseudo ohsrura I ml Jhol Centr , 53, 814 JS 
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Embryo Sac and Embryo of Monnga oleifera, Lamk. 

This plant was first investigated m 1923 by F L 
Hiitgera 1 , wlio makes Home astonishing stateinentH 
regarding the tlovelopment of the embryo sue and 
embryo He states that the arohesponnl cell is deep- 
seated in the nucollus, and functions directly as the 
inogaspore mother cell without outting off any 
parietal tissue. This on radu< turn gives rise to a 
T-shaped tetrad of megasporos of which the lower 
produces a 5-nucleate embryo sac Ho further 
remarks that the fertilised egg undergoes soveral free 
nuclear divisions and wall-formation starts only after 
sixtoen nuclei have been formed - 

As my results are very different from these, I 
think it worth wlnlo to record them brielly 

The young nucollus usually shows a single hyjio- 
dermal arehosporial cell This cuts off a primary 
parietal cell which by further divisions forms threo 
or four wall layers The mogaspore mother cell 
div ides in the usual manner to form four megaspores 
which may either bo arranged in a single linear row 
or in the form of a T 

Embri/o Sac The nuoleus of flic functionmg 
megOHporo divides three times to form a normal 
8 nucleate embryo sac The antipodals are ephemeral, 
but in some cases they may persist for quite a long 
period In the former case an older ombryo sac 
would appear to bo only 5-nucloate, and it is just 
possible that Rutgers based his conclusions on the 
observation of such embryo sacs 

In some cases, two embryo sacs were present 
within the same nucellus, and in one caso I saw two 
paired nucolh each with its separate inner integu¬ 
ment, but with a common outer one. Many irregu¬ 
larities exist in connexion with the total number of 
nuclei in the embryo Stic In soveral cases the ogg 
apparatus was Hoon to oontain four or even five colls. 
The number of free nuclei in the middle of the embryo 
sac was found to vary from 2 to fl 

Endosperm and Einbryo The primary endosperm 
nucleus divides rapidly forming a inass of nuclei 
specially crowded at tho micropylar ond In poorly 
fixed material some of these nuclei become arranged 
in such a way that tho whole body appears to Ira a 
froe-nucleate egg A careful study of serial sections 
reveals, howevei, tliat the fertilised egg is situated 
just above this mass of nucloi and divides much later. 
The first separating wall is transvereo, as m other 
Angiosperms. The upper cell divides to form a 
massivo suspensor The mature embryo is dico¬ 
tyledonous, but in some cases it may become tri¬ 
cot} ledonous due to a split in one of the ootyledons 
1 wish to express my sincere thanks to Dr. P 
Maheshwan for guidance and suggestions throughout 


the course of this investigation I am also grateful 
to Prof K Schnarf, of Vienna, who took the trouble 
of examining some of my slides and confirmed my 
observations 

VlSHWAMBHAR PURI 

Department of Botany, 

Agra College, 

Agra Oct 28 

1 Ann Jard Jlvt Huitenzorg 31 1-06, 1923 


Structure of the Caudal Fin of the Cod 

As tho cod is a type commonly dissected by 
studonts in zoological laboratories, may l point out 
an error which still occurs oven in the latest text¬ 
books conconung the structure of the caudal fin of 
this fish T 

Textbooks assert that there is something peculiar 
about tho tail fin of the cod and other (ladlelie. and 
state that it is symmetrical both externally and 
internally. It is also stated that the Gad id* do not 
pass through a lieterocercal stage in development 
Hence the fin is described as ‘isotercal’, ‘diphycercal’ 
or ‘psoudocercal’, and m fact this alleged diphycercy 
has led to conclusions of great importance such as 
phylogonetic relationship and the composition of tho 
present fin 



However, I merely invite the attention of teachers 
of zoology to the accompanying sketch (Fig 1) of 
the extremity of tho caudal fin skeleton of the cod, 
from which they oan draw their own conclusions It 
can bo easily verified by duisoction and clearing m 
xylol. It is scarcely possible to call the fin anything 
else but homocercal, as in the majority of Teleosts 
There is dearly nothing peculiar whatever about the 
structure. Moreover, in Qadus minutus at least, and 
doubtless in every othor Gadid, a heterocercal stage 
is very obvious in specimens one inch long 

An exactly similar error appears constantly in 
regard to the oaudal fin of the oel, which is also 
homocercal For those interested, I venture to direct 
attention to my previous papers on caudal fin 
structure in fishes' 

R H Whitehouse. 

23 Prospect Hill, 

London, E.17. 

Nov. 19 


1 "The Caudal Fin of Ftohen", Proe Ron Soe., B. M , 1910 "The 
Caudal Fin of the Teleoetomi”, Proe, Zoo!. Son ; 1910 "The Caudal 
Fin of the Eel Clanikurio" Rte. Ini Mut, April 191S. "The Evolu 
Uon of the Caudal Fin of TUms", Roe Ini. Mm., Aoguet 1018. 
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Estimation of General Ability 
In statistical theory it has been for somo tune a 
discipline for statisticians to distinguish by appro¬ 
priate notation a population parameter that is being 
estimated and the measure obtained from a sample 
that is to be its estimate It is now, for example, 
common for a true population correlation coefficient 
to bo denoted by p, andr to be our sample astimato of it 
In Spearman's theory of ability thoro are sufficient 
real difficulties, without tho introduction of one 01 
two of a more artificial kind that 1 venture to com 
mont on bore because they seem to mo to have arisen 
mainly owing to the non recognition of the value of 
this discipline in the psychological domain If, as 
a convenient notation in Spearman's two-factor 
theory, we denote a person’s general ability by G, 
and our estimate of it by g, wo can at once realise 
certain facts about g that have nevertheless boon 
put forward m rather an obscure way in tho liteiature 
Tlius g will not be identical with 0, and con 
sequontly it may bo said that G is indeterminate 
A quantity i has been introduced to represent this 
indeterminacy Though, however, we may choose 
to write a formal equation relating g, G and i, this 
will not tell us qualitatively more than wo already 
know, that g in general differs from 0 Tho difference 
may be regarded statistically as tho orror of estima¬ 
tion , actually it must be a function of tho spocihc 
abilities corresponding to the tests used This has 
been pointed out recently by Prof Godfrey Thomson 1 
further, it has been statod that g is not conserved 
by linear transformations of the test scores A 
transformation in general, since it implies that tho 
same test soore will contribute to more than one of 
tho new tost scores, will introduce group factors 
where none might have existed boforo, and correla 
tions among tho new test scores will not therefore 
satisly the tetrad criterion yet we can always 
regard any new value g', say, obtainod from thorn 
ns an estimate of G. We Hhall expect g' to diffor from 
g, but this would appear to have little relevance to 
what valuo we ascribe to Sjiearman’s theory 

M S Bartlett 
Agricultural Research Station, 

Jealott’s Hill, 

Rracknell, Berks. 

HrU J Piychot , 86 , 92-90 , 1924 


Measuring General Intelligence by Tests which 
break the g-Hierarchy 

In an article in tho current number of the British 
Journal of Psychology, I have shown that two tests 
which fit separately into a hierarchy, but the correla¬ 
tion of whioh with one another breaks it, can under 
certain conditions bo weighted so as to form a team 
of two tests correlating perfectly with g The object 
of the presont note is to point out an extension of 
this principle If k tests each fit separately into a 
hierarchy, but cannot co-exist in it, their correlations 
with g (r y, , . r*,) can be separately found 

A toam of these k tests can then be formed, with 
weights proportional to (—) the co-factors of r,„, 

• r kg m the determinant 



r ks r lk r a . 1 


to give an estimate of g, and this ostimate will corre¬ 
late perfectly with g if tho valuo of the above do 
tormmant is zoro If the latter is the case, tho A 
non-conforming tosts may be represented as con 
taming among them A-l group components in addition 
to the general component g 

Godfrey H. Thomson 

University, 

Edinburgh 
Nov 12. 


Dipole Moment of Iodine 
The pioblein of the dipole moment of iodine is ol 
considerable interest. Some y ears ago, Williams 1 and 
Muller and Sack’ measured the moment of iodine 
in benzene and carbon disulphide solutions and 
obtained a value of 1-1 2 x 10 11 i us units. It is 
well known, however, that the iodine molecule should 
have a symmetrical structure It is scarcely likely 
that iodine would react chemically with beu/ono 
under tho conditions of their experiments The 
inomout observed was duo to some interaction be¬ 
tween I, and C,H, It seemed strange to us that, a 
moment of tho order of magnitude of 1 Debye, that 
is, a moment characteristic of a molecule of a marked 
polarity, should arise through tho influence of Van 
dor Waals’ forces Tho discrepancy lictwecn the 
valuo observed and that to be expected from theoret¬ 
ical considerations can be attributed to the im¬ 
perfection of the method of measurements 

The authors mentioned above determined the 
dieleotrio constant at one temperature and calculated 
tho moment by subtracting the electronic part, 
obtained from refraction data, from the total polarisa¬ 
tion This method is not sufficiently precise because 
tho atomic polarisation is neglected Wo havo 
measured the dielectric constant of solutions (1-8 per 
cent) of iodine in benzene and carbon disulphide at 
different temperatures from 15° to 70° in the case 
of benzono and from 16° to 35° for carbon disulphide 
by the heterodyne beat method 

Our experiments show that iodine has no dijiole 
moment in benzene or in carbon disulphide The 
probable error of our method of investigation us not 
greater than 0 1 Debye. The olectnc moment of 
iodine is, thoroforo, within the limits of this error, 
equal to zero 

W Wassiliew. 

J Syrkin 

I Kbnez 

Laboratory of Electric Properties of Molecules 
Karpow Institute for Physical Chemistry, 

Mosoow 
Nov 28 

1 Pky Z , 29. 204 , 1928 
■ Pkyt Z , *1, 821 ; 1930 


Designation of Logarithms to Base e 
In a short review in Nature of November 3 (p 
684) it is remarked that “The notation ‘In’ for ‘log,’ 
will probably be somewhat strange to British 
readers”. 

This notation was used by Jahnke and Emde 
“Funktionentafeln”, and even m the first (1909) 
edition they did not deem it necessary to explain 



72 


NATURE 


January 12, 1935 


the mooning of ‘In’, so that it was presumably 
familiar on tho Continent twenty-five years ago ; it 
is also used by Milne-Thomson and Comrio in 
their “Standard Four Figure Tables” (1931), but 
they thought it desirable to explain in a conspicuous 
position that 

Logantlims to baso 10 are denoted throughout by ‘log’, 
logarithms to base e are denoted throughout by ‘In’, 

thus confirming your reviewer’s opinion that the 
notation is “somewhat strange” m Great Britain. 

It is to bo hoped that this use of ‘In’ and ‘log’ 
in tho latter tables, which aro bound to be used more 
and more as their advantages are recognised, will soon 
familiarise users with this notation, which appears to 
possess at least two obvious advantages • it reduces 
the cost of printing by eliminating the subscript , 
or 10t and it reduces tho risk of confusion or error 
if the hurried user does not notice the subscript 
C R. C’osens 

13, Millington Road, 

Cambridge 
Nov 10 


Large Telescope Mirrors constructed by 
Dr. J. Peate 

In the years 1895-98 the Rev. Dr John Peate, 
of Greenville, Pa , ground and polished a 02 m 
diameter telescope rrurror for the American Uni¬ 
versity of Washington. D C Prior to that time he 
had made thirteen other reflectors, m the years 
1879-95, which are said to have gone to “all parts 
of tho world, including India” The whoroabouts 
of only two of these thirteen mirrors seem to be 
known, thoso being at Thiel College, Groonville, and 
Alloghony College, Meadville, Pa. 

I am ondoavounng to compile an accurato account 
of the making of the 02 in mirror (tho largest glass 
reflector in tho world at that time) which was cast in 
Butlor, Pa, in March 1895, and of Peate’s activities as 
a mirror maker generally May I ask that if any 
readers of Nature know the whoroabouts of the 
missing mirrors, and what use has been made of them, 
they will be so good os to write to mo ? 

F W Preston 

Box 840, 

Butler, Pa , U S A 


Points from Fo 

When tho lighter elements are bombarded with 
slow neutrons, atomic transmutation may occur with 
roleoso of energy Dr J Chadwick and Mr M Gold- 
haber, by tho bombardment of lithium with neutrons 
from a radon-beryllium source slowed down by 
passage through paraffin wax, find that helium and 
triple-weight hydrogen (H s ) are produced, about 
fivo million electron volts of onorgy being released 
at the same time Boron giv es a similar result, and 
these elements are therefore indicated as sensitive 
detectors for slow neutrons 

From tho similarity in chemical constitution of 
certain substances producing cancer and of tho 
female sex hormone, cestrin, it has been inferred 
that tho latter may ho able to produce cancer, and 
some experimental evidence has already been brought 
to support this view Prof J. B. Collip, Dr. H Selye 
and Prof D L Thomson now report cancer symptoms 
m castrated female rats injected with oil-solutions of 
the sex hormone 

Tho transformation of radiant onergy into ‘matter’ 
was deduced theoretically by Dirac, who showed 
that two units of radiant energy (quanta) may give 
rise to a pair of positivo and negative electrons 
(having mass) Dr E J Williams now calculates 
the probability of a similar pair being formed from a 
quantum and an electron within the atom’s nucleus 
(this electron being equivalent to a quantum or 
photon, from the point of view of an observer 
approaching it with a velocity nearly that of 
light) 

A discrepancy exists betwoen the charge of the 
electron computed from the rate of fall of electrified 
droplets (4*77 x lb- 10 e s u.) and that calculated 
from tho wave-length of X-rays determined by tho 
ruled-grating method (4 80 X 10-‘ s E s u ) This 
would lead to a corresponding difference in the unit 
used in measuring X-rays, namely, the X-unit 
(=* 0 001 A or 10-' 1 cm) This will havo to bo 
increased, according to Mr M. SOderman, by about 
0'2 per cent (or the numerical value of the X-ray 
wave-lengths correspondingly changed) 


regoing Letters 

Messrs A R Ubbelohde and A Egerton put for¬ 
ward the view that the presence of organic molecules 
which, when disrupted, give tiho to radicals (HO-, 
C,H,0-, etc ), increases the amount of knocking ui 
the internal combustion engine and plays an im¬ 
portant part in many explosive processes 

A fairly close parallelism betwoen tho electro¬ 
motive force of a platinum electrode in solutions of 
hypochlorite and the action of tho latter upon 
cellulose fibres dyed with a reduced vat dyestuff, is 
reported by Mr H. A Turner, Mr. G M Nabar and 
Prof F Scholofield The extent of the action was 
determined from the change in fluidity observed 
when tho cellulose fibre was dissolved m cupram- 
monium hydroxide solution 

The order of arrangement of genes (camera of 
hereditary traits) along the chromosome threads 
may give rise to peculiar loops, when chromosomes 
coming from unlike parents (heterogeneous as re¬ 
gards structure) are paired Mr P Ch Koller 
submits photographs and diagrams of such ab¬ 
normally paired chromosomes in the cells of the 
salivary gland of the fruit fly (Drosophila) He points 
out that thoy can help in the rapid determination 
of variations withm a species. 

A description of the development of the embryo 
in the seeds of Mormga olsxfera (from which oil 
of ben, similar to olive oil, is extracted) is given by 
Mr Vishwambhar Puri It differs from that given 
by F. L Rutgers in 1923. 

Prof C Spearman postulates that ability is made up 
of a factor due to training in the particular field under 
consideration, and another factor due to intelligence 
or general ability, O. Mr M S Bartlett states that 
the latter quantity is indeterminate ; it differs from 
the experimentally estimated ability, g, by a factor 
which depends upon the specific abilities correspond¬ 
ing to the tests used in measuring intelligence. 
Erratum. —The value of the e m.f. obtainable from 
xanthine-uric acid, as obtained by Miss Fihtti, was 
given in this column last week as — 0>113; it 
should have been + 0-113. 
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Research 

Domestic Fowl in Britain. A collection of antiquities 
from York made by the late William Hewitt of York 
when excavations wore being carried on in High 
Ousegate in 1903 was acquired by the Municipal 
Museum, Hull, and has recently been placed on 
exhibition in the Mortimer Museum Among tho 
objects in the collection, described with illustrations 
by Mr T. Sheppard in the Naturalist of December, 
were twenty-one needles, principally of bone and 
occasionally of ivory, varying from 6| in to 21 in 
m length Some of tho bone needles are curved and 
possibly wore made from the ulnar bone of a hare. 
Thoro were also fifteen pins of bone or ivory, varying 
in length from 4J in to 1J in A hollow tube m 
long may bo a comb case It has a deep groove 
out in the centre, as though it had been used as a 
holder This, and a smaller tube, are raado from a 
mammal bone. With these objects woro two hone- 
stonos or sharpeners, with perforations for hanging, 
a tine of red doer antler, sawn off and sharpened to a 
square point and an ambor pendaut Of the spindle 
whorls, one of sla^o is olaborately doooratod with 
< oncentric rings on the convex side Thoro are two 
massive jet rings and a terra-cotta mask with a 
face and head-dress almost Egyptian in style Among 
the bones of pig, ox, red-deer and horse, wero two 
specimens which are the tibia and femur of the 
domestic fowl, Oalbis domesticus In a rooont 
discussion in the Ibis on the domestic fowl in Britain 
m pro-Roman timos, Dr P. R Lowe argues, against 
tho previously accepted view, that it was indigenous 
These two bones from York would appear to confirm 
lus observation 

Bird Sociology. So many anecdotes have been circu¬ 
lated about the attentivonoss of individual birds to 
others of their kind in difficulties, that a light on the 
other side of bird relationships should not be out of 
place Erie C Kinsey has studied in California the 
habits of tho long-tailed yellow-breasted chat (Ictena 
rnrens longicauda). He trapped the female of a pair, 
and on the following day the male appeared with a 
now mate and immediately started nesting operations 
withm a few feet of the old nest, notwithstanding 
the fact that his old mate was anxiously calling to 
hun from a trap placed alongside the old nestmg 
site. He appeared to be indifferent to her presenoo 
in the immediate neighbourhood and entirely heedless 
of her difficulty. Indeed, it was found to be a rule 
for this species that a captured mdividual, male or 
fomale, of a pair, nover suooeeded in decoying its 
mate into the same trap Mating seemed to be 
casual; of another pair, tho male was first trapped , 
two days later the female appeared with a new mate, 
whereupon she was trapped, and on the following 
day the same male appeared with a new female 
(Condor, 36, 236 ; 1934). The regardlesanees and 
fickleness of this ohat is m marked contrast to the 
habits of some other passerine birds whioh are 
devoted mates. 

Indian Leaf hoppers or Jassidz. Dr. H. S. Pruthi has 
l- published a second contribution to the above subject 
(Mem. Indian Mus., 11, No. 2, July 1934) In the 
present work he describes the genotypes of some of 
the genera erected by the late Mr. W. L. Distant, and 
•dso revises the genus Moonia, Diat. Dr. Pruthi 


Items 

remarks that Mr. Distant is the author of more than 
60 per cent of the genera and species of the family 
described from India. Unfortunately, both the 
descriptions and illustrations of most of the now 
forms described by this author are very madoquate 
Tho need has consequently arisen for a thorough 
revision and redescription of most of Distant's 
material in order that progress may be made in the 
furthor study of the Indian forms The present work 
is a contribution towards that end, and Dr Pruthi’s 
careful figures, especially of tho male genitalia, 
together with the insect species portrayed on the 
accompanying plates, should prove of definite 
value to studonts of the family in question. The 
Indian species of Jassidie, it might be added, con¬ 
stitute an important component of the Jassid fauna 
of the world, and those memoirs will interest special¬ 
ists in this large and rather neglected group of 
insects. 

Results of Nerve Grafting. Sir Charles Ballance has 
recently published a short monograph (“Tho Conduct 
and Fate of tho Peripheral Segment of a Dividod 
Nerve in tho Corvical Region when united by Suture 
to the Contral Segment of another Divided Nerve” 
London. Macmillan and Co , Ltd , 1934 7 s 6 d net) 

dealing with his more recent work on nerve grafting 
Ho fmds that when tho cervical symjmthetic trunk 
is made to supply a voluntary muscle, the motor end 
plates have tho normal structure and the sympathetic 
fibres mcroaso in diameter os the end plate is ap¬ 
proached According to Langley and Anderson, it is 
only the preganglionic fibres of the sympathetic 
system winch can be made to supply voluntary 
muscle ; tho post-gangliomo can ne\ er take the place 
of somatic fibres This distinction agrees with the 
modern pharmacological grouping of nerve fibres for 
(in Dale's terminology) the somatic and preganglionic 
fibres are 'cholinergic' whilst the post-ganglionic 
fibres are ‘adrenergic’ There are, it is true, con¬ 
siderable differences both in the structure and spoed 
of reaction of somatic and preganglionic fibres, but 
Ballanee’s work shoi s that after the substitution 
has been made, the preganglionic fibres retain their 
characteristic size m tho nerve trunk down which 
they have grown, but become modified in the muscle 
as they approach their destination in the motor end 
plate 

Elm Disease in Great Britain. A brief memorandum 
issued by tho Forestry Commission gives a review of 
the sevonth annual survey of the extent of the 
attack of the insidious and at times highly virulent 
malady of the elm genus. During last summer, tho 
disease is scud to have made definite progress in 
nearly overy area examined, but the sevority of the 
attack is below the peak year of 1931. Infected 
trees have been reoorded m three new comities, 
Lancashire, Merionethshire and Cornwall The 
classification of the counties of England and Wales 
shows nine where the attack is frequent and often 
serious, sixteen where it is sporadic, sixteen seldom 
found and eleven in whioh the disease has not yet 
been reported. It is considered that a more wide¬ 
spread survey would almost certainly add to the 
numbers m the classes ‘sporadic’ and ‘seldom found’ 
The nine counties where the pest is worst all he to 
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the north and east of London, savo the Isle of Wight 
It is said that there is no indication as yet of the 
disease extending westwards The point of interest 
which is being studied is what projiorlion of attacked 
trees rocover partially, but still remain m a condition 
where the infestation may restart , and what pro¬ 
portion recover entirely In a case in Kent, known 
to the writer, three young vigorously growmg trees, 
two standing within ton yards of one another, tho 
third a hundred yards away, were attacked some 
four or five years ago Of tho two standing close 
together the first attacked appeared to lia\o re¬ 
covered and then diod within a year The Becond 
has entirely recovered The third tree lost its leader, 
thon died rapidly from the top, and was thon felled 
and burnt Tho fungus had ponotrated into some 
of the branches halt way down tho Btcm The elm 
bark beetle is said to be a chief carrier of tho disease 
No booties or their galleries wore found m any of 
the throe trees No definite record of the elm disoase 
has jet been reported from Scotland 

Specific Heats of Gases at High Temperatures (1 G 
Shorratt and Ezer Griffiths, working at tho National 
Physical Laboratory, have measured tho specifio 
heat of carbon monoxide at teraporatures of tho 
order 2,000° C , using the velocity of sound measured 
in a graphite tube (Proc Rot/. Soc , Nov. 15, 
1934) Previous attempts to measure the specific 
heats of gases at high temperatures have boon made 
by the explosion method, involving great experi¬ 
mental difficulties and largo uncertain corrections. 
The train of sound waves was set up by a quartz 
piezo-eloctric crystal, the effective length of the tube 
was varied by moving a carbon piston, and tho con¬ 
dition of resonance was indicated by changes in the 
plate current of the oscillator maintaining tho vibra¬ 
tion of the quartz crystal Temperatures wore 
measured by a disappearing filament, pyrometer 
Since tho volocity of sound in a gas shows a dispersion 
effect, being different for different frequencies, the 
velocity was measured at several frequencies and a 
correction applied, using a theoretical result of 
Kneser Tho specific heat finally deduced was in 
good agreement with that deduced from band 
spectroscopic data 

Molecular Oustenng in Fluids R S. Krishnan (Proc 
Indian Acad Set , Oct. 1934) has made optical 
experiments to test for the presence of molecular 
aggregates in liquids and liquid mixtures A beam 
of polarised light was passed through tho liquid, and 
the ‘depolarisation’ (that is, the ratio of tho intensity 
of the horizontal to the vortical components of 
polarisation) of tho light scattered at right angles is 
observed If tho scattering partioles are comparable 
in size with the wave length of light, this depolarisa¬ 
tion may be observed Negative results were obtained 
with a number of organic liquids Positive results 
were obtained with a binary liquid mixture (carbon 
disulphide -(■ methyl alcohol) and this effect persisted 
at temperatures lying within a considerable range 
around tho critical solution temperature 

Exploration of the Upper Atmosphere by Self-Recording 
Balloons. E Rogener and his co-workers (Phyt Z. f 
Oct. 1, 1934) have obtained further information on 
cosmio rays and on the absorption of light in the 
atmosphere by the use of beautiful self-recording 
instruments earned by sounding balloons E Regener 
and G. Pfotzer sent up a Geiger-Muller counter. 


which with its high-tension battery and counting 
mechanism gave a load for the balloon of about 
6 kgm The apparatus attained a height of 28 km 
and the impulses counted gave a variation with 
height practically identical with that formerly 
observed with ionisation chambers The readings at 
the highest altitudes show a transition effect due to 
tho formation of secondary radiations as the radiation 
enters the Atmosphere Measurements were made 
by E Rogener and R Auer with a large, open ionisa¬ 
tion chamber connected to a self-recording electro 
meter, the chamber being in some experiments lined 
with paraffin or celluloid Tho experiments showed 
that no large part of the cosmic ray intensity was 
duo to neutrons E Regener and V H Regener 
sent a quartz spectrograph to a height of 30 km 
with a balloon In order to avoid setting the spectro¬ 
graph to point at the sun, the sbt was directed 
towards a white disc illuminated by tho sunlight 
The camera took a number of spectrograms on a 
rotating plate, the height being indicated on each 
by the shadow of an aneroid pointer The plates 
were measured m a photometer at two different 
wave lengths lying in tho region where the absorption 
of ozone sots steeply in, and the results used to 
obtain the distribution of ozone .in the atmosphere. 
The maximum concentration of ozone appears to 
lie in the region 24 km high, and at 30 km height 
70 per cent of tho ozone lies below the apparatus. 
This result agrees with the estn ates of Goetz, 
Mootham and Dobson, rather than with the earlier 
view that an ozone layer existed at 40- 50 km. 
height 

Activity Coefficients of Sulphuric Acid. Most of the 
measurements of tho activity coefficients of sulphuric 
acid have boon made with the Hg/Hg,SO, type of 
electrotie Tho solubility of mercurous sulphate, 
however, prohibits its use m acid concentrations 
below 0 006 molal The cell containing two-phaso 
load amalgam, with lead sulphate as dopolanser, is 
free from this objection and has been used by J 
Shrawder and I. A Cowporthwaite (J Amcr. Chem 
Soc , 66, 2340 , 1934) in measurements of the activity 
coefficients of sulphuric acid from 0° to 50° over tho 
concentration range 0 02 to 0 001 m. The calculations 
are somewhat difficult, since the degroo of ionisation 
of tho acid, involving the two ions HSO,' and SO,', 
has to bo taken into account, and some assumptions 
are required. The results at 26° are oompared with 
the La Mer, Gronwall and Greiff extension of the 
Debye-Huckel theory on the assumption of an ionic 
size of 1 75 A. The results are also applied to the 
calculation of the heats of dilution of sulphuric acid. 
The results are widely divergent from those obtained 
by the calorimetric method, particularly at low con¬ 
centrations. When plotted against the square root 
of tho molality, the calorimetric heats of ddution 
provide a curve which becomes linear below 0-001 m. 
The electro chemical values indicate a curve which 
exhibits a point of inflexion such as would be required 
to bring the curve into the limiting Debye-Huckel 
slope. A large part of the difference is shown to be 
due to the different methods of extrapolation used, 
and adequate agreement is obtained above 0 0036 m. 
The calorimetric data are, however, shown to be in 
disagreement with several independent results of 
electromotive force measurements, so that there is at 
present a real discrepancy between the values of the 
heat of dilution determined by the two methods 
which is not explained. 
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Experimental Work on Cancer 


I N the recently issued annual roport of the Imperial 
Cancer Research Fund 1 , Dr .T A Murray records 
the main projxirties of twenty-eight different struma 
of animal tumours which aro maintained in the 
laboratories of the Imperial Cancer Research Fund 
He appeals to other institutes to publish similar 
“statements of the significant characteristics of the 
tumour strums maintained by them so that mvesti 
gators throughout the world may more easily com¬ 
pare their material and results”. 

Rous und Murphy showed that fowl tumours 
transmissible by cell-free material retain their 
individual properties, in appearance, rate of growth 
and distribution of secondary tumours In the first 
paper of tho scientific report 1 , Dr Foulds describes 
such characteristics for six different chicken tumours, 
and concludes that the behaviour of these tumours 
is parallel to that of metastasea in human cancer In 
a supplement to the report*, Dr Foulds gives a 
detailed summary of tho work on the properties of 
the filtrates which produce tumours in fowls and on 
the characteristics of such growths Tho sjieoificity 
of tho malignant tissue produced by filterablo agents 
und the multiplication of such agents with the growth 
of the tumour differentiates them from the chemical 
caroinogomo agents. On the other hand, tho 
‘organisers’ induce embryonic structures, the growth 
of which then appears to inoroaso the amount of 
organiser. 

The fourth and fifth papers of tho roport deal with 
investigations carried out by Dr A V Watson on tho 
effect of liver diet on tar cancor Maistn showod that 
when either frosh or cooked livor was fed to mico, 
they became more susceptible to painting with 
carcinogenic tar Watson has shown that a prepara¬ 
tion of hog’s stomach containing the hmmopoiotio 
factor did not have tho same effect as liver The 
results of liver feeding show that the mortality of the 
(ontrol mice is much higher than that of the livor-fod 
animals , this effect seems to be greater than the 
influence on tumour production 
Dr E S Horning has developed a technique by 
moans of which the distribution of inorganic matter 
in tissues can bo Btudied. Tho fixed and sectioned 
< issue is heated to 050° C , after which tho distribution 
of tho ash can be seen by means of dark-ground 
illumination From this, the form and character of 
the original cells can be seen. Hypertrophied stroma 
and most malignant cells appear to contain more 
inorganic matter than normal colls; in this respect, 


however, tar t um ours seem to differ from other 
tumours. The method has shown that radium treat¬ 
ment causes redistribution of the inorganic matter , 
changes are shown within six hours of irradiation and 
contmue for six days There soems no doubt that 
micro-mcincration is a valuable histological and 
chemical method 

Mr H O Crabtroe and Dr W Cramer show that 
treatment of transplantable tumour tissue with tho 
maximum concentration of poisons producing re¬ 
versible inhibition of the respiration will also allow 
the tissue to grow when implanted in a host If the 
poison is used in a higher concentration, the tissue 
will not grow on transplanting They also show that 
the physiological environment affects tho suscepti¬ 
bility to radium, in goneral, lowered respiration 
causes increased susceptibility Dr Cramer has been 
able to demonstrate that tho differences in sensitivity 
to radium of spontaneous mammary carcinomata in 
mice aro partly due to variations in the oxtent of 
raacrophago uivasion Ho points out that effective 
radiation need not kill all the cells directly, but only 
cause temporary but specific damage. 

The last two papers of the report nro by Dr R J 
Ludford and deal with the structure and behaviour 
of colls in tissuo cultures of tumours Macrophages, 
polyblasts, lymphocytes, giant cells, fibroblasts and 
malignant cells, all of which occur in such cultures, 
aro described Apart from their morphology, tho 
cells o.an be differentiated by their movements and 
reactions to vital stains Careful subculture has given 
almost puro cultures of malignant cells Ludford has 
been able to use colloidal solutions of fat-soluble dyes 
as a vital stain for the fatty parts of colls All colls 
are stained by such dyes, but as malignant cells are 
not stained by the water-soluble trypan blue, it is 
suggested that the plasma membrane of malignant 
cells is relatively rich in fatty substances. In this 
respect, the jnembrano resembles that of tho tubercle 
bacillus. 

Many of the papers are fully and beautifully 
illustrated, and the descriptions immediately below 
the plates themselves are a great help to the reader 


1 Thirty wcond Annual Report (1033-1634) of the Imperial Canctr 
Reaearch Fund 



Annual Meeting of the Science Masters Association 


r HE thirty-fifth annual meeting of the Science 
Masters Association was held on January 1-4 at 
Oxford under the presidency of Prof. N. V. Sidgwick 
Sl)rae throe hundred members were present, a number 
s lightly less than tho usual number for an Oxford 
meeting, although the membership of the Association 
Iuls risen to within the region of two thousand 
A full programme of lectures, visits and demon- 
I ' tr i?h° na was arran 8 oc *. together with the usual 
Ahibits by manufacturers and publishers. Various 
departments of the University were open for inspec¬ 
tion and special demonstrations were staged, par¬ 


ticularly in the Astronomical, Biochemical, Botanical, 
Electrical and Chemical Departments 

The presidential address, under the title of “Real 
Molecules”, was a luoid account of the modem 
physical conceptions of atoms and molecules de¬ 
veloped as the result of the applications of the ideas 
of wave mechanics, which, in the opinion of Prof 
Sidgwick, affect only to a slight degree the dimensions 
of atoms and their orbits as deduced from tho 
classical theory, but give a much clearer oonooption 
of the mechanism of covalency. By assigning to 
every nuoleus a sphere of influence, the dimensions 
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of winch can be oscortainod by X-ray methods and 
spectroscopy, and by defining the size of an atom 
as that portion of space into which other atoms 
cannot enter, it is possible to avoid tho difficulty 
created by wave mochamcB of a cloud of oloctrons 
of indefinite size surrounding tho nucleus. Using this 
conception of tho size of atoms, combined with a 
knowledge of the angles botween the valencies, a 
molecular model can be built up This model, how¬ 
ever, has a volume ram h less than tho molecular 
volume obtained m other ways Honco it becomes 
necessary to assume tho existoneo of an envelope 
(duo to tho olectrostatic repulsion of tho electrons 
of different atoms within the moloeulo) surrounding 
an atom m combination, tho thickness of the envelope 
being dependent on tho various lyfies of linkage 
Tho effects of molecular collisions on molecular 
change wore also discussed, with particular reference 
to the possibilities of twisting component parts of 
the molecules round tho valency bonds, the com¬ 
pression and rarefaction of the bonds, anti tho altera¬ 
tion of their angular values 

Mr C N Hinsholwood gave a lecture on “Some 
Aspocts of Modern f’hysical Chemistry”, discussing 
the significance to chemistry of quantum mechanics, 
which, he said, has added new laws and methods of 
calculation in physical chemistry without disturbing 
existing laws to any great extent Zero point energy, 
cliam reactions, structure of liquids, and heavy 
hydrogen wero topics included m this survey 
An evening lecture was given by Prof H H 
1‘laskctt on the "Physics of Astronomical Vacua”, 
with special roferonce to the density and source of 
luminosity of gaseous nebula) Tho locturo was 
followed by an insj>e< turn of the University Observa 
tory “The New Aspect of tho Elementary Theory 
of Organic Chemistry” was token by Prof R. 
Robinson as the subject of another ovening lecture, 
in which, using the conception of amonoid and 
cationoid reagents, he showed how tho oloctron 
theory is resulting in a unification of physics anil 
organic ( hem is try Other lectures were “Plant 

Respiration” by Ur W O James, “Ionisation by 
Collision” by Prof J S E Townsend, “Tissue 
Respiration” by Mr R B Fisher All these lectures 
were much appreciated by members of tho Associa¬ 


tion, for whom much of the value of these annual 
meetings lies in tho lucid r^sumds of modem work 
by experts in their various subjects. 

A locturo-demonstration which attracted much 
attention was given by Dr K J Franklin on “X ray 
Cinematography” This was illustrated by films of 
the circulation of the blood and respiratory move¬ 
ments of various mammals 

Sound film demonstrations formed a largo and 
interesting part of the general programme of the 
annual mooting Three films wore shown, suggested 
as suitable films for class science teaching by the 
British Film Institute, on which body the Science 
Masters Association has representatives The films 
wore “The Molecular Theory of Matter”, “Sound and 
its Prodm tion”, and “The Cathode Ray Oscillo¬ 
graph” While all these films did not find favour in 
every particular (indeed humour was provoked in 
unexpected places), it was realised that hero is a 
valuable addition to teaching technique, particularly 
as a method of revision Difficulties m the matter 
of cost, standard projectors, silent versus talking 
films, wero raised and discussed at the demonstra¬ 
tions 

At the business meeting, the following elections 
took place President, Sir William Bragg , Secretary, 
S V Brown (Liverpool Institute); Annual Meeting 
Secretary, R K Williams (Ropton), New Committee 
Members, Dr W G Davis (Newcastle Grammar 
School), L G Smith (Marylebone Grammar School), 
F R Snell (Eastbourne College). Changes wore 
mails m the rules to permit of the election of honorary 
members, and all past presidents were elected to 
that dignity. The annual report showed that the 
Association has now 1021 members representing 707 
schools, an increase in the year of 109 members and 
40 schools The branch organisation of the Associa¬ 
tion is proceeding apace The North Eastern, South 
Wales and North Western branches have been in 
existence for several years. Other branches in York- 
Hhire, East Anglia and possibly Middlesex are in 
process of formation This branch organisation, it 
is realised, is likely to involve difficulties of repre¬ 
sentation 

The annual meetmg for 1936 will be held in London 
under the presidency of Sir William Bragg 


Periodic Variations in the Mean Focal Depth of Japanese Earthquakes 

Bv Dr. Charles Davison 


D URING the last ten years, many estimates have 
been made of the focal doptlis of earthquakes 
in Japan They depend on the duration of the pre¬ 
liminary tremors at throe or more neighbouring 
stations Two lists have been published, one by Mr. 
N. Nasu of the after-shocks of the Tango earthquake 
of March 7, 1927 (Earthq. Res Inst Bull , 6, 2411-331 ; 
7, 133-162 ; 1929), the other of ordinary earthquakes 
felt in Tokyo from 1924 onwards, now issued quarterly 
by the Earthquake Research Institute 

After-Shocks of the Tango Earthquake of 1927 — 
Mr. Nasu has determined the position of the epioentre 
and the depth of the focus of 482 shocks from March 
11, 1927, to July 18, 1928. Tho values obtained for 
the depths range from 0 to 44 km , the mean of all 
being 15 4 km. or, excluding zero estimates, 19 9 km. 
The after-shocks are subjoct to several well-marked 
periods—of one day, 29 6, 14 8 and 7 4 days, and 
42 minutes. 


From .March 14 to August 31, the focal depths of 
438 after-shocks are given The maximum epoch of 
the diurnal period in tho frequency of these shocks 
oocurs at 3 a m., tho amplitude of the period being 
0 24 During the same interval, tho mean depth of 
the foci was 14 0 km , and the moan depth during 
successive hours is also subject to a diurnal period 
with its maximum at 3 am. and its amplitude 0 03, 
that is, the oscillations in mean depth due to this 
period range within about 0 46 km of tho mean 
The lunar periods are more clearly marked During 
the 10 lunations from April 2, 1927, to July 17, 1028, 
the depths of 247 foci were estimated, the mean of 
all being 16 7 km For both frequency and mean 
depth, the maximum epoch of the 29 0 day period * 
falls not far from the time of full moon, tho arapli-' 
tudes being 0 37 and 0 09; the epochs of the 14 8 
day period fall close to the times of first and last 
quarters, with amplitudes of 0 89 and 0 09, and those 
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of the 7 4 day period about the times of the four 
principal phases, with amplitudes of 0 16 and Oil 
The ranges about the mean depth for the three periods 
are, respectively, 1 60, 1 60 and 1 84 km 

The 42-minute period affects both the frequency 
and the mean focal depth of the Tango after-shocks 
until the end of May During March and April, the 
minima of the periods for both frequency and depth 
coincided approximately with the return movements 
from the antipodes of tho focus, the amplitudes 
being 0 26 and 0 06 m March and 0 33 and 0 10 in 
\pril, while, in May, tho maxima coincided closely 
with those returns, with amplitudes of 0 64 and 0 13 
The ranges about tho mean depth during the three 
months are, respectively, 0 97, 1 64 anil I 91 km 

Ordinary Earthquakes felt in Tokyo —Tho lists of 
such earthquakes, with their estimated focal depths, 
mi' given from 1924 to 1933 In the results that 
follow the earthquakes for the year 1924 are omitted 
on account of the unusually largo number felt in 
January of that year Of 664 shocks felt during tho 
remaining nine years, the focal depths ot 388 are 
dotormmod Tho variations in moan depth show 
(teriods of ono year, one day, and 14 8 and 7 4 days 

Tho maximum epoch of the annual period in the 
frequency of tho earthquakes occurs at about tlie end 
of March, tho amplitude being 0 11. The mean focal 
depth of tho earthquakes is 46 7 km., and tho maxi¬ 
mum epoch of tho variations in monthly mean dopth 
oc t urs m tho middle of March, the amplitude being 
0 08, that is, the range on either side of tho mean 
is 3 7 km 

The diurnal period in the variation of mean focal 
depth is loss pronounced For tho same earthquakes, 
the maximum epoch of the variation in frequency 
occurs at 2 am, the amplitude boing 0 28 The 
maximum epoch for the moan fooal depth occurs at 
about 11 pun., the amplitude being 0 06, that is, the 
rango of variations about the mean is 2-3 km. 

For the lunar periods, the number of earthquakes 
of known focal depth from January 26, 1926, to 
December 17, 1933, is 372. For both frequency and 
dopth, the maximum epochs of tho 14 8 day period 
fall near the times of new and full moon, the ampli¬ 
tudes being 0 16 and 0 03, and the range on either 
side of the mean depth 1 4 km. The epochs of the 
7 4 day period fall near the times of the four principal 
phases, the amplitudes being 0-14 and 0 04, and the 
range on either sido of the moan depth 1-9 km. 


University and Educational Intelligence 

Cambridge —The Adam Smith Prize offered 
annually for an essay on some unsettled question in 
•Tonoraio science or in some branch of economic 
history or statistics subsequent to the yoar 1800 
selected by the candidate himself has been awarded 
*° n^ r - W. B. Reddaway, of Oundle and King’s 
College, who was placed alone in Division I, Class I, 
m Part II of the Economics Tripos last June. The 
prizo is valued at £40. 

The governing body of Emmanuel College 
invitee applications for a research studentship 
whioh will be awarded in July 1936. Prefer¬ 
ence wall be given to candidates who have already 
completed one but not more than two years of 
re * e aroh. The studentahip has a maximum annual 
value of £160, and is awarded and normally held 
or two years. The studentship is not open to a 
woman or to a graduate of the University. Further 


information can be obtained from the Master, Em¬ 
manuel College, Cambridge. 

St. Andrews —B A Smith lias been appointed 
Carnegie teaching fellow and assistant m applied 
mathematics in the United College, St. Andrews, in 
succession to Dr D E Rutherford, who has been 
promoted to the post of loeturor in mathematics anil 
applied mathematics. 

Prof F E Weiss, formerly Harrison professor of 
botany in the University of Manchester, has been 
appointed to take charge of the botanical department 
of the Egyptian University at Abbassia, Cairo, from 
February 1 until the end of May, in succession to 
Prof, F. W Oliver, who is retiring from the pro¬ 
fessorship 

Science News a Century Ago 

Faraday’s Eyesight 

Faraday’s “Diary” is strictly a laboratory record 
of experunents, and from end to end there are vory 
few references in it to matters outside his experi¬ 
mental work One of those personal entries occurs 
on January 16, 1836 

“Within tho last week have obsorvod twice that 
a slight obscurity of tho sight of my left eye has 
happened It occurred in reading the letters of a 
book, held about 14 inches from tho eye, bemg 
obscured as by a fog over a space about half an inch 
in diameter This space was a little to the right and 
lielow tho axis of the eye Looking for the effect now 
and other tunes, I cannot perceive it. I note this 
down that I may hereafter trace the progress of the 
effect if it increases or becomes more common.” 

It does not seem that the obscurity occurred at all 
frequently, for no further reference to it m the 
“Diary” has been tracod. None of Faraday's bio¬ 
graphers makes any reference to defectivo eyesight 
The thick glass spectacles used by him, which are 
preserved at the Royal Institution, were worn only 
to protect his eyes from the effects of explosions 
during the experiments on the liquefaction of gases 
Among the numerous portraits of him one photograph 
has been found, taken probably after 1860, in which 
h© is holding a pair of spectacles m his hand ; and 
it would appear that he used glasses for reading in 
his later years ; but apart from this, it is evident 
that he retained his sight practically unimpaired to 
tho end 

Geographical Exploration 

On January 15, 1836, The Times said • “A lecture 
interesting both to the friends of science and the 
friends of commerce was last night delivered at the 
London University by Captain Maoonochie. The 
lecturer commenced by saying two expeditions of 
disoovery were now bemg sent out by the efforts of 
the Royal Geographical Society. One of these 
expeditions was to explore the ulterior of Southern 
Africa and the other to explore the regions to the 
south and south-west of British Guiana. The Geo¬ 
graphical Society had done muoh to further discovery 
and their exertions had been most beneficial to tho 
promotion of geographical scienco.” Referring to the 
expedition to Africa, Capt. Maoonochie scud : “The 
continent of Afnoa bad already been penetrated 
1,400 miles from the Cape of Good Hope The coun¬ 
tries further north were found to be the furthest 
advanced in the arts of civilised life. At the distance 
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of 1,400 miles from tho CajH> the arts of smelting 
iron and copper, anil of carving in ivory were known 
Commerce had fionetrated in that direction nearly 
1,400 miles, and a trade to the amount of 1,600£ had 
been carried on in one expedition Captain Alexander 
had volunteered to explore these regions. He had 
sodod from England ill September last ” As regards 
the expedition m British (Jumna “The French 
nation had sent out two gentlemen for tho purpose of 
making disco\ < ries, and from the funds of the 
Ideographical Society 5()0i hail been given towards 
sending out from this lountry a gentleman for the 
some purpose Tho Go\ eminent of the country hail 
contributed 1,0()0£ to foiward Ins exertions in so 
laudable an enterpuse ’’ 

The Eastern Counties Railway 

lly 1835, plans for railways to connect London 
with the north, south, west and east of England wire 
being prepared, and on January 17, 1835, the 
Mechanics' Magazine said that the “Eastern Counties 
Railway which is to run from London to Yarmouth, 
by way of Chelmsford, Colchester, Ipswich and 
Norwich will be one of the most level, for its length, 
yet laid down in the whole kingdom According to 
the report of the engineers, there will be nowhere a 
greater rise than 1 in 400 , no embankment of more 
than 28 feet high , and not a single Limit 1 throughout 
its whole length The a\erago cost per railo will, in 
consequence of theso singularly favourable circum 
stances, be loss than any' other railway constructed, 
or in progress of construction, in Great Britain Tho 
estimates of revenue arc also extremely encouraging 
From thcro being no canal communication between 
the metropolis and the countios of Essex, Suffolk 
and Norfolk, there is a greater waggon tralflc on this 
lino than on any other in the kingdom The passenger 
traffic is also so considerable, that it would of itself 
suffice to pay all the exiiensos of tho railway, and 
leave a handsome profit to the proprietary ” 

Volcanoes of South America 

On January 18, 1835, for the seoond time, HMS 
Beagle anchored in the bay of San Carlos in Chiloe 
“On the night of the 19th,” wrote Darwin, “the 
\ olcano of Osomo was in action At midnight the 
sentry observed something like a largo star, which 
gradually ini Teased in sue till about three o'clock, 
when it presented a very magnificent spectacle 
I was surprised at hearing afterwards that Aconcagua 
in Chile, 480 miles northwards, woh in action on this 
same night , and still more surprised to hear that 
the great eruption of Coseguina (2,700 miles north of 
Aconcagua), oecompanuxl by an earthquake felt over 
a 1,000 miles, also occurred within six hours of this 
same time This coincidence is the more remarkable, 
as Coseguina had been dormant for twenty six years ; 
and Aconcagua most rarely shows anysigus of action 
It is difficult ovon to conjecture, whether this coin¬ 
cidence was accidental, or shows some subterranean 
connection. If Vesuvius, Etna, and Hecla in Iceland 
(all three relatively nearer each other than the 
corresponding points m South America) suddenly 
burst forth in eruption on the same night, the coin¬ 
cidence would be thought remarkable , but it is far 
more remarkable in this case, where the threo vents 
fall on tho samo great mountain-chain, and where the 
vast plains along the entire eastern coast, and the 
upraised recent shells along more than 2,000 miles 
on the western coast, show in how equable and con¬ 
nected a manner the elev atory forces have acted ” 


Societies and Academies 

Dublin 

Royal Dublin Society, November 27 E J Sheehy . 
A crate for the collection of fceees and urme adjust¬ 
able for metabolism experiments (solid and liquid) 
with pigs, sheep and cattle of various sues J 
Haiidiman, J Keane and T J Nolan The 
chemical constituents of hf hens found in Ireland 
Leranora gangalemdes (1) This lichen contains, 
besides elilor-atranorin, a chlorinated depsidone of 
constitution ('| l H l O t Cl l ((X<iI|) a closely allied m 
structure to diploicin, G ]5 H,0 1 Gl t (OCH i ), previously 
found in tho lichen Buelha aincsrens H H Poole 
and W R G Atkins Tho measurement of the 
current generated by rectifier photo-oells A modifiea 
tion of tho method recently' described by Campbell 
and Freetfi lias proved very suitable for photorneluc 
measurements over a very wide range of illumination, 
and is especially adaptable to marine work (see 
NATimE, Nov 24, p 810) Thomas Dillon and 
Ta dhu O’Ttjama . The cellulose of marine algic. 
Cellulose was obtained from species of Lammana 
(1) by successive extraction with ammonia and with 
caustic soda and (2) by a process of retting followed 
by extraction with soda The mefchy 1 and acotyl 
derivatives and the thiocarbonato of this cellulose 
resembled in properties the corresponding derivatives 
of tho cellulose obtained from land plants When 
the cellulose was hydrolysed with sulphuric acid, 
glucose was obtained, which was identified by the 
osazone Failure to obtain glucose from algic 
cellulose reported by other authors may have been 
due to the impurity of tho cellulose, which in tho 
plant appears to bo closely associated with a sub¬ 
stance corresponding to the lignin of land plants 
Vincent Bakky and Thomas Dillon Preparation 
and properties of alginic acid and the extraction of 
marine algeo with various solvents High viBOosity 
has always been regarded as the most characteristic 
property of solutions of the alkali alginates It has 
now been found that, if the fronds of Laminaria 
digUata are extracted with boiling water and then 
with ammonia, the ammomacal solution which con- 
tauis the algrnio acid is not highly visoous, and filters 
easily Extraction with a serios of solvents in the 
order mentioned gavo approximately tho following 
extracts expressed in percentages of the dry plant : 
water 40, industrial alcohol 10, industrial alcohol 
containing a little hydrochloric acid 2, ammonia 20, 
boiling caustic soda 20, residue of cellulose 8. 

Pahis 

Academy of Sciences, December 10 (C H , 199, 1345- 
1463) The president announced the death of Adrien 
de Gerloche de Gomery, Correspondanl for the 
Section of Geography and Navigation Mabcel 
Brillouin , The Planck quanta and the field of 
atomic force. A development ot the hypothesis that 
Planck's constant should appear as a fundamental 
constant of the atomic fiold which governs the 
motions of the electrons and the mutual actions of 
the atoms Charles Nioolle and Mmk H^iAne 
Sparrow • Some experiments on the virus of the 
river fever of Japan ( Tsulsugamushi ). This belongs 
to the class of exanthematio fevers and is distinct 
from typhus It is propagated by animal parasites, 
ticks The rat acts as a carrier for the disease. In 
thm animal there is no fever, and the disease is 
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('Iimcally unrecognisable H. Devaux Tho action 
of carbon dioxide on the extension of egg albumen oil 
tho surface of wator and the variations of the thick¬ 
ness of its films m monomolecular layers Robert 
Lesfibau was oleoted a member of tho Section of 
Chemistry m succession? to the late 0 Matignon 
Henri Eybaud A netfr representation of con¬ 
tinuous correlations Georoes Darmois The 
theory' of two Spearman factors Paul Delens 
Congruences of curvos in affine varieties Pierre 
liBRUEOr Tho convergence of tho developments in 
nerios of Legendre polynomials of functions with 
limited variation, Jlles Schaudkr Lin oar oqun 
turns of tho elliptic typo with continued coefficients 
fiiLLio Viola The trend of curves on which holo- 
m >rph funotions of n uniformly converging suite 
take the same values as the limit function on a given 

< urie V. Ganafathy Iyer A problem of Carlcman 
G Dklanuke Tho study of tho balancing o£ 
machines with pistons by means of symmetrical 
rotating voctors Georges Maneff The displace¬ 
ment of tho perihelion of Mercury The author’s 
i alculations load to tho same figure as those of Lo 
\ orrier and Grossmann (solution B) J. Ellsworth • 
Tho mass luminosity relation and doublo stars with 
* clipsos Louts Lonoohambon Tho mechanical 
properties of glasses The method used is based on a 
study of the offects caused by the fall of a stool ball 
through different heights on to a plane horizontal 
sheet of glass Ernst Baumoardt A new optical 
method for the study of the absorption of ultra 
sound waves by liquids The method is based on the 
theoretical interpretation of diffraction phenomena 
proposed by R. Lucas and P. Biquard Edmond 
Rouellk The influence of the initial charge of the 
condenser on the transitory phenomena obtained on 

< losing a ferro-resonant circuit P Bernard • The 
reversibility of piezoelectric phenomena The rosults 
given show, in the ease of variations of the order of 
0 001 second and for proHSures on the quartz, up to 
289 kgm /cm.*, the reversibility on compression and 
<h compression of the charges developed in the quartz 
Theodore Ionesou and Constantin Mihul The 
propagation of electric waves • tho explanation of 
echoes ' Pierre Bricout . The calculation of the 
ficrturbation of a hydrogenoid atom by a free olectron 
Georoes Liandrat The use of boundary typo 
selenium photo-elements for the measurement and 
registration of very intense illuminations G 
•I.ejeune : The mode of action of controllers in 
-souring. Study of the effect of the addition of 
gelatine to acid solutions used for tho removal of 
'-Milo from iron. M Haims insky . The applicability 
of Nornst’s electrochemical law to extremely dilute 
solutions A study of the critical potentials of the 

< at bode deposit of very dilute solutions of bismuth 
nitrate using the isotopes radium E and thorium C 
i-s rudiouctive indicators A Hautot The structure 
"j K lme of beryllium and conductivity electrons. 
I’aui. Gaubert : The anisotropy and structure of 
' m, low glasses Wenli Yeh : Radioactivity induced 
o\ neutrons 

(To be continued ) 


Cracow 

Polish Academy of Science and Letters, November 6. 
B Kamienski : Eleotnc tensions of solutions of 
alkaloids, physiological agents Mixxo. R. Lun- 
wiozak and J. Suszxo : Studies on the relation 
betwoen the rotatory power and atomic spatial 


dispersions in the molecules of tho cinchona alkaloids 
J. Fiedzcszko and J. Suszko Spacial transform* 
tions of the cinchona alkaloids into epimer bases 
T Giza Studies on casein Mlle M Brkm The 
distinction between the wood of spruco and larch 
by the anatomical method A Bursa Hydrunm 
fietxdua in the Polish Tatra J. Zaowilichowski 
The nerve elements of tho haltere and the homology 
of tho haltere and of tho wmg in Tipulft jxtludosu 

Prague 

Czech Academy of Sciences and Arts, January 12, 1934 
B NftMEC Heterophyly and heterotropy of ivj 
(Hedera helix) E A NovAk Pin us pinduxi sm<\ Pimm 
magellensie Jar Petrbok Corbicula fluminaUx. 
Mullor, and tho fauna of tho Tfebestovioo pleistocene 
terrace in Cflco near Nymburk (paleontological part) 
V. Smetana Gorbumla fluminahs, Mhller, and 
fauna of tho Tfebestovioo pleistocene torraee m Cllce 
near Nymburk (geological part) Jar Klika 
Plant societies on tho travertine of Stankovany and 
their succession 

March 2 B NfcMRC Wood from the peat-bog at 
FrantiSkovy L&znS J Matiegka and J Mal^ 
The physique of Albrecht of Valdfitejn, Duke of 
Frydland. Jan Wolf Polarity of the covering of 
cartilaginous cells Ot Pankraz The unification 
method of actuarial science. 

April 13 Fbant. PatoCka Experimental study 
of tho pathogenic possibilities of microbes such a* 
bacillus anthracis. K Hruby Contribution to the 
cytology and embryology of Erythronium F Tour. 
Catalysis of tho polymerisation of acetylene by ultrn- 
violot radiation from mercury vapour R. KofifAL : 
Oscillations of conjugated undamped torsion pendu 
lums Jar. Petrbok Molluscs of the Slovakian 
quatomiun 

May 4 J KomArek The luminesoence of the 
Carpathian rain-worm and its causo K. Dusl 
Stability of tho solution of Matlneu’s differential 
equation. K Hruby and V. Gotthabd . Biomotry 
of tho needles and cones of Lanx decidua. 
Mill , L sudetxca, Dom , and L jtolomca, Racib 
J H K6epelka and J ChmelaA • Phosphorus 
poisoning and its detection by the Dusart-Blondkd 
test 

June 15. F N£mejc ■ Some critical remarks on 
tho Sternberg Lepuiodendron dichotomum. V 
RyfACbk : Contribution to the ecology of the Cladonia 
family F. KRATOCHvfr,: Prelmites from the vicuuty 
of Cdslftv. J JelInkk Contribution to the question 
of the differentiation in the granite massif of 
Central Bohemia A Kle^ka and V. Vukolov 
Contribution to tho question of tho mycorrhiza 
of grass and other meadow plants and its physio¬ 
logical significance. E. VotoCek and S Malachta • 
A new transition from the sugar senes to the 
furane senes. F Valentin : Anhydromannoso, a 
new sugar anhydride. R. ftETOvSKtf • Uranyl 
nitrate and the energy of germination of old seeds 
of barley 

October 19. V JirAsbk Distribution of members 
of the Poa, L. family in the Czechoslovakian Republic 
R. PexiedbovA : Projection of the accessory nasal 
cavities on the modial wall of the eye R. LukA? 1 
Chemical and physical properties of some tremolites 
from the -vicinity of T&bor and their genetic re 
lations to the mother rock. Fr. VyOichlo 
Linear straight-line oomplex as a three-dimensional 
variant. 
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Individuality in Industry 

ATTENTION has frequently been directed m 
-la recent years to the growth of the pro¬ 
fessional spirit among those responsible for the 
control and organisation of industry, whether on 
its financial, commercial or technical side Mr 
C H Bailey was not therefore breaking fresh 
ground m stressing tins point in a recent stimu¬ 
lating address to the Birmingham and District 
Association of the Institution of Civil Engineers 
Already industry is being regardod as a public 
service—it is judged less by its capacity for earn¬ 
ing profits than by the service it renders to the 
community to a much greater extent than 
formerly, Sir Josiah Stamp’s reference to the 
service and profit motives in industry at the 
British Association meeting in Aberdeen was 
a warning against hasty conclusions as to the 
adequacy of the service motive alone, rather than 
a dissension from this view of the importance of 
industry 

The professional ideal of fitness for a purpose 
which is implicit in technology makes the pro¬ 
fessional contribution to industrial efficiency all- 
important m those days In the address to which 
we have alluded, however, Mr Bailey proceeded 
to show how professional institutions, in providing 
a standard of professional conduofc and skill for 
those engaged in the technical direction of industry, 
cannot fail to be concerned with tho changos in 
the structure of industry and society which are 
taking place through mechanisation. It is not 
merely that the professional spirit requires them 
to consider the type and size of tho industrial unit 
or organisation which can serve most efficiently 
the needs of industry and the community They 
must also consider such questions in relation to 
the well-being of members of their own profession 
and of society as a whole 

Loyalty to the highest professional ideals in¬ 
volves the consideration of these larger sooial 
questions If machines, for example, can be used 
most efficiently, from the meohamcal point of 
view, in large concentrations, the professional man 
must also oonsider the consequences of suoh con¬ 
centration on individual incentives and initiative 
If such concentration seriously limits the oppor¬ 
tunities for the expression of individuality and 
destroys incentives by removing many of the 
opportunities for rising sooner rather than later 
to a position of free responsibility, the depressing 
effeot on the quality of industrial recruits must 
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soon or later be seriously reflected in the efficiency 
of tho industry. 

The gravity of the oheck to the mobility of 
industrial labour, which has been imposed alike 
by tho mechanisation of industry and by changing 
educational conditions, is as yet not generally 
realised, although it has been emphasised in recent 
discussions on technical recruitment for tho cotton 
industry The importance of adequate incentives 
in large-scale industry was, howover, a mam 
theme in tho important address delivered by M 
H Dubreuil before the Department of Industrial 
Co-operation of Section F (Economic Scienoo and 
Statistics) at tho Aberdeen molding of the British 
Association , and it strongly supports the conten¬ 
tion that the essential problem is to organise 
mechanical manufacture in such a way that it 
affords more men the opportunity of using their 
capacities to tho fullest extent. Mr Bailey’s 
suggestion that industry should perhaps bo 
organised more in small units in which more mon 
could look forward to occupying positions of real 
responsibility, is not so much an attack on the 
sizo of industrial undertakings, or a pessimistic 
assertion of limits to the organising capacity of 
tho human mind, as a reminder that, in the long 
run, industrial efficiency cannot be dissociated 
from social efficiency, and as such dosorves careful 
consideration 

The problem of securing froo play for in¬ 
dividuality is as vital to industrial success as it 
is in scientific research or other activities With¬ 
out it, team work is apt to degenerate into some¬ 
thing mechanical m which creative ability and 
original thought languish Management, in fact, 
oonsists in taking care of the fundamental prin¬ 
ciples of organisation which implicitly rospect tho 
individual, and applying them to the purposes of 
the undertaking, and such principles have nothing 
to do with the size of tho undertaking J M 
Scott’s tribute to Watkins’s knack of making 
everyone a ‘boss of something’, and so allowing 
him to feel a personal glow of pride in every 
achievement, is not more an explanation of the 
success of an expedition of three men and a team 
of dogs in tho heart of Labrador than it iB the 
secret of successful management in tho largest 
industrial organisations that exist 

M. Dubreuil’s paper on autonomous groups in 
industry is of interest in this connexion, as indicating 
how wide a research field management still presents 
in just this matter of delegating responsibilities 
and associating the workers with tho success of 
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the undertaking in which thoy are employed In 
such research the professional spirit as well as 
scientific method must play its part, and while 
even from the narrowest professional point of 
view any institution such as the Institute of 
Chomistry or the Institution of Civil Engineers 
must recognise a real responsibility to its younger 
mombors to ensure that thoy have opportunities 
of utilising fully their ability, that responsibility 
is most wisely discharged when it is seen as part 
of the wider social and industrial responsibilities 
of tho profession 

Discussions on the decline in tho number of 
students attending technical ooursos of training 
for the cotton industry have once moro emphasised 
the necessity for each groat industry to consider 
both tho quantity and tho quality of its recruits 
Unless an industry can mako up its mind what 
numbers of recruits it noeds, from what types and 
grades of schools or institutions they should be 
drawn, and in what proportion, and oouples with 
this an adoquato system of trainmg and promotion, 
thero is grave danger that tho industry will find 
itself without a supply of recruits of the requisite 
calibre, or at least with such an insufficient supply 
that its efficiency is sonously affected and its power 
of expansion or reoovery is impaired 

The extent of juvenile unemployment and tho 
situation revealed by the reports on the depressed 
areas in the Midlands and North of England may 
easily engender a false confidence m industry at 
the present time No industry can afford to rooruit 
continuously, whother in its lower or its higher 
ranks, from those whose moralo has been under¬ 
mined by continuous exposure to intermittent or 
blind-alley employment and who are, m desperation, 
prepared to accept any situation which offers the 
prospect of steady work irrespective of their 
capacity. Nor can any industry ignore indefinitely 
the value of a planned policy of recruitment, 
training and promotion as a means of attaining 
the efficiency which enables it to hold its own in 
days of severe and unremitting international 
co-operation. 

The question of industrial training and recruit¬ 
ment is thus one whioh is forced upon the attention 
of professional men in industry in many ways 
Loyalty to their own junior colleagues demands 
its consideration. Their responsibilities as managers 
lead them to the study of new methods for securing 
the continuous co-operation of members of their 
staff and developing the morale and team spirit 
which ore essential to efficiency and suocees. 
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Finally, the social responsibilities of industry 
demand the study of industrial structure and 
organisation, recruitment., looation and planning 
of industries, so as to serve those general interests 
of the community with which ultimately the 
interests of industry are inseparably linked It 


is whon these problems are approached from the 
point of view of life as a whole, and not merely of 
production, that the professional workers will 
succeed in making the contribution to industrial 
efficiency and social welfare which the community 
has a right to oxpeot 


R e vi 

Philosophy in the Garden 

The Genetics of Garden Plants By M B Crano 
and W J 0 Lawrence Pp xvi+236 (London 
Macmillan and Co , Ltd , 1934 ) 10s 6 d net 

T HE occupation of gardening is both anciont 
and honourable, though it is only m com¬ 
paratively recent times that those engaged m it 
have paid much attention to the origin of the 
material with which they work Whether lor 
utility, for medicinal use or for sheer beauty, 
European gardeners in older days were content to 
grow the plants that they found to hund, adding 
to them suoh now things as were brought in by 
the voyagers gradually exploring the world. To 
thoir enthusiasm and energy the works of the 
herbalists bear witness But wlule these noble 
compilations were in progress a new era in horti¬ 
culture was dawning The disoovery of the naturo 
of sox in plants, initiated by Camcranus and so 
ably followed up by Kolrouter, led to tho organised 
production of noveltios through the method of 
hybridisation 

The great burst of work of this kind throughout 
the nineteenth century, so closely associated with 
the namos of Knight, Herbert and Laxton in 
Great Britain, and of Louis Vilmonn in France, 
led to a vast enrichment of the flower and vegetable 
borders as well as of the orchard Meanwhile, the 
philosopher had wandered out of his study into 
the garden Developments so notable had begun 
to attract his attention, to challenge him to fit 
them into his scheme of things Tho challenge was 
taken up, and philosophy’s very considerable gift 
to the horticulturist was the second volume of 
Darwin’s “Animals and Plants” The excellencies 
of the cultivated had arisen from tho plebeian wild 
through the skilful selection of man Philosophy 
applauded the solution, but what was selected, 
how it arose, and how it was perpetuated, philo¬ 
sophy was content to ignore 

Of all these things the gardener took little hood 
He continued his usual practice, and the flow of 
newer and more beautiful things wont on. Then 
came another philosopher who was also a gardener 
Gregor Mendel disclosed the nature of heredity, 
and the disclosure gave more than a hint as to the 
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mannor in which fresh variations aroso But 
Mendel’s posthumous achievement was even 
greater Ho forced tho philosopher himself to 
become a gardener, and to this now combination 
William Bateson, its first great exemplar, gave the 
natno genetioist Thon fortune felicitously inter¬ 
vened John Innes, of tho Manor House at Merton, 
died, bequeathing property and money for the 
furtherance of horticulture Tho trustees, m 
appointing Bateson as director of tho now restitute, 
showed both foresight and oourago, for there was 
not a littlo head-shaking over tho matter in hor¬ 
ticultural circlos To tho third philosopher was 
given opportunity and a garden, and this book, 
dedicated to his momory by two of his old pupils 
and colleagues, sets forth the outoorae from the 
horticultural point of view 

Following a brief introduction to Mendekan 
principles the volume is chiefly oonoomed with 
polyploidy and incompatibility, both phenomena 
of paramount importance to tho horticulturist, re 
tho elucidation of whioh the John Innes Institution 
has played a major part With tho establishment 
of the chromosome theory of heredity by the 
Drosophila workers re America, more and more 
attention was paid to the chromosome oontent 
of other forms of hfe, and it soon beoame apparent 
that many of tho more marked horticultural 
varieties show marked differences in the number 
of their chromosomes, generally re tho direction of 
increased number as oompared with the wild or 
more primitive forms Sometimes this increase is 
of tho nature of simple doubling of the sets already 
present, as in the giant forms of the Chinese 
primula In other oases, different sets of ohromo- 
somes were found to bo ‘superaddod’, leading to the 
formation of a new type of plant, self-fertile and 
breeding approximately true to type but sterile 
with the parent forms—in short, a now speoios 
So arose Primula kewensis from P flonbunda and 
P. verticiUata. 

The possibilities inherent re polyploidy are 
enormous, and the complexities also are very great. 
Yet if tho horticulturist is to understand his 
material and to oontinue to make headway he 
must have some acquaintance with the chromo¬ 
somes and their vagaries, and nowhere will he find 
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a better introduction to this Htudy than that which 
is here provided It was a happy thought on the 
jiart of the authors to illustrate their teaching by 
an account, partly historical and partly analytical, 
of various flowering plants and vegetables For 
each plant may differ in the course of its civilised 
progress The sweet (tea has progressed by moans 
of simple gene mutations alone , to this the 
Chineso primula lms added polyploidy, while into 
tho garden dnhlia lms entered hybridisation also, 
and we would commend the section dealing with 
this plant ns a resume of one of the most beautiful 
pieces of analytical horticulture on Tocord 

Fascinating as is the study of polyploidy m the 
flower border, it is of more practical importune o in 
the orchard. Cox may lx* the perfect applo and 
Cornice the ]x>ifc(t pear, but each has its short 
season and other drawbacks, and the localities aro 
limi ted where they can bo profitably grown 
Them is both room and need for many finer 
varieties than now exist But, as earlier workers 
have found, breeding trees is a slow business and 
full of disappointments Some of these in the past 
have been due to the existence of polyploidy among 
many of our lx'st varieties, which were those 
naturally chosen to breed from On tins subject 
the authors offer many illuminating facts as woll 
as a valuable discussion which should be most 
helpful m guiding future work 

The existence of polyploidy is not the only 
difficulty with which the breeder of now fruits 
lias to reckon Many varieties show what is 
termed ‘incompatibility* with one another Tho 
pollen of variety A may be perfectly good, yet 
unable to fertilise B, though with C it will eauso 
the fruit to sot Careful and long-continued 
analysis at the John Innes Institution has shown 
that the many varieties of cherry fall into defimto 
groups such that the members of a given group all 
show incompatibility with one another, yet at 
tho same time their pollen can fertilise members 
of other groups and lead to fruit production The 
existence of such groups—and they are found m 
other fruits besides cherries—is based upon definite 
genet leal factors Such knowledge is not only 
essential to the plant breeder, but is rIro most 
important to the grower when he comes to select 
varieties m tho planning of his orchards For 
where incompatibility is found, judioious inter- 
planting of different varieties is essential to good 
results 

As sound practical horticulturists, the authors 
have throughout kept the gardener in the fore¬ 
front of thoir minds, and no gardener of imagina¬ 
tion and intelligence can fad to bo grateful for 
their clear and sympathetic exposition of the 
present state of knowledge in these matters But 
as is fitting and inevitable, philosophy keeps 


breaking through Illuminating as this book must 
bo for the trained gardener, wo venturo to think 
that it will ho even more so for those who 
aro sometimes termed ‘puro scientists’. For in 
their analysis of garden plants the authors are 
continually shedding fresh light on the nature of 
species itself It is clear that the manifestation 
of variety in the living thing is intimately bound 
up with the nature and arrangement of the 
chromosomes About those little bodios much has 
already lxwn learned through hybridisation and 
the systematic study of polyploidy Recently, in 
X-rays the goneticist has found a now tool Ho is 
already loamnig to produce now variations, though 
as jet the tool is far from being under control 
Conttol, however, will come in due course, 
and wntli it perhaps tho advent of the fourth 
philosopher 

Fossil Birds 

Handbuch der PaUwnitfwlogie. Von Prof KAlman 

Lambreeht Pp xix + 1024 +4 plates (Berlin 

Gobruder Bomtraeger, 1933 ) 108 gold marks 

''HE fossil romains of birds aro usually only 
isolated bones Even these are rare in most 
of the rocks which contain them, and those which 
havo been oollected aro widely scattered among 
numerous museums Tho few known bones of a 
Pliocono ostrich from Samos, for example, are 
in four museums m three different oountnes We 
therefore weloomo an exhaustive treatise on those 
fossils by Prof K Lambreeht, of Budapest, who 
has devoted many yearn to a study of tho subject 
He has not only prepared a critical summary of 
the literature, but has also examined the aotual 
fossils m museums, and can thus write with first¬ 
hand knowledge He has made many new observa¬ 
tions, and he has also discovered important speci¬ 
mens which have hitherto been overlooked His 
work is well illustrated with outlino drawings and 
beautiful photographs, many of them original, and 
a few copied from published figures whioh are not 
readily accessible 

Prof Lambreeht begins with a gonoral account 
of tho osteology of birds, accompanied by a senes 
of good drawings which explain tho vanous 
technical terms used m dosenbing the bones He 
then prefaces his systematic acoount of the fossil 
birds by a short historical introduction, whioh is 
illustrated by portraits of Riohard Owen, A. 
Milne-Edwards and 0. C Marsh, who were 
pioneers in descnbmg and interpreting the frag- l 
mentary specimens. He also bnefly summarises 
his classification into orders, beginning with the 
Archseopterygiformes and ending with the Passeri¬ 
formes, without any grouping into larger divisions 
He does not reoogmse the Odontomithes of Marsh, 
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but places the Cretaceous toothed birds close to 
tho surviving orders to which ho considers thoy 
are related 

The systematic descriptions aro most exhaustive, 
with long bibliographies and numerous tables of 
distribution of tho genera and species of tho several 
orders Some of the lists of tho literature may 
}ierhaps lx) considered too exhaustive , oven a 
story of Aepvorms Island by H G Wells, for 
example, is included There are, however, many 
interesting novelties which enliven tho technical 
compilation, such as the first photographs of the 
fragment which Marsh named TMopteryx, and 
drawings of the rudimentary wing bone of 
Aepyomts There is also a useful stratigraphioal 
and geographical list of genera and species 

A final chapter on the general palaeontology and 
palaeobiology of birds is remarkably compre¬ 
hensive Modes of fossilisation, feathors, foot¬ 
prints, eggs, gizzard stones, coprohtes, guano and 
even nests are discussed A fossilised nost from 
the Upper Miocene of Wurtomberg, which is shown 
in a beautiful photograph, is especially noteworthy 
Then follow remarks on tho ways in which birds 
are adapted to their different surroundings and 
modes of life , and the concluding pages are 
devoted to the problems of evolution 

Prof Lambrecht is indeed to be congratulated 
on having produced a handbook which is not only 
indispensable for all who study birds, but is also 
filled with matter of interest to overy biologist. 

A S W 

The Planet Mercury 

1m planlte Mcrcure el la rotalton des satellites 
ilude basie sur leg remltals oblvnua avec Ui grande 
lunette de I’Obaervaloire de Meudon Par E -M 
Antomadi Pp v-f 76 f 3 plates (Pans 
Gauthier-Villars, 1934 ) 18 francs 
HIS little book does not belie the author’s 
international reputation— tho old adage, 
“Small bulk but guid gear”, sums it up tersely, 
containing as it does matter to please and interest 
lioth the general reader and the serious student of 
astronomy The monograph contains five chapters, 
namely generalities , transits of Mercury, geo¬ 
graphy of Mercury or herraography, and rotation 
of the planet, atmosphere and mists of Mercury ; 
the physical conditions of the planet, and a table 
of contents 

Prom the comprehensive opening summary of 
the oldest records with references, it is worthy of 
note that the early Egyptians, Chaldeans and 
Greeks reoognised the identity of the evening and 
morning star Again, the Egyptian priests, fol¬ 
lowed by the Pythagoreans and others, and much 
later, by Copernicus, discovered that Mercury, like 


Venus, moved round the sun Orbital oloments 
and an explanatory diagram of tho varying elonga¬ 
tions are given together with the ancient names, 
evolution of syinlwils personifying quick motion, 
old and modern colour and brightness comparisons, 
Hovelius’s discovery of the phases and that of 
their defiuenov of Schroetor 

Transit records from 1631 until 1927, disc dis¬ 
tortion at ingress and ogress, light spots and the 
phenomenon of the complementary fringe around 
the black disc masking the extent of a Mercurian 
atmosphere are discussed 

The geography of Mercury, or hermogrttphy, 
and the rotation of the planet form tho third and 
principal chapter—one of absorbing interest 
Summarising the work of the past and present 
centuries, M Antomadi, authorised by M Des- 
landres to make a systematic research on Mercury, 
describes his observations from 1924 until 1929 
with the 0 83 metre (33 7-m ) refractor of the 
Meudon Obsorvatory His results and those of 
other observers agree generally with Schiaparelli’s 
work both in the form and location of the surface 
features and the equality of the rotation period of 
87 97 days with the revolution round the sun A 
chart. (Schiaparelli’s is also reproduced for com¬ 
parison) shows tho light and dork markings appro¬ 
priately christened from the Greoo-Egyptlan 
mythology of the great god Mercury Generally r 
tho observations show that. (1) tho light areas 
are more extensive than tho dark regions and 
show luminous spots as on Mars and the moon ' 
(2) the visible portion of tho southorn hemisphere 
is darker than the northern as with the earth and 
Mars 

Libration, duo to uniform angular rotation with 
variable orbital speed, illuminating 228° in longitude 
of tho planet and leaving 132° in continual dark¬ 
ness, is explained Tidal frictional forco main¬ 
taining similar conditions on large satellites is also 
investigated 

Discussing the meteorology of the thin yet deep 
atmosphere of Mercury, with its shifting banks of 
suspended dust, tho low albedo of (M3 is inferred 
for reflection from a rough surface covered with 
broken rocks and dust 

That tin and lead would melt under a vertical 
sun reveals a very hot surface A vivid—m part 
‘dramatic’—description of the state of Meroury 
makes no referenoe to radioactivity or to pressure 
of radiation M. Antomadi quotes Flammanon 
regarding life—“The forces of Nature produced 
different effects acoordmg to circumstances, and 
that all life cannot be excluded from Mercury” , 
again, m p 69, the author admits the possibility 
of miorobic life at the Mercurian poles The 
reviewer agrees, and thinks that although the 
planets may not support terrestrial life, the 
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probability of costnical hfo, of a form outwith our 
conception, might Ixi envisaged 

A Hurvoy of the sky as scon from Mercury con¬ 
cludes the memoir, which is embellished by three 
plates and many fine drawings and diagrams 
II McEwen 

French Psychology 

Nouveau traite <le jnyehologie Par Prof Georges 
Dumas Tome 2 Lex fundements de la vie 
mentale Pp vi ! (il2 Tome 3 Les associations 
sensitivo-mot rices, Vfqmhbre et Voruntatmn, 
l' expression des emotions, les rnimiquca, le lanyage 
Pp vi | 4(12 (Paris KYlix Alcan, 1932-1933 ) 
100 francs eaoh. 

''HE French ncIiooI of psychologists, led hi 
Dumas and Pifron, have many important 
investigations to their credit In their work, the 
refinement of detail is happily harmonised with 
those broad Hynthetio views which connote the 
classical character of the French mind Tho col¬ 
lective treatise on psychology which will be com¬ 
pleted in nine volumes, and of which vols 2 and 3 
are under review, is an outstanding result of team 
work relating to one of the most exacting of 
sciences. While tho first volumo, pubhshod some 
time ago, dealt mainly with questions of method, 
the seoond volume is devoted to tho foundations of 
mental lifo Hero we find a detailed analysis of 
the relations between various kinds of stimuli and 
tho reflexos, movements and secretions of the 
body , also of tho sensitive and afFectivo elements 
of mental hfo, suoh as the various types of sensa¬ 
tions, pleasure and {win, emotions and tendencies , 
and finally of imagery and the relations betwoen 
imago and thought All these questions are well 
treated by G Dumas, H Pi6ron, A Mayer, B 
Bourdon, J Larguier des Bancels and I Meyerson 
Tho study of tho affective states (especially of 
emotion and of pleasure and pain) by Prof G. 
Dumas and tho monograph on images by T 
Meyerson are remarkable examples of orderly 
exposition and unbiased disoussion of results 
The third volume deals specifically with tho 
major sensory-motor functions, such as orientation 
and bodily equilibrium, the expression of emotions, 
mimicry and language Prof Dumas rightly holds 
that no psychological functions are purely sensory 
or purely motor , though, of oourse, when analysing 
them one of theso aspects may be stressed to the 
exclusion of tho other The study of vision, for 
example, which is generally considered as a purely 
sensory function, involves an important back¬ 
ground of motor responses and muscular reflexes. 
The chapters on tho expression of emotions are 
most interesting m their details, both in regard to 
the methods adopted and to the oases observed or 


quoted Attention, surprise, astonishment, joy, 
sadness, fear and anger are analysed not only as 
mere expressions of emotions, but also as results 
of physiological stimuli Indeed what adds to the 
value of this volume is the fact that all experiments 
and observations are explained or dismissed with 
due consideration of the physiological changes 
mvolvod in eaoh case The two monographs by 
A Ombredano on orientation and on language 
show tho same qualities 

Tho value of tho first tliree volumes of the 
“Nouvoau Traits do Psychologic” causes one to 
await with eagerness the publication of the rest 
of this great work It cannot be said that the 
French psychologists form a distinct and original 
school of thought But their work is important 
precisely because of their detachment from any 
lalielled group of scientific workers Prof PiC-ron 
might perhaps bo counted as a behaviourist, since 
he was lod by his animal studies to define psycho¬ 
logy as the study of behaviour before Watson used 
that formula But Prof Pi6ron is more clear¬ 
headed than tho American behaviourists, as Prof 
Wordworth pertinently pointed out, for he seos no 
necessity for calling into question the individual’s 
testimony to his own consciousness Prof Dumas, 
too, gives much weight to introspection In spite 
of its difficulties, this method is really indispensable 
m psychology, suice it has furnished tho suggestion 
oven for the objective studies that have been 
oamod on, and since it supplios the personal 
interest which ono finds m psychological results 
Tho mam characteristics of French psychology, 
however, are its emphasis on the biologioal basis 
and tho sooial setting of the individual’s activities, 
and also its interest in psychopathology These 
characteristics are very prominent in the volumes 
under review and onable their authors to steer 
a middle course among tho growing complexities 
of psychological research T Greenwood. 

Teaching of Elementary Physics 
A Textbook of Physics By E Gnmsehl Edited 
by Prof. R Tomasohek Vol 2. Heat and 
Sound Pp xi + 312 12s Gd net. Vol. 3 

Electricity and Magnetism Pp xiv+685. 26s. 
net. Vol 4. Optics. Pp xu + 301 +17 plates 
16s net. (London, Glasgow and Bombay: 
Blackie and Son, Ltd , 1933 ) 

HE teaching of elementary physics in British 
schools and universities will be materially 
assisted by the appearanoe of these three vol¬ 
umes of Dr Grimsehl’s “Textbook”. The high 
standard set in the first volume has been mam- 
tamed throughout m the present volumes, and 
in certain respects the English edition may be 
said to be an improvement on the German original 
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The translators have, on the whole, done their 
work well and have added useful explanatory 
notes whenever the original has appeared to bo 
lacking in detail In vol 2, for examplo, Robert 
Mayer’s calculation of the numerical relationship 
between work and heat from the difference of 
the specific heat of gases at constant pressure and 
constant volume is rightly criticised m a footnote 
which quotes from the works of Tait and Roberts 
Among the special subjects treated in this volume 
aro atomic and molecular rays (Dunoyer), zoro- 
jKunt energy, and Nornst’s heat theorem In 
some cases the references aro too brief to lie 
considered useful, as on p 277, where Behm’s 
sonic depth-finder is mentioned without a sugges¬ 
tion as to how it works Tho same applies to tho 
electrical excitation of quartz crystals for pro¬ 
ducing ultra-some vibrations (p 205), a subject 
on which much interesting information might have 
lieen compressed into a small spaeo The section 
on heat engines is clearly writton and well illus¬ 
trated Not the least interesting feature is tho 
groat number of biographical notes scattered 
throughout these volumes. We road on p 152 
that K F Braun, who followed up ami firmly 
established Le Ch&tclior’s principle, was a pro¬ 
fessor at Strasbourg m tho years preceding and 
during tho Franco-Prussian War, and that m 
recognition of his valuable work in wireloss 
telegraphy he shared the Nobel prizo in physics 
with Marconi in 1909 He died in the United 
States, where ho was staying at tho outbreak of 
the European War and had beon intomed 
The section on waves is comprehensive, resonance 
and ooupled osoillations are treated with groat 
didactic skill Tho last part deals with sound 
Here tho treatment of Kundt’s tube experiment 
must be regarded as inadequate But the blemishes 
are few, and the volume deserves a warm weloomo 
Vol 3 has been considerably revised and 
supplemented by Prof. Tomaschek as compared 
with the last edition issued by the original author 
The result is in every way excellent Many novel 
methods of treating electrical phenomena are 
given and it is gratifying to And that difficulties 
have not been shirked For example, a simplo but 
thoroughly useful account of tho electron theory 
of metals is given and is afterwards applied to 
explaining the ultimate moohamsm of electro¬ 
magnetic induction In a small section on “Water¬ 
fall and Thunderstorm Electrification” there is a 
quotation from Lenard that “no double layer is 
formed at the interface between water and air” 
The suooeodmg sentenoe runs . “on the contrary 
small droplets of diameter less than 10 ‘ cm prove 
to be negatively charged when detached from the 
water surface” An examination of the context 
shows that “on the contrary” is misleading here 


as a translation of the Gorman word hmgegen, 
which has only the strength of “however” on this 
occasion For we know from Lenard’s own work, 
as is mentioned on tho next page, that an electrical 
doublo layer w actually formed at the surface of 
water but within itself Attention may be directed 
to a slip m tho mdox where a joulo is given as equal 
to 10 7 dynes , it is given correctly, however, in 
the text 

As these books by Dr Gnmsohl make a poult 
of furnishing biographical and historical details 
connected with important physical discoveries, 
it is surprising to find no mention of tho earliest 
determinations of the elementary electric charge 
Reference is made only to tho work of Ehrenhaft 
and Millikan This is a case where an illuminating 
note by tho translator would have been welcomed 
In some instances tho account is rather meagre, 
for examplo, the treatment of potentiometers 
(p 233) and of tho ballistic galvanometer (p 317), 
and occasionally we find that familiar English 
expressions have been omitted English, and for 
the most part also foreign, students are accustomed 
to seeing the loft- and right-hand rules linked with 
Fleming’s name, and the theorem ooncornuig tho 
equivalent magnetic shell associated with Ampere 
Nor is Townsend's namo mentioned m connexion 
with ionisation by collision, a discovery of out¬ 
standing importance 

The chapter on high-frequenoy oscillation is 
very clear, but there is no mention of electrodeless 
discharges Again, in dealing with thermionio 
valves, it would have been an advantage to 
introduce aooopted English terms suoh as differential 
internal resistance, anode slope resistance and so 
forth On p 598 tho Sehottky-Langmuir formula 
deserves equal emphasis with that of Barkhausen 

Many readers wdl have been unaoquainted with 
the Johnson-Rahbock effect (p 210) discovered 
in 1920, which makes it possible to use the foroe of 
attraction of a charged plate condenser in plaoe 
of an electromagnet for mechanical action. The 
treatment of generators and motors is excellent 
and the accompanying diagrams exceptionally good 

This volume is perhaps the most stimulating of 
the four that have so far appeared We may 
guess that the author is here dealing with his 
favourite subject The way in which the material 
i,s presented confirms that Dr Grimsehl’s high 
reputation as a teacher was fully deserved Vols 2 
and 3 have been translated by Dr L A Woodward. 

Little more need be said of vol. 4 than that it 
maintains tho high standard of the preceding 
volumes of tho series and that the illustrations 
are quite exceptionally good in many cases, as 
for example, plate VII faomg p 92, which shows 
the tracks of rays through thiok lenses, and plate 
XII, which mdioates how a cardioid condenser 
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(of tho Siedentopf typo) acts Although a good 
plate (XIII, facing pago 154) is given of spectra 
photographed by (lerhu h and Schweitzer for de¬ 
ducing the composition of a mixture of till and a 
small percentage of cadmium, no reference is mode 
in tho text to tho diagram or to tho fundamental 
principle underlying photographic spectrophoto¬ 
metry There is a good section on autoehromo 
photography hut no account of ordinary photo¬ 
graphic processes, or of the density curves of 
photographic plates There is an interesting 
laboratory experiment devised by Dr. Orimsehl 
himself to explain tho formation of rainbows 


Some of the less well-known effects of light aro 
conveniently enumerated, such as the Woigert 
effect (action of polarised light on exposed photo¬ 
graphic paper) 

This volume, which has boon translated by 
Winifred M Deans, will bo useful both as a text¬ 
book and as a reference book for those acquainted 
with only tho elements of tho subject No doubt 
the last volume of the series (on atomic physics) 
will supplement the section dealing with spootru! 
lines, so that the hve volumes will constitute a 
complete elementary course m physics 

11 I, B 


Short Notices 


Dipole Momutts a (hnrntl Dtseusuon (Reprinted 
from the Transactions of tin Faradaif Sanity ) 
Pp n f 077 004 I Ixxxvi (l,omIon and Kdm- 

burgh (himey and Jackson, 1034 ) 21s net 
This reprint contains the account of (he jirocoodings 
of the (icnciaJ Discussion hold m April (see NvTURF, 
134, 802, Ma\ 2(1, 1034) together with an appendix 
consisting o( a table of values of dqiolc moments for 
which Dr N V Sidgwick and two collaborators are 
responsible This apjiondix is a most, valuable part 
of the rejHirt, sinco it contains not only t.hc numerical 
values of the moments of a large number ot sub 
stances, hut also roferemes to the original publicu 
tions and such information as may bo required in tho 
interpretation of the data Tho discussion dealt with 
tho iholoctric constant, tho determination of dipole 
moments and tho interpretation of dipole moments, 
and the papers contributed and the discussions on 
them aro now available The volume is ono of con¬ 
siderable interest and valuo, and the Faraday Society 
is to be congratulated both on tho success of the 
meeting at Oxford and also on the very material 
addition to knowledge which is represented by this 
volume The typo of binding of the reports lias boon 
improved 

The Surgery of the Sympathetic Nervous System By 
Prof George E Gosk and J Paterson Ross Pp 
xu + 103 + 13 plates (London Baillidre, Tindall 
and Oox, 1034 ) 16« 

The surgery of the sympathetic norvous system is 
yet in its infancy Our knowledge of this system itself 
is nono too well developed, so that its surgery must 
of necessity remain m tho experimental stage until 
our knowledge of the puthology is sounder 

Tho authors give us the results of their work in tlio 
surgical unit at St. Bartholomew’s Hospital The 
main body of tho work is divided up into throo 
divisions dealing with sympathectomy for disorders 
of (a) the circulation, (b) the visceral motor 
mechanism and for tho relief of pain Their results 
in some types of case which have been regarded as 
more or less intractable to treatment are surprisingly 
good, and we hope that the work, when fully de¬ 
veloped, will yield results of even startling character. 


Bthler zur qualitative)! MiLronnalyse anoiqaniseher 
Stojfe Zusammengestellt von Prof \V Geilmann 
Pp 12-|-40 plates (Leipzig Leopold Voss 1934 ) 
8 gold marks 

This collection of 210 photomicrographs in 4(1 plates 
illustrates the forms of the pm tides of precipitates 
produced by analytical reagents The reproductions 
arc exceptionally good, and tho forms of the crystals, 
tho degrees of magnification and the conditions of 
precipitation aro given, so that tho results are free 
from ambiguity Tho photomicrographic procedure 
is also briefly described 

Although the utility of mieroanalytioul methods in 
a largo field has undoubtedly been over-estimated by 
enthusiasts, they con play a very useful rolo m the 
confirmation of ordinary qualitative analysis in 
normal cases, and m cases where only a small quantity 
of material is available they become of increasing 
importance Prof Oedmann’s hook is very handy in 
size and contains praz tically all the oases met with in 
normal practice, so tliat it may be recommended as 
likely to find favour in analytical laboratories It is 
convenient in size, as compared with some earlier 
publications in atlas format, and will meet the re¬ 
quirements of all oxoopt tho specialist in this field. 

MateneweUen and Quantenmechaink : nine Emftlhr- 
ung auf Orund der Theone.n von de Broglie, 
Schrddmgcr, Heisenberg und Dirac Von Prof Dr 
Arthur Haas Vierto und Funfte. verbessorte und 
abermals wosontlich vormehrte Auflage Pp 
viu + 209 (Leipzig , Akodemisehc Verlags- 

gesell8clmft mbH, 1934 ) 7 80 gold marks 

The first German edition of this work and its English 
translation wore review ed in Nature of March 0, 
1029 (p 362) Since that timo it has been more than 
doubled in thiokness by the addition of chapters on 
parahydrogen, Dirac’s thoory of tho electron, the 
positron and applications of the Fermi statistics to 
metallio electrons. As before, stress is laid upon 
fundamental principles rather than detailed mathe¬ 
matical proofs, for which the reader is referred to 
the original sources, so that the book will appeal to 
anyone who desires an up-to-date and, within limits, 
a readable aooount of recent work in atomic physics. 
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Problems and Progress in Photography* 
By Olaf Bloch, Research Laboratory, Ilford, Ltd 


P HOTOGRAPHY is the recording angel of the 
arts and sciences, but it is to bo hoped that 
angels of other classifications do not havo to endure 
the insistent requests for materials possessing 
incompatible properties which are demanded of 
the photographic chemist Perhaps the most 
difficult problems are presented by the physicists 
and astronomers, who require grainloss emulsions 
of extremely high speed, sensitive to all the visible 
spectrum, or any portion of it—with extensions 
into the ultra-violet and infra-rod rogionB 1 

For work in the neighbourhood of tho II# line, 
two types of emulsion are now available, ono 
which attempts to give tho astronomers a maximum 
sensitivity at XfifiOO, and another, which has fairly 
even sensitivity round this region of the spectrum, 
extends well beyond The spectrum of moteors 
has boon successfully photographed by Williams, 
of tho Steward Observatory, and for this purpose 
an emuLsion of great speed and high green sensi¬ 
tivity was necessary Other recent emulsions 
include one with a maximum at X5300 for work 
on the solar corona, and another, for lunar disc 
photography, of fino grain and high contrast, 
where an attempt has been made to compensate 
for tho low speed by extreme colour sensitising 
In tho region of atomic physics, properties of 
another kind are desirable. For a-particlo and 
proton track work, it is ossential that tho gram 
of the emulsion should be fino, resolving power 
high, and that tho unexposed portions should 
yield but few or no silver grams upon development 
Normally, emulsions have about 3 5 x 10* such 
grams per cm * when developed without exposure, 
the average size of these being dependent upon 
the size of the silver halide crystals , but a recent 
product of the emulsion maker’s art gives almost 
complete freedom from these 

Quite different requirements are necessary for 
work with atomic rays and m the extreme ultra¬ 
violet. Here the radiation has bttle penetrating 
power and is readily absorbed by gelatine Hence, 
only sufficient gelatine must be used to bind tho 
silver halide, or the crystals of the latter must be 
made to project beyond the gelatine surface—a 
rock-garden effect! The Sohumann plates, always 
somewhat untrustworthy, are of the former type, 
and reoently an emulsion of the latter kind has 
been produced which appears to be sturdier and 
more constant in its properties. 

There are two main sections in photography: 

■ SuMuice of thro* leotard deUrered at the Koyal iMUtatton 
on October SO, November « end 13, 1084 


first, its applications, including the important 
function of recording , and secondly, the internal 
problems of tho subject, dealing largely with the 
mechanism of emulsion making and the offcot of 
light upon the sensitised silver halide The function 
of gelatine in emulsion making is complex first, 
it holds silver halide in suspension, a suspension 
by no moans perfect, since sedimentation usually 
takes place when the liquid emulsion is allowed 
to stand Socondly, it is tho principal moans by 
which speed can be obtained , and thirdly, it 
prevents too rapid reduction of the unoxposed 
silver halide in the* developer, whilst permitting a 
sufficiently slow reduction of the latent imago to 
onable control to be exercised The amount of 
gelatine noccssary to produce suspension is very 
small, so httlo as 1 gm of gelatine per 100 gm of 
silver halulo being effective Discussion is still rife 
as to tho mechanism of tho silver halide gelatine 
system, one argument being that bodies in tho 
gelatine, having tho lminazolo and azme linkages, 
tond to form adsorbed layers of tho protective 
colloid on the silver halide surfaces It has not 
been found possible to remove tho gelatine entirely 
from tho latter by centrifuging and subsequent 
washing, and whether tho retention of the gelatine 
is mechanical or otherwise, it would probably not 
bo without offect upon tho resulting emulsion 
Tho silver halides are all light-sensitive and 
darken when exposed to light, free halogen and 
metallic silver boing amongst the reaction products 
when tho intensity is sufficiently high, but exceed¬ 
ingly low intensities suffice to produce a develop¬ 
able latent image when the emulsion is m a highly 
sensitive condition Very httlo is known about 
the changes winch occur in these ciroumstanoes 
It is at present generally held that the first action 
of light is tho splitting off of electrons from the 
bromine ions in the silver bromide, with the 
consequent discharge of silver ions forming atoms 
of free halogen and free silver, the emulsion 
possibly becoming developable by reason of tho 
altered position of the eleotno charges The photo- 
electno effect does not appear to play a part, but 
it has been found that the photo-oonduotanoe of 
silver bromide jn exceedingly thin layers in creases 
and decreases in a manner corresponding to its 
spectral sensitivity in energy terms, the photo¬ 
sensitive units probably being the bromide ions. 
Also, in the case of a photo-voltaio oell consisting of 
eleotrodes of silver bromide ooated on silver and 
in a bromide solution, the illumination of one 
pole sote up potential differences. In most of this 
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work the suggestions are purely theoretical, or 
have resulted from experiments on precipitated or 
deposited silver bromide per se, or of silver bromide 
crystals in an isolated condition Little of the 
work deals with the silver halide m its actual 
emulsion form Such evidence as can lie obtained 
depends almost entirely upon the action of a 
reducer in order to study the effect of light in 
producing the latent image, and wo have very little 
real knowledge of the state of affairs existing in 
the silver halide crystal in emulsion form either 
before or after exposure The com lusions reached 
at present are largely inferential and this remains 
one of the unsolved problems of photography 
Also, we have no exact knowledge as to the rela¬ 
tionship between light quanta and latent image 
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acts by deforming the ultimate structure of the 
silver bromide, thus affecting the silver and 
bromine ions, so that the photo-chomical decom¬ 
position might bo more localised with a more ready 
splitting off of the bromine electrons There is no 
doubt of the mam facts, but it seems probable 
that it is only a particular case, since other sub¬ 
stances not containing sulphur ran act similarly, 
though less effectively, in the case of the de¬ 
sensitised gelatinos 

A great deal has been done in the investiga¬ 
tion of tho phenomenon of development, and, 
m general, two views may ho said to hold 
tho field one is that tho rod u cod silver 
is dissolved in the develojier and re-deposited, 
tho other formulates the idea that the reducing 



One of the interesting diseovenos was the exist¬ 
ence of minute quantities of sulphur compounds of 
the tlnocarbamide type in gelatine When the 
gelatine was sufficiently purified to remove these, 
emulsions prepared with it. were of low sensitivitt, 
and tho restoration of the sulphur-containing com¬ 
pound, at almost any stage of the emulsion making 
process, restored the sensitivity In practice, the 
original sensitivity cannot be greatly exceeded by 
increasing additions of the sulphur compound 
beyond a certain point, since fog results There 
would appear to be an adsorption of the sulphur 
compound on to the silver halide, subsequent re¬ 
action yielding silver sulphido m the form of specks 
which are supposed to be tho sensitive nuclei 
Much work has been done upon this subject, 
and it has been supposed that the silver sulphide 


ions of tho developer are first adsorbed on to the 
silver, a re-arrangement afterwards ooourring 
which gives metalho silver and oxidised reduoer 
The function of gelatine as a protective agent in 
reduction is not completorsinco all emulsions show 
some reduction if tho reducer is allowed to act 
for a sufficiently long period 

The modo of expression of tho spoed of an 
emulsion is still a vexed question, since it is 
impossible that ono figure can express a variety 
of different properties in any one substance Speed 
may depend upon the portion of tho emulsion 
curve which is employed for tho particular purpose 
in hand (Fig 1, a and 6), and a knowledge of speed 
alone need by no means be the first consideration— 
gradation, resolving power, graimness and other 
properties may be of equal or greater importance 
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The older Hurter and Dnffield method of ex¬ 
pressing the speed depends upon the straight line 
portion of the characteristic curve, and this is a 
measure of the contrast (gamma) of the emulsion 
as well as of its speed, and is often inadequate 
More modem methods, including the German DIN 
(das ist normal) system, depend upon some function 
of the under-exposure curve and yield a spood 
number which is, perhaps, more in accord with the 
requirements of those who take instantaneous 
camera pictures There are many obstacles in the 
way of giving a brief statement as to the properties 
of any one photographic emulsion, the variation 
in the gradation and length of both the under¬ 
exposure and the straight line portion of the 
curve, the shape of the over-exposure curve and 
the exposure point at which it begins to function, 
the failure of the emulsion to obey the reciprocity 



law, may all enter into one or other of the uses 
to which the sensitive material is to be put. It is 
certainly important that some indication of the 
photographio quality of the material used should 
be given, but it is not possible to accomplish this 
satisfactorily until a muoh larger proportion of the 
camera-using pubhc is educated to a higher photo¬ 
graphio standard. 

Two important properties of emulsions are 
resolving power and graininess. The former is a 
very complex quality, depending upon a large 
number of factors It has been defined as the 
capacity of an emulsion to resolve a number of 
lines and spaces per millimetre, the lines and 
spaces being of equal dimensions. Some of the 
factors influencing it are the maximum contrast 
obtainable and the shape of the oharaoteristio 
curve, the amount of scatter due to the film, its 
graininess, its spectral sensitivity, the size of the 
image, etc - Other factors are shape, range of 
oontrast and spectral quality of the object, the 
amount of exposure, the treatment in processing, 


the aperture of the Ions and the spectral quality 
of the light used for taking the photograph. Some 
of these operate in antagonistic directions for 
example, resolving power decreases with grain 
size, but since emulsions of very small gram size 
are somewhat slow, their use is impracticable 
where high spood is required In the same way, 
small Ions apertures are not possiblo in the same 
circumstanoes 

It is nocossary, for many purposes, to enlarge 
tho photographic imago , for this reason, the 
cinematograph and the increasing use of the small 
precision camora have made tho question of 
graininess an important one, Graininoss might be 
defined as the distance at which the image of tho 
silver deposit no longer appears uniform at constant 
magnification, or the magnification at which the 
silver deposit no longer appears uniform viewed 
from a oonstant distance The question is a 
physiological ono and a standard is therefore 
difficult to set up Various methods, mostly visual, 
and chiefly comparative m character, aro used for 
dotermuung this property Grauuness depends 
mainly upon the emulsion itself, factors being the 
size of the original silver hahde crystals and tho 
extent to which clumping occurs, cither in the 
emulsion itself, or as a result of development 
Modom emulsion making has shown considerable 
advances in the direction of producing faster 
emulsions possessing a relatively fine gram, and 
it seems probable that these methods can be still 
further developed 

Optical sensitising is the term applied to tho 
alteration of the spectral sensitivity of an emulsion 
by the addition of a dyostuff which is adsorbed 
by the silver hahde and oonfers upon it an added 
sensitivity in the neighbourhood of the absorption 
of the dyestuff So far as experimental data are 
at present available, the dye can bo removed by 
the use of an inert solvent suitable for the particular 
dyestuff, with consequent loss of the added sensi¬ 
tivity The sensitising power varies with the 
chemioal composition of the dye, and tho addition 
of substituent groupings can have a large effect, 
or the substitution of one grouping for another 
(for example, the ohange from a dimethyl to a 
diethyl grouping) can oause marked deterioration 
or improvement. 

Ordinary emulsions are sensitive from about 
>2100 to about X5200, and optioal sensitising does 
not greatly affeot this inherent sensitivity The 
amount of dye needed for optimal sensitising can 
be extremely small, in the case of one dye, for 
example, it is of the order of 1 gm. molecule of 
the dyestuff to 357,000 gm. moleoules of silver 
bromide. In another oase, at the other end of the 
scale, it is as large as 1 gm molecule of the 
dyestuff to 6000 gm. moleoules of silver bromide. 
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The smaller grains of tho emulsion adsorb moro 
dyo than the larger, posaibly owing to their greater 
area per unit mass, and this accounts for the 
higher contrast obtained when exposure is mado 
to light of a longer wave-length than that to which 
the emulsion was originally sensitive, since the 
smaller grains give steeper gradation than the 
larger and become more highly sensitive m con¬ 
sequence of the increased dyo absorption 

Bancroft, Sheppard and many others have put 
forward a number of theories to account for the 
phenomenon of oolour sensitising, and wo have 
still almost everything to loam about its me¬ 
chanism, but a good deal of recent work is likoly 
to go far to clear up tho chemistry of the dyestuffs 
employed Wo can classify these into a number 
of chemical groups, and can generally say which 
particular compounds are likely to sensitise and 
which are not, from a consideration of their 
constitution ; wo can forecast with fair aocuracv 
the region over which they are going to sensitise 
the emulsion, and in somo cases foretell whether 
they will bo weak or powerful sensitisers In the 
older days, erythrosine was almost the only dyo 
used, and sensitised the omulsion up to about 
>5800, but with the advent of tho cyanine group 
of dyestuffs, great progress has boon mado and it 
is now possible to sensitise an emulsion, at will, 
to almost any part of the visible spoctrum This 
class may be thus represented . 


A x /B 

;> c=bch -<a 

• „/v 


I CH—CH*tCH-C^ 




| ^C=CH —CH=CH —CH=CH — CfJ 



= CH —CH=CH—CH = CH —| 


A and B represent several types of nuclei and 
the compound may be unsymmetneal when A and 
B arc different nuclei The number of CH groups 
is odd R may be methyl, ethyl, allyl, etc , and 
X may be chlonde, bromide, iodide, p-tolueno 
sulphonate, etc Substitution may also take place 
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m the chain, where one of the CH groups may be 
replaced by an alkyl, aryl, ethylene or phenylene 
group, or there may even be a halogen substituent 
in tho chain Generally speaking, as one increases 
the chain length, the dye beoomes more unstable 
and tho photographic products prepared with it 
more unstable As the length of the chain is 
increased, the dye absorption and sensitising 
powor travel towards tho red end of tho spootrum, 
each additional pair of CH groups moving the 
absorption by about 1100 A towards the red end 
of the spoctrum 

The case of tho three carbocyanmos with tho 
following formula is of interest 



CH-CH = CH 


CH-CH = CH 



The sensitising cham is from the mtrogon in one 
nucleus to the nitrogen in the second nucleus 
Hence, the three isomers, the 2 2', the 2 4' and 
tho 4 : 4' compounds, sensitise progressively farther 
into the red 

Many photographio research laboratories are 
actively at work on the production of new sensi¬ 
tising dyestuffs, since the use of oolour sensitive 
emulsions is varied and important Competition 
in the photographio industry is very keen and 
considerable progress has been mado m recent 
years, but in many branches empiricism is still 
much m advanoe of proven theory 
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Electrical Developments in the Soviet Union 


r |~'HE growth in the use of oloctrioal energy in 
A the Soviet Union in connexion with the 
Government’s industrial development schemes 
were outhnod m a paper read to the Institution of 
Electrical Engineers by Mr Allan Monkhouse on 
January 10 He gave interesting details also of 
the development m the use of peat fuel m largo 
power stations. The first State-planning organisa¬ 
tion sot up by the Government was the State 
commission for tho electrification of Russia 
appointed in 1921 In forming this commission, 
Lenin emphasised the necessity of providing an 
abundant supply of cheap electrical power as a 
basis on which industry could develop From 1923 
onwards tho construction of fifty-six largo power 
stations and the ereotion of 8,000 miles of high- 
tension overhead wires with all their distributing 
substations has been a most spectacular develop¬ 
ment Tho rapid growth m the use of eleotnoal 
power during the last ten years is shown by 
the inorease m the monthly winter output, from 
760 million units to 11,000 million units 

The industrial districts of the north, which com¬ 
prise Leningrad, Moscow, the ootton manufactunng 
district centred at Ivanovo Vosnesensk and the 
Gorki (Nijni Novgorod) district, where many large 
engineering works are being constructed, are far 
removed from the bituminous and anthracite ooal- 
fields of the Ukraine or the oilfields situated on the 
shores of the Caspian Sea For eoonomio and 
strategic reasons, it was considered necessary to 
make the northern industrial areas independent 
of these fuel supplies. Special attention was there¬ 
fore concentrated on the development of stations 
burning peat and brown coal. 

A survey of the peat areas of the U 8.8 R 
indicates that approximately 42 per cent of the 
world’s peat resouroes are located in that country. 
It is calculated that 30,460 million tons of fuel 
are available south of lat. 60° N North of this 
lme, the vast peat resouroes of the tundra have 
as yet only been partially surveyed. Using a 
special form of shaft-ohain grate, it was found 
that tho effioienoy obtained was quite satisfactory 
The Balakna power station in the Nijni Novgorod 
district is the largest peat-burning power station 
in the world. Its present capacity of 168,000 kw. 
is being increased to 204,000 kw. Of the eighty-one 
offioial stations, approximately 30 per oont 
operate on peat fuel. A special process of peat- 
winning known as the hydro-peat prooess has 
been developed. The peat is dislodged from the bog 
with a high-pressure sluioing apparatus, and the 
mixture of peat and water is then pumped into 
specially prepared drying fields. After a few days’ 


drying, a special form of tractor with cutter wheels 
is dnvon ovor tho field and leaves tho peat in 
such a form that it can be raked up easily and 
finally air-dried Tho shortcomings found initially 
in using peat in a power station have been in 
large measure overcome, mainly by experimental 
research 

In tho Ukraine and the mining districts of the 
Don basin, much work has boon dono in utilising 
the anthracite-waste spoil-banks, which have 
accumulated ovor a period of many years, but the 
efficiencies obtained have been rather disappointing 

Large areas of the cities of Mosonw and Lenin¬ 
grad are already hoated with hot water circulated 
from the central power stations On tho outskirts 
of these cities, large now so-called thormal-eloctnc 
stations are being built for heating the new 
residential districts In Moeoow the hot water 
leaves the water-heating plant in the central power 
station at a temperature, varying according to 
conditions, of between 86° and 120° C , and after 
making a circuit of some two miles, it returns at 
a temperature of 30°-36° C The pipes are laid in 
special oonduits m tho street and are covered with 
thermal insulation Many of the large new in¬ 
dustrial towns are being built with tho idea of 
all their buildings being heated from central 
thermal-electric power stations. 

With the exception of the Ural Mountains and 
tho Caucasus, both of which are far removed from 
the central industrial areas, there is not enough 
mountainous country to make high-head hydro- 
eloctno power stations possible But the Soviet 
Government has decided to build a senes of large 
low-hoad hydro-electric stations on the great rivers 
of European Russia The dam built on the Dnieper 
and those being built on tho Volga and the Svir 
have a twofold object in view, namely, providing 
cheap electno power and making the rivers 
navigable for large vessels Of tho low-hoad 
stations, that on the Dnieper is the most important 
The pressure of transmission is 161 kilovolts, and 
tho station supplies tho works of the Dnieper Com¬ 
bine and the central Ukrainian network 

A most important undertaking in Central Asia 
is the Chirchiok fertiliser works, designed to pro¬ 
duce large quantities of nitrate fertiliser for the 
cotton fields of Central Asia. The first station has 
been begun and the turbines will work with a 
head of 66 metres. The scheme providos for 
irrigating 1,260,000 acres of ootton growing land. 
It is interesting to notioe that the Soviet authorities 
have called in Italian consulting engineers to lay 
out the hydro-eleotrio part of this great soheme. 

Some progress has been made in standardising 
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methods The line linking the now Svir hydro¬ 
electric station with Leningrad uses the very high 
voltage of 220 kilovolts The Soviet intends to 
electrify about 2,300 mdos of railway before 1937 
The pressure of 1,500 volt diroot current is gener¬ 
ally used for suburban electrification, but the 
voltage for the long distance main lines has not 
yet lieen fixed 

Mr Monkhouse laid stress on the extreme 
importance the Soviet authorities attach to research 
and experimental work Academic and funda¬ 
mental research work is rereiving the closest 
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attention, and very large electrical research lab¬ 
oratories have been developed All the various 
works and factories connected with the Electro- 
teohmcal Trust send their moro complicated 
problems to the Central Institute in Mosoow The 
laboratories employ 1,700 workers, about 800 of 
whom are men with university training The 
departmental chiefs are, almost without ex¬ 
ception, men who occupy professorial chairs in the 
universities There is little doubt that, in electrical 
development, more has been achieved than in many 
other branches of the country’s economic life 


News and Views 


"Letters to the Editor” 

On two occasions last year, issues of Nature were 
publishes! in winch "Letters to the Editor” occupied 
considerably moro than the usual proportion of the 
journal This week wo are printing a Supploment 
of sixteen pages, tiftoon of which are occupied by 
correspondence—and there are still many letters m 
typo awaiting publication The number of letters we 
rocoivo for this part of the journal rollocts fairly 
accurately, we believe, contemporary progress of 
research in all departments of soience Last year 
we printod no loss than C97 columns of corre¬ 
spondence, the groat majority of which announced 
new linos of work or made significant contributions 
to older established knowledge The addresses at 
tho ends of the lotters in this wook’s Supplement 
alone indicato tho world-wide distribution of our 
correspondents Tho spate of letters brings its own 
difficulties, and we are frequently obliged to ask 
correspondents to roduco the length of communica¬ 
tions, but nevertheless wo aro gratified to find our 
columns so much in demand. It reaffirms the old 
saying that science over ridos all national barriers 
Recently, a short section has boon introduced at tho 
end of “Letters to the Editor”, in which briof mention 
is made of points brought out m some of the longer 
letters in the preceding pages. Correspondents will 
realise the difficulties involved m obtaining suitable 
notes, and they are invited to submit paragraphs 
about fifty words m longth which they regard as 
summarising the main conclusions of their com¬ 
munications, for possible use m this section of the 
journal when their letters appoar 

Royal Astronomical Society's Medal Awards 

Tuk Gold Modal of the Royal Astronomical Society 
has been awarded to Prof E A Milne, Rouse Ball 
professor of mathematics, University of Oxford, for 
his work on radiative equilibrium and theory of stellar 
atmospheres A Jackson Gwilt (bronze) Medal has 
been awarded to Mr Walter Frederick Gale, of 
Waverley, NSW, for his discoveries of comets and 
his work for astronomy in New South Wales Prof 
Milne has occupied his presont chair since 1929, 
havmg then moved to Oxford from Manchester, 
where he had been professor of applied mathematics 


Before going to Manchester, however, he was uni¬ 
versity lecturer in astrophysics at Cambridge and 
assistant director of the Solar Physios Observatory 
His contributions to mathematical physics and 
astrophysics are of particular value on account of tho 
close contacts they represent between observational 
work and theoretical conceptions His essay as 
Smith’s prizeman at Cambridge in 1922 embodied 
a treatment of radiative equilibrium which has 
proved tho starting point for the greater part of the 
more recent work on stellar atmospheres In his 
Bakerian lecture of the Royal Socioty in 1929, on 
the opacity of stellar atmospheres, Prof Milne further 
developed a method of determining stellar tempera¬ 
tures and pressures, depending largely on the study of 
the contours of spectrum lines, that is, on the deter¬ 
mination of their mtensities at different distances 
from the centre of the lines Of a different character 
is the model of tho universe conceived by Prof 
Milne and developed in a lecture entitled “World- 
Gravitation by Kinematic Methods” delivered before 
the London Mathematical Society in May last The 
striking simplicity of the method used in the con¬ 
struction of this statistical model, and the far- 
reaching character of its interpretations, open up a 
new vista of possibilities for oosmio research 

Mr Gala, the Jackson Gwilt medallist of the 
Royal Astronomical Society, belongs to tho enthu¬ 
siastic band of non-professional, or amateur, 
astronomers who have contributed so much to 
observational astronomy He is the discoverer of 
throe comets —in 1894, ,1912 and 1927—and has 
given olose attention to the planet Mars, especially 
during the southern oppositions of 1892, 1894 and 
1907. As first secretary, and afterwards president, 
of the New South Wales branch of the British 
Astronomical Association, Mr Gale has done muoh 
to encourage the practical study of the heavens m 
Now South Wales, as well as to promote interest in 
astronomy among the general public 

Geological Society’s Awards 

The Geological Society of London has this year 
made tho following awards : Wollaston M[edal to 
(Continued on p 111) 
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The Editor does not hold himself responsible for opinions expressed by his correspondents 
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a-(i Intramolecular Transformation of Myosin 


Shortly after the discovery and investigation by 
the raothods of X ray analysis 1 of the long range 

< lustu, intramolecular transformation which takes 
place when the fibre substance (keratin) of hair is 
stretched, the possibility emerged thut the elastic 
mechanism of musclo is similar at least in principle 
to that of hair* There is a remarkable likeness 
between the X ray photograph of washed and dried 
muscle and that of unstrctchod hair (« keratin), and 
there aro, moroovor, certain striking analogies 
between their respectiv c> elastic properties Recently, 
the X ray and elastic coinjiarisou between muscle 
and hair has been set out in detail', and onto more 
the suggestion was made that the normal molecular 

< onhguration of the muscle protein myosin—first 
shown by Boehm and Weber 4 to give, when oriented, 
an X-ray photograph resembling* that ol muscle 
itself—is that of a folded polypeptide chain system 
like that of a keratin, which it should be possible, by 
extension under appropriate conditions, to transform 
into a fully-extended system like that of fl-keratm 
(stretched hair). The present writers tried to bring 
about this transformation two years ago by oxpcri 
ments on the surtomis muscle of tho frog, but without 


Wo have succeeded now in demonstrating the 
predicted intramolecular transformation by working 
with the isolated muscle protein instead of with the 
actual muscle Wo have found air-dried myosin 
films to have the following properties • (1) os in 
gelatin films, the molecular chains ho roughly parallel 
to the surface ; (2) on moistening with water and 
stretching, these chains are first pulled into approxi¬ 
mate parallelism with tho direction of stretching and 
give rise to an X-ray photograph resembling that of 
muscle or a keratin , (3) on further stretching, a now 
photograph appears which closely resembles that of 
[3-keratm , (4) on exposing the stretched film for o 
few seconds to steam, the (3 photograph is ‘set’ and 
intensified at the expense of the a-, exactly as in the 
case of stretched hair , (5) myosin films can generally 
be stretched in cold water to about three times their 
original length and, like keratin fibres, show well 
marked long-range reversible elasticity, the [3-photo¬ 
graph disappearing again on contraction provided 
the film has not been kept stretched in the dry state , 
(6) when myosin films are mode by squeezing 
the re-moistened protein between glass plates, the 


i Weber cUim tbit the t 


photographs ue avaOi 
tint the photograph of 


lore perfect 


(3-photograph is again observed, but this tune with 
the ‘side-chain spat mg’ normal anil the ‘backbone 
spacing’ parallel to the flat, surfaie, just os whon 
keratin is squeezed laterally m tho presence of 
Ht<*am* , (7) unstretched myosin film, when exposed 
for a few minutes to steam, contracts spontaneously 
by about 20 per cent (artificial muscle I), exactly as 
does keratin that has been brought into the labile 
state by the a< turn of X rays on the a-form or by the 
limited action of steam on the (3-fonn*. 

In brief, myosin films are amazingly similar to the 
labile, or super-contracting, form of keratin which is 
produced by tho breakdown or modification of certain 
cross-linkages , and in this comparison the normal 
contraction of muscle corresponds to the super- 
oontroction of hair*. Only very imperfect thoimcal 
analysos of myosin and muscle aro available—anil 
horo tho physicist is in very urgent nood of help—-but, 
if we except cystine, the general distribution of 
amino-acid typos appears to he similar to what has 
been found for keratin Does this mean that the 
method of formation of hair is fundamentally similar 
to that of muscle, except that tho elastic system of 
hair is more or less stabilised and do-sensitised by the 
incorporation of relatively large amounts of cystine T 
In other words, are we to conclude that the hair 
protein is roughly speaking no other than 'vulcanised' 
muscle protein ? 

The investigation is being continued in order to 
try to find out tho exact relations between the X ray 
photographs and elastio propel ties of muscle, myosin, 
and keratin We wish to expross our indebtedness to 
tho Rockefeller Foundation for financing the research, 
to the superintendent of the Cambridge Low Tem 
perature Research Station for his kind co-operation, 
and to Dr K C Smith of that laboratory for the 
invaluable supplies of fresh myosin which have so 
far formed our exclusive experimental material 7 
W T Astbury 
Sylvia Dickinson 

Textile Physics Laboratory, 

University of Leeds 
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Natural and Artificial Radioactivity of Potassium 

The question of the origin of tho radioactivity of 
potassium has boon much discussed in recent years* 
The possibility, however, of producing new radio¬ 
active isotopes artificially has opened up a new line 
of attack on this problem Quito recently Amaldi, 
D’Agostino, Fermi, Ponti-eorvo, Rusetti and Sogre* 
have found that, by lionibardment of ]>otassiuni with 
noutrons, a new radioactive isotope of potassium is 
produced having a period of 16 hours Potassium 
having two stable isotojies, 39 and 41. it is not 
possible to draw conclusions from these experiments 
on tho mass of the now isotope 'The problem can 
be sottlod, howovi r, from the fact that the now isotope 
of potassium can also bo produced by bombarding 
soandium with neutrons By experiments in this 
laboratory in which 1 have boon kindly assisted by 
Hr Hoffer Jonson, wo find that scandium can bo 
converted into a radioactive isotojMi of potassium 
As scandium has only one isotope (45) this conversion 
must take place according to the equation 
tl Sc 4t 1 0 n* —► „K 4 * + ,a 4 . 

As tho potassium obtauicd by us has the same period as 
that found by tho Italian workers, wo have to conclude 
that in their experiments it was K 4 * which captured a 
neutron and was converted into K 41 In our experi¬ 
ments wo bombarded scandium oxide with noutrons 
produced by a mixture of beryllium anil radium 
emanation, thus applying Fermi’s beautiful method 
The scandium oxide was dissolved in liydrochlorio 
acid and, after tho addition of 0 15 gm of sodium 
ohlondc and the sumo amount of calcium chloride, 
precipitated with ammonia Tho calcium present in 
tho filtrate was removed as oxalate and found to bo 
inactive Tho remaining sodium chloride, however, 
was found to be ai five and to contain the potassium 
isotopes looked for This decayed with a ported of 
about 16 hours, emitting very hard (3 rays of approxi¬ 
mately 1 2 million o v 

From my comparison of the radioactivity and tho 
atomic weight ol jiotassium fractions obtained by 
distillation processes (partial separation of isotopos), 
it follows that the mass of the isotope to which the 
natural radioactivity of potassium is duo can only 
be 40, 41 or 42 The first mentioned figure is obtained 
it wo accept Baxter’s analysis of tho fractions, while 
that of HSnigsotimid is only compatible with 41 
and 42 Knowing now that the isotope 42 lias a 
short life (10 hours) w i> aro restricted to the alternative 
40 or 41 

From measurements with the mass-spectrograph, 
wo know that K 41 is present in potassium in the extent 
of 7 per cent From this figure said tho number of 
^-particles emitted per second by 1 gm of potassium, 
it follows that, if tho natural radioactivity of 
potassium is duo to K 41 , it has a period of 10’* years 
Tho hypothetical isotope K*° should hove a much 
shorter life as this isotojio has not been revealed by 
measurements by the moss spectrograph From this 
fact the uppor limit of its period can bo stated to bo 
5 x 10** years A lower limit, 10* years, is given by 
the calcium content, potassium content and geological 
ago of old minerals Presumably when potassium is 
bombardod by neutrons, K" ruptures noutrons as 
well, but since the resulting K. 40 has a long life, its 
formation cannot bo established through measure¬ 
ments of induced activity 

The great difficulty for the theory of (3-ray emission, 
arising from tho fact that potassium, m spite of its 
very long life, omits fairly hard (3-rays of a mean 


energy of about 5 x 10* e v , has been discussed 
repeatedly The discrepancies between theory and 
experunent would bo somewhat lessened if it could 
bo shown that the natural radioactivity of potassium 
is duo to K* # , but this difficulty would still remain 
It is of interest to note in this connexion that the 
artificially produced isotope of potassium 42, though 
having a similar period to thorium B, emits (3 rays of 
more than ton times greater mean energy than the 
latter Also, the nuclous of this potassium metope is 
thus omitting much harder rays than members of the 
radioactive disintegration senes of similar period 
(> Uevesy 

Institute for Theoretical Physics, 

Cojienliagon Dec 23 
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Absorption of Cosmic Particles in Copper and Lead 

By tho method of the coincidences between three 
Geiger-Muller counters of 2 5 cm diameter and 25 cm 
effoctivo length, disposed os in Fig 1, I have carried 
out comparative measure¬ 
ments of absorption of the 
hard component of cosmic 
particles in copper (atom¬ 
ic weight (A) = 63 57 , 
atomio number (Z) = 29) 
and in lead (A = 207-20 , 

Z «= 82) Lead scrocns 
(altogether 9 cm ) worn or 
ranged permanently be | 

tweon tho counters, morder I 

to excludo softer particles 

The absorbing screens, ^ 

made of bars of surface 1 

area 2 5 cm x 30 cm , woro I 

interposed between the I 

first and sooond counter, i 

they had the same mass i 

per cm * of 675 gm /cm.*, 
the bars of lead were ar¬ 
ranged m such a way as 
to occupy altogether the 
same height as tho copper 

Tho triple coincidences 
woto recorded by an auto¬ 
matic device 1 , tho resolv¬ 
ing power of which, deter¬ 
mined according to the 
double ohancn-coinoi- 
denees, was 6 x 10- 4 sec 
with this resolving power the expected number of 
triple ohance-comcidences is 0 08 an hour. 

Tho results given in Table 1 were obtained by 
alternating regularly the measurements taken without 
absorbing screen between the counters with those 
taken with the screens of copper and lead. 

In the course of these measurements, the triple 
coincidences with the middle oounter displaced 
laterally 3 2 cm wero also recorded in order to test 
the reliability of tho method Table II shows that 
not more than about a tenth of coincidences observed 
in the preceding case can bo attributed to primary 
particles scattered by the screens or to secondary 
ones generated near the counters. 

From the results reported in Table I there does 
not appear to be any difference, within the limit 
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of experimental errors, between the absorption of 
oosmio particles filtered through 9 om of lead, m 
oopper and lead, the mass per cm.* of the screens 
bemg equal. This absorption in 575 gm /cm * is 
(37 6 ± 3 2) per oent. 

Tablb I Counters in line 



zweiter Art”, as thoy were termed by A. Corlin). 
These are clearly perceivable when, for example, 
hourly observations of the oownio ray intensity (or 
even the daily mean values) are reduced to standard 
pressure. At the Hafelekar Observatory in the 
Tyrolean Alps (2,300 m.) the daily average intensities 
may differ by so much as 0 10 J , that is, by 4 per 
cent (total ionisation with complete lead screen 
10 cm. thick on all sidos of the apparatus amoimtmg 
to about 2-80 J ) With apparatus unscreened from 



If the absorption were proportional to the number 
of electrons per om \ the values of the absorption 
for the two screens of equal mass per cm * should 
be in the ratio of (Z/A)caJ(Z/A)vb = 0 87 j that 
is, a difference of 13 per cont would bo expected 
The measurements reported (as, indeed, others 
carried out on the absorption of particles of lower 
range*) do not reveal such difference it appears 
therefore that the absorption may bo rather connected 
with the mass per cm * than with the numbor of 
electrons per cm ' • howevor, the statistical error of 
measurements, whioh amount to 8 83 per cent in 
comparison between the absorption of coppor and 
lead, does not make this quite certain 


TABLK II Middle counter dlupUced 



What is oertain, howevor, is that there does not 
exist for the absorption of the oosmio particles any 
marked dependence on the atomic number of the 
absorbing screen of the kind of that which has been 
found’ for the absorption of the shower-producing 


above, 
The i 
suggest 


ivon larger variations may occur 
i-callod latitude effor t of the cosmic radiation 
a possible explanation of these irregular 
ns of the seoond kind’ , for W. Messer - 


sohmidt* has found that those irregular variations, 
as observed in a three-month series by the Hoffmann 
standard apparatus in Hallo (Germany), were related 
to simultaneous variations of the horizontal intensity 
of the terrestrial magnetio field , a decrease of the 
latter seemed to cause an moreaso of tho daily average 


cosmic ray ionisation, and vice versa 

We thought it worth while to mvestigato whether a 
similar relationship holds also in our observations at 
the Hafelekar In order to eliminate the influence of 


tho regular daily variations, we calculated the average 
ensmio ray intensity for eaoh day of the year 1933 
on which at least eighteen hourly observations were 
registered Our observations were carried out partly 
with a load soreon of 10 cm thickness on all sides of 
the apparatus, and partly with tho screen underneath 
and on tho sides but not on top The former wore 
made as a rule from tho 1st to the 10th and from 
tho 21st to the end of each month, the latter trom 
tho llth to the 20th, aocordmg to an agreement 
with several colleagues abroad who were taking 
sundar observations of the cosmic ray intensity in 
different places, ranging from lat. 08° N to lat. 


35° S. 

Tho mean horizontal intensity H of terrestrial 
magnetism was calculated for each day from registra¬ 
tions of the Torrostrial Magnetio Station, Vienna- 


Auhof, by the formula 


II «. ^ (A. + 2A, + Zh, -f 2h. + ... + h„). 


where h„ K ©t« » denote the observed magnetio 
intensities at 0*», 2»», 4&, etc These data were kindly 
placed at our disposal by Prof Wilhelm Schmidt, 
director of the Meteorologische Zentralanstalt, 


radiation 

I bog to express my thanks to Prof. B. Rossi, 
who advised me to make this research. 

Giulia Alocoo. 

Physioal Institute, 

University, Padua. 

Deo. 1. 


Diagrams wore then drawn for eaoh 10-day and 
20-day interval, showing tho variations of tho oosmic 
ray intensity (o) with complete screening (10 cm 
lead on all sides), and (6) with no lead on top of 
the apparatus, with the variations of the average 
horizontal magnetio force from day to day The 
latter varied between 20,470 Y and 20,630 Y> while 


• B KomI, Rictna Scientific*, 


■ O Alocoo, Ricerca 
• B Rossi. NATOS*, 1 


V, 8, 681 . 1934 
, V, *, 9i, 193' 

ml 


the maximum of the cosmic ray fluctuation in oaso 
(a) amounted to about ± 0-05 J. (average 2-80 J.). 
in case (6) to ± (MXJ J. (average 4-0 J.), in the 


Terrestrial Magnetism and Cosmic Rays 
It has been shown by several observers within the 
last few years that the ionisation caused by oosmio 
radiation, when reduced to the same barometrio 
pressure, is not constant In addition to a very 
small regular diurnal variation, the existence of 
which has been proved by continuous registration 
over a period of three years at 2,300 metres above 
sea-level 1 , muoh larger and irregular variation* have 
been found by different observers (“Sohwankungen 


course of one year. 

From the diagrams we were unoblo to obtain 
unambiguous evidenoe of any connexion between 
the variations of the horizontal component of the 
earth’s magnetic field and of the cosmic ray intensity. 
There were even periods of several days in which 
an increase of the horizontal magnetio intensity was 
accompanied by an increase of the ionisation of the 
oosmio rays. 

We therefore thought it best to calculate the 
correlation coefficients (r) between the daily mean* 
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of the cosmic ray ionisation and the horizontal 
magnetic intensity This was done using Oharlier’s 
method* Taking all observations of the ) ear 1933 
(eleven months, sini n in April no observations were 
taken) we obtained the following values 

Case (u) (10 cm load screen ) (January 

on all sides) r — O 12 I to 

Case (b) (no lead screen on f Dccembor 

top of apparatus) r = — 0 28 ) 1933) 

The negative values of r indicate that, on the whole, 
an anti-parallelism between the two magnitudes does 
exist, in concordance to W Messerschmidt’s results. 
The numerical values of r are veiy low, therefore 
we must conclude that the relationship is rather slight 
It is remarkable, however, that d we exclude the 
first three months of 1933, in whii h several slight 
alterations of our Steinke apparatus hail to be made, 
we obtain a much bettor correlation 


Case (a) (10 cm lend on all 

Case ( b ) (no load screen on 

top of apparatus) r — 


(Alav 

December 

1933) 


The correlation in case (b) is vci\ good, thus indicating 
that the soft components of the cosmic radiation 
entering the apparatus when it ib not screened from 
above are more influenced by variations of the hori¬ 
zontal intensity, and this is what is to be expected 
We conclude that our observations indicate that 
the so-called ‘variations ot tho second kind’ of the 
cosmic radiation are partly due to variations in tho 
opposite sense of the horizontal component of the 
earth’s magnotio field 

\ if'TOR F Hess 
Wolfram Illini. 
Institut fur Strahlenforsehung, 

UmverHitat, Innsbruck 
Jan 1 


‘ V F Hcsk, 11 Th llrailadcl anil H 
IFim Wien, 141, 313-,138 , 1934 
■ W Mown* limldt, Z Pkvt , 88, 3J 

•C V h Ohm-Iter, “VorteHiinRen UI»pl -»— 

mitlachen Stattatlk”, VerlaR Sclentln, Lund, 1920, chup 


lirr Acad 



Radioactivity of Potassium 

Fermi failed to detect induced (i-radioactiv itj with 
calcium bombarded by neutrons, and this fact has 
been attributed' to tho existence of a closed neutron 
shell m the calcium nucleus. We suggest alternatively 
that the failure to detect radioactivity may constitute 
a proof that the source of the natural radioactivity 
of potassium is the isotope ,,K*° of such small 
abundance that it cannot be detected by means of tho 
mass -spectrograph 

Aston’s work indicates that „Ca 4# is by far the 
most abundant calcium isotope, tho ratio of l# Ca‘* 
to ,#Ca“ being 70 to 1, the other isotopes of mass 
number 42 and 43 being present in very small 
amounts. Thus by far the greater number of neutrons 
will interact with „Ca 4 * and it seems reasonable, 
therefore, to suggest that any radioactivity induced 
in isotopes other than lt Ca 4 * will be too slight to be 
dsteotable. In addition, Fermi has definitely detected 
proton emission following neutron capture with 
„Mg* 4 , „A1”, 14 Si*», ..P* 1 , lt S**, i4 Cr‘* and 14 Zn 44 , 
and of these seven isotopes five have even atomic 
number It therefore appears likely that the follow¬ 


ing reaction occurs when calcium is bombarded with 
neutrons 

, 0 C’a 4 * + n- „K 40 + p t . 

As a result of such an action, only a very small 
number of radioactive potassium nuclei could be 
produced, and assuming ,,K 4 “ is the source of the 
natural radioactivity of potassium, the long life of 
this isotope explains why no disintegrating electrons 
were observed 

F H Newman . 

H J Walkk 

Washington Singer Laboratories, 

University College, Kxcter 
Doc. 12 

■ Wenll Ych, C R , 109, 1209, 1934 


Radioactivity Induced by Neutrons 

Amaloi, d’Agostino and Sogre 1 report that, using 
neutrons from a radon - alpha particle - beryllium 
source, they have induced an activity in indium of 
a very short half-life period (13 sec ) and also one 
of half-life period of about one hour (64 min ) 

Our own unpublished observations on indium show 
the one hour period and a longer period of several 
hours (estimated at 3J h ). If indium is irradiated 
in air these two periods show strong initial intensities 
of the same order of magnitude, but if it is irradiated 
m water, tho one hour period is so strongly reinforced 
that it overshadows the long period and may thereby 
prevent its detection Thus three periods appear to 
exist for indium, and tho two shorter ones of these are 
reported* to bo strongly water sensitive 

Indium has two known isotopes* (mass numbers 
113 and 116, the ratio of their abundance being less 
than one to ten). It has on odd atomic number 
and since, apart from the isolated case of hydrogen, 
there is no prccodont for Buch an element having 
more than two isotopes, we tentatively assume that 
no further stable indium isotopo is mvolvod. Accord¬ 
ingly we conclude that one of the two indium isotopes 
is activated with more than one period 

Tho question arises whether the observed periods 
can be interpreted on the basis of the primary 
processes which have so far been recognised in tho 
Fermi effect. These recognised processes are (a) 
capture of the neutron by the nuoleus (all cases so 
far investigated were reported to be water-sensitive) , 
(6) ejection of a heavy positively charged particle—a 
proton or an alpha particle—from the nucleus (all 
cases so far investigated were reported not to be 
water-sensitive) Some isotopes of lighter elements 
are known to be activated with two or throe periods, 
the ejection of a proton or an alpha particle being 
quite a common process for elements lighter than 
zinc (atomic number 30) No such processes have 
so far been observed for elements heavier than zinc. 

In the circumstances the Fermi effect of indium 
(atomic number 49) seems to deserve further in¬ 
vestigation, for which adequate instruments of 
observation are not at present at our disposal. 

Leo Szilard. 

T. A. Chalmers 

Physics Department, Medical College, 

St. Bartholomew’s Hospital, E C.l 
Dec 18 

1 Amaldl, d'Agoetlno, Segri, Rietrca Scientific*, V, 8, No 9-10 
November 1934. 

• AiMkU d-Afortlno Fennl, Fonteoorvo, ttMCtil, Begrt, JHevrra 

V' * No 11-12, December 1934. 

• Wehrtl, Bthxtica Pkytica Acta, 7, 8, 811; 1084. 
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Induced Radioactivity produced by Neutrons 
liberated from Heavy Water by Radium 
Gamma-Rays 

Working in this laboratory, Szilard and Chalmers 1 
hav e shown that neutrons aro liberated from beryllium 
irradiated by radium gamma-rays, and that they aro 
capable of mduorng radioactivity in a number of 
elements Previously, Chadwick and Goldhaber* had 
reported that, using an ionisation method, they had 
obsorvod the liberation of protons from heavy 
hydrogen which was irradiated by gamma rayH from 
thorium C 

In tho light of these observations, and having 
regard to possiblo biological applications of heavy 
water, it is of interest to determine whether the 
neutrons prosumod to be libeiated by tho gamma-ray 
disintegration of heavy hydrogen i an activate other 
elements 

Wo have succeeded in observing the radioact ivation 
of iodine and bromine which had boon bombarded by 
the neutrons liberated from heavy water irradiated by 
radium gamma-ruys In one series of experiments wo 
used 10 c e of heavy water of 30 per cent concentra¬ 
tion, and urradiatod it with gamma-rays from 150 
mgm of radium filtered by 1 mm of platmum The 
hoavy water almost completely fillod tho space be¬ 
tween the double walls of a glass container similar in 
construction to a diminutive cylindrical Dewar vobsol 
The radium occupied tho central cavity of the con¬ 
tainer, which was immersed in 400 c c of ethyl iodide 

After irradiation, tho radio-iodine was precipitated 
and removed from tho ethyl iodide by the method of 
isotopic separation described bySzilard and Chalmers*, 
and its activity raeasurod on a Geigcr-Mullor p- 
ray counter. Using the quantities abovo mentioned, 
the counter recorded an average of 110 impulses in 
5 minutes, whoreas tho control experiments carried 
out with 10 oo of ordinary water oontained in a 
duplicate vessel gave 55 impulses against a normal 
‘background’ of 30-36 impulses m 5 minutes. We 
attribute the difference in count between tho normal 
‘background’ and the control experiments with 
ordinary water to prunary noutrons emitted by the 
source 

A similar senes of experiments, in which 300 o.c. of 
bromoform was substituted for tho ethyl iodide, gavo 
strictly comparable results with radio-bromine to 
thoso obtuined with radio-iodine. Wo conclude that 
neutrons omitted from heavy water irradiated by 
radium gamma-rays aro capable of inducing radio¬ 
activity in iodine 

T E. Banks 
T A. Chai-mbrs 
F. L Hopwood 

Physios Department, Medical College, 

St Bartholomew’s Hospital, 

EC 1 
Jan. 10 

1 Natobi, 1*4, 404, Sept 29, 1034 

* Natch*, 1*4, 237, Ang 18, 1934 

* NATUM, 1*4, 482, Sept. 22, 1084 


Spectrum of Ordinary Hydrogen (H,) 

I have recently found several systems of bands 
in which the electronic transitions aro from new 
upper states of H, down to the singlet state 
generally denoted by X X These band systems are 
of importance and interest for a variety of 
reasons. 


I gather that there is no general agreement as to 
what the electronic configuration of the final state 'X 
is. but 1 have put forward what I believe strong 
reasons for thinking it to be the 1 aa2sa'Hg state 
which otherwise would, quite unaccountably, be 
missing Hitherto, our knowledge of 'X, derived 
from the analysis of the '.V — 2p l £ system, has been 
very meagre except at tho vibrational levels v = 1 
and 2 These levels have a very irregular rotational 
structure and so also hail tho v = 3 level according 
to tho old analysis. 

This has generally been supposes! to bo duo to 
uncoupling, which is nnpoBsiblo if tho state is 
lso2sa'2, or to some other typo of perturbation I 
have recently repented tho former analysis of the 
*A — 2system and have found an error at the 
v' -* 3 level and some new lines These changes inako 
the rotational structure of tho v' - 3 level quite 
regular as H, levels go As a result of tho analysis 
of the new systems ending on ‘A", I have found what 
I bohovo to be tho v = 0 level of this state It has 
a quite regular rotational structure and is about what 
ono would expect a priori for l«o2«a I 2, so that the 
most sonous objection to the ldontihi atum of ’A with 
1 /»<j2ot'E has now disappeared Tho cause of the 
rotational irregularity at the v — 2 and 3 levels is 
still a mystery Tho difficulty about attributing 
it to a perturbation is that there is no known state, 
and so far as can be foreseen no jxiHsiblo state, 
which could bo m tho position and have the other 
properties theoretically necessary to cause a perturb¬ 
ation 

The strength of the new systems, which are weak, 
lies mainly along the diagonal axis in each case So 
far, three systems seem to have emerged definitely', 
hut there are indications of the existence of others. 
The ujiper states of tho three I call provisionally 
l D, l Ii and l U Tho analysis of these has gone far 
onough to enable some definite, though preliminary, 
statements to bo made about them 

Tho system l D - ‘A lies in the mfra-red around 
3000 A I believe that tho upper state '/> is the same 
as tho D state of Hopfield, to wlueli ho found Btrong 
transitions up from tho ground state in the absorption 
spoctrum of H, At least if my .nterprotation 1 of 
Hophold’s data he accepted, they ho close together 
and have similar properties An analysis of tho v — 2 
and 3 levels of l D (I have not yet found the v =» 0 
level and the v — 1 lovel is not very secure) gives the 
following approximate electronic constants v* 
(depth from the ground lovel of the molecular ion) 
11267 wave numbers, Rydberg denominator 3-12, 
fundamental frequoney (w„) 2300 wave numbers. 
The corresponding quantities for Hopfiold’s D state 
which I derived from his absorption data are: 
v, 11560, ltd 3-08, w 0 2257, 59 5 Those data 

also involve an extrapolation from higher but 
different vibrational levels down to the v — 0 level, 
so that exact agreement is not to be expected. I 
think that x l) is Isa3p7t i n«, but tho possibility 
that it might be is not yet ub«olutely 

excluded. 

Tho system X R -* *A lies around X5900 A. Tho v„ of 
'R is about 0400 giving u denominator of 4-14, w, is 
about 2230 and ru, about 60 I think l R is l«o4p7i‘IIu, 
but here again u is also possible. l U — ‘A 

lies around X5400 A The approximate numerical 
data for l U are v» — 4900 wave numbers, R.d. =■ 4-74, 
«, about 2220 and *w, about 45. I think this state 
is most likely to be l»<r5pa''E u , but there are some 
lines about which look like Q branches, so it may be 
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a II state. In that oaso it may be either lsa/V/m'IIu or 
l«a5/7t 1 II u , but I think it certain that it has one 
unexcited electron (Iso). All the othor properties of 
the new upper states are m agreement with what 
would be expected for these assignations 

O. W Richarpson. 

King’s College, 

Strand, London, W C 2 

1 “MoleculAr Hydrogen and Its Spectrum”, PP 303 ff. 


Fluorescence of Fluorite and the Bivalent 
Europium Ion 

Experiments conducted in this Institute* had lod 
to the conclusion that tho blue fluoreseenoo of fluorite 
excitod by filtered ultra-violet light is due to traces 
of europium under tho influence of radioactive sub¬ 
stances, and that a yollow-green fluorescence which 
somo fluorites show at the temperature of liquid air— 
especially those from acid magmatic rocks—is, ui tho 
samo way, duo to ytterbium As these rare earths are 
those most readily obtuinod m the bivalent form*, 
as further the reducing action of Beequerel rays is 
well known, and as the bluo fluorescence can also be 
obtained in CaF, containing europium, simply by re¬ 
duction through heating, the hypothesis was put for¬ 
ward that those broad ‘radio-photofluorescence’ bands 
are to be asoribed to the bivalent forms of the rare 
eartlis 

Through the courtosy of Prof (I Jantsoh, of Craz, 
we are now ablo to prove this hypothetical assumption 
in the case of europium Prof Jantsch kindly lent us 
preparations, mode in the Institut (Ur anorgan. ohom 
Technology und analyt Chenue of the Techmsche 
Hochsohule, Gruz, of pure SmCl», SmCI„ EuOl, and 
EuCl„ of which tho last shows, when ex< itxxl by 
filtered ultra-violet light, a brilliant purplish pink 
fluorescence, as already noticed by Prof. Jantsch. 
Spectrograms of this fluoresoonce, taken by Miss B. 
Karlik in this Institute, show a broad band tn the blue, 
identical with the well-known fluonte band, and in tho 
red a rather narrow line at 690 mg, as well as a 
diffuse hand with a maximum at about 630 mg, 
whioh strikingly resembles a red band shown by 
some fluontos but also by synthetic ‘pure’ CaFi after 
suitablo heat and radium treatment. Whilst there 
can be no more doubt about the blue fluorite band 
being due to bivalont europium, the quostion if the 
red band in fluorite is also to be attributed to minute 
traces of this substance must form the subject of 
further investigations 

EuCl, and SmCli show no fluorescence, the latter 
perhaps bocause of its deep black colour SmCI, 
fluoresoos orange*, with linos at 603 6 and 698 6 mg 
It is to be hoped that these observations may also 
furnish now clues to the atomic structure of the rare 
earths A detailed report will be presented to the 
Vienna Academy of Sciences 

K Pkzibbam 

Institut fur Radiumforsohung, 

Wien. 

Dec 27 


1 H. Hsberlandt. B Karlik and K Priibram. Win Bet , Ila, 143, 
161 , 1034 See also NATCH*, 133, 00 , 1034 

• Q Jantsch and W Klemm, Z onorpan Ch*m , 213, 80 , 1033 

• For the llne-fluoro*cence of other trivalent rare earth salts, see 
S. Tomasehek snd 0 Dentachbeln. Phyt Z , 84, 374 , 1933 and 
H Haitinger, Win. Btr , Ila, 142. 830. 1033 


Quasi-Crystalline Structure of Liquids and the 
Raman Effect 

It is known that at the scattering of light m 
liquids a continuous spectrum appears* around the 
primary lino on both sides to a distance of about 
16-21) A This effect is usually referred to as 
‘wings’ 

These wings are generally ascribed to unresolved 
rotation Raman linos It seemed to one of us* more 
probable that the appearance of wings is connected 
not with rotation of molecules but with a now type 
of frequency change of the scattered light found by 
onn of us*. For several years the wing phenomenon 
has been systemal lcully investigated in our laboratory 
in various compounds and m different experimental 
conditions One of us (E G ) has investigated the 
influence ol toinperature on the wings It might be 
expected that the raising of temperature would cause 
a broadonmg of wings, if thoy were really due to 
rotations of tho molecules, but no difference could 
be found in the breadth of wings givon by xylene at 
H = 16° C. and <, = 160° V (Tj/T,— 1 6) Only a slight 
increase of the intensity of the wings just near the 
primary line could be noticed With diphenyl ether, 
(C,H,) t O, which could bo heated to 250° C (TJT v «2), 
we havo obtained similar results, the only difference 
being that tho uicreaso of intensity just near the 
primary luie was more pronounced Therefore wo 
can concludo that the wmgs consist of two different 
parts behaving differently on heating an inner part 
(about 20 cm. -1 ) in the closest viemity of tho primary 
line, and an outer and much greater part The 
absence of broadonmg of the second part on heating 
is opposed to the rotation hypothesis. Tins port 
behavos on heating like vibrational Raman linos and 
could be attributed to the loosely bound vibrations 


Crystal 


Liquid 


With the view of putting tho vibrational and 
rotational hypothesis to the test, we have investi¬ 
gated the Raman effect m a crystal of diphenyl 
ether, and have obtained most interesting results. 
Instead of wmgs, we obtained on their position four 
lines lying on both sides of the primary line (Stokee 
and anti-Stokee lines). Some of the lines, marked by 
arrows, are clearly seen m Fig. 1 These lines corre¬ 
spond to infra-red frequencies of v,=21 cm.- 1 , v,~ 
39 cm.- 1 , v, ■= 69 cm.-* and v 4 = 100 cm.- 1 . These new 
lines are the vibrational Raman lines and not the 
rotational onee, for the following reasons : 
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(1) The distances between the lines are unequal 
and of different order of magnitude from that de¬ 
termined by the moments of inertia of the diphenyl 
ether molecule 

(2) The intensity of the lines v, = 21 cm- 1 and 
v 4 = 100 cm - l is greater than that of v, — 39 cm - 1 and 
v, - 69 cm -l When the crystal is molted, thoso linos 
broaden into a continuous spectrum (wings), while 
other Raman lines do not undergo any markod 
change It seems, therefore, that wo can ascribe the 
former linos to vibrations characteristic of the crystal 
lattice and the lnttor to molecular vibrations Tho 
fact that the former lmes do not disappear m the 
liquids shows that apparently some elements of tho 
crystal lattice remain, although deformed, also m 
the liquid stato 

A more careful investigation of the Raman spectrum 
of liquid diphenyl ether showod that a broad diffuse 
maximum of intensity appears m tho region of tho 
wings corresponding to the strong line v = 100 cm -* 
in the crystal On raising the temperature to 250° 0 , 
this maximum broadened until it could not be 
notioed against tho continuous spectrum of tho 

All these observations are in good agreement with 
the thoory of the quasi•crystalline structure of 
liquids often discussod in connexion with the diffrac¬ 
tion of X rays* 

In some degreo the appearance of the wings is 
characteristic for most, if not for all, liquids. There is 
no reason to expect that in other liquids (such as 
benzene), this phenomenon has a different origin from 
that in diphenyl other Thus, generalising tho above 
results, we may say 

(1) The usually accepted explanation of tho wings 
is not correct This phenomenon is principally due 
not to the rotational but to tho vibrational Raman 
effect A slight asymmetry in the intensity distri¬ 
bution on tho red and the violet side* as well as the 
dopondonoe on the primary frequency* is easily 
explained 

(2) Tho part of the wings adjacent to the primary 
line, which grows in intensity with rising temperature, 
is probably a prolongation of the continuous spectrum 
observod 7 between the components of the Rayleigh 
line by instruments of groat resolving power. Perhaps 
for this part of the wings tho rotation hypothesis is 
valid, though it inay be connected also with Debye 
heat vibrations 

(3) Our experiments give new facts in support 
of the theory of the quasi-crystalline structure 
of liquids They indicate the possibility of ex¬ 
amining this problem by moans of the Raman 
offect 

At the present tune, detailed investigations of the 
wings from this new point, of view are m progress in 
our laboratory with different compounds in the liquid, 
crystal and gaseous states 

E CiROSS. 

M. Vuks 

Optical Institute, 

Leningrad. 

Nov 25 


l 0 V Ramin and K S Kriahnan, Nature, lag, 278, 1928. 
T Cabumei And P Drum. C/1, 188, 1838 , 1028 
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• W Oerlaoh, Atm Pkye., 1, 301, 1029 
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Identity of the Growth-Promoting and Root- 
Forming Substances of Plants 

In a recent brief communication on the ohemica- 
naturo of the root-forming hormone of plants 1 , the 
following evidence was brought forward 

(1) The hormone is an organic acid, dissociation 
constant about 10* *, the activity of wluoh is readily 
destroyed by oxidising agents 

(2) The hormone has about the same solubilities in 
various organic solvents, and distils in the same tem¬ 
perature range in vacuo, as the auxin, or growth- 
promoting hormone, obtained from Hhizopus minus 

(3) The crystalline auxin preparations prepared by 
Kdgl and co-workors from urine* show root-forming 
activity, and their activity is destroyed by oxidising 
agents, when the destruction is partial, tho root- 
forming and growth-promoting activities are de¬ 
stroyed to the same extent 

Tho evidence thus points to tho identity of tho two 
hormones, but on account of tho mconstancy of the 
ratio of the two kinds of activities in various prepara¬ 
tions and for othor reasons, the matter was left open 

It hus since boon found by Rogl, Haagon-Smit and 
Erxleben*, that ono of the activo growth-promoting 
hormones present in urine is identical with (i-indolyl- 
acetic acid Wo have, therefore, prepared this sub- 
stanoo synthetically, and find it to be fully active 
m promotuig root formation The possibility of an 
activo impurity m tho products obtained from 
natural sources scarcely arises m the case of a pure 
synthetio compound, and no doubt therefore remains 
that, of the factors promoting root formation, this 
one is identical with that which gives rise to growth 
by coll elongation Tho pure substance has an 
activity of from 7 4 to 28 X 10 4 root units per mgm , 
and a growth-promoting activity of 31 X 10* growth- 
stimulating units per mgm , hence a ratio root units 
to growth-stimulating of from 0 2 to 0 7 Tins agrees 
satisfactorily with the figures previously quoted by 
us for the crystalline auxins of K6gl and co-workers 1 , 
so that the root-forming activity of these substances 
oould not havo been due to traces of impurities either 
It may be noted that the ratio between our growth 
units and those of tho Utrecht workers, previously 
deduced on theoretical grounds 4 , would give (J mdolyi- 
ocetio acid an activity of 2 5 x 10 7 Avena units (A E ) 
per mgm , compared with 1 to 2 X 10’ A E per mgm. 
given by Kdgl and oo-workers 

The fact that two suoh different functions as the 
formation of roots on outtings and the growth of 
tissues by cell elongation Bhould bo brought about 
by the same specific substance raises interesting ques¬ 
tions of mechanism, particularly since all three of the 
substances are about equally active in both functions. 

The homologuee of (3-indolyl-acetio acid, namely 
{3-mdolyl-propiomo and mdole-p-oarboxylio acids, are 
without activity in root formation, they were 
correspondingly shown to be inactive in growth 
promotion by Kdgl, Haagen-Smit and Erxleben*. 
Our own preparations and tests confirm the results 
of the latter workers in respect of growth promotion. 
Indole itself is also inactive. The propionic derivative, 
which was a commercial product, showed, even after 
two recrystallisations, slight growth-promoting act¬ 
ivity in oonoentrated solutions, due doubtless to 
the persistence of traces of its lower homologuo. 
The activity, which was less than 0 •2 per oent of that 
of fi-indolyl-aoetio acid, was still further reduced on 
again reorystallising. 
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The test for root-forming activity, using pea 
cuttings, has boon described by Went* The f) mdolyl- 
aoetic acid was prepared by the method of Majima 
and Hoshino*. The indole-p carboxylic acid was 
prepared by direct combination with carbon dioxide 
as described by Zatti and Forratim’ 

Kenneth V Thimann 
J B Koepfli 

William O Korckhoff Laboratories of Biology 
and Oates Chemical Laboratories, 

California Institute of Technology, 

Pasadena, Calif 
Nov 15. 



Starvation and Regenerative Potency in 
Dendrocoelum 

The regononitivo potency of Planarmns may bo 
depressed in several ways, for example, by irradiation 
(Wiogand, 1030, and others), or by repeated regenera¬ 
tion of the hoad-region (10 days after a previous 
amputation Sivickis, 1031) This has been inter¬ 
preted by some authors as duo to a reduction in 



the amount of formativo matorial available, by 
others as due to alterations m the general metabolism 
of the body and the degree of differentiation of tho 
tissnes mvolvod (Sivickis) 


Well-fed stooks of defined degrees of starvation 
wore taken, their heads amputated, and observation 
oontinued for 15 days (for details see Sivickis) The 
appearance of oyos wore taken as tho criterion of 
successful regeneration. Four senes, differing slightly 
in detail as to lovol of cut, degree of starvation and 
temperature, havo given concordant general results, 
in that the regenerative jiotency was always lower 
in the starved stocks, regeneration being delayed, and 
(m three of the four series) the percentage of non- 
regenerating specimens mcroasod (see Fig 1 anil 
table) The proportion of non-regenerating specimens 
for all senes was 0 per (ont for controls and 10 per 
cent for tho starved stocks, although tho mortality 
rate of the latter was not increased at all 

Starvation thus has the saino effect on regeneration 
as radium treatment or as previous head-amputation 
(seo especially Sivickis, Fig 3) This indicates with 
a high degree of cortamty that the reduction of 
regenerative potency in all three cases is duo to a 
reduction in tho amount of formative material 
available for regeneration. Studies on the histology 
of starvation (for example, Schultz, 1904, Stoppon- 
brmk, 1905, Bernmger, 1911, Bartsch, 1923) clearly 
show that such material is used up during starvation, 
and tho work of Stouimann (1925, 1926) shows the 
close resemblance of the histological changes ob¬ 
served in starvation and in regonoration 

Alexander \ Wohkv, 
Biological Rosearch Institute, 

Tihany, Lake Balaton, 

Hungary Nov 20 


Rbfbrbncbs 



^Stoppcnbrink.F , Z inn Zuol , 79 , 1905 
Wetgcrt, K , Z mu Zonl , 138 , 1030 


Duration of Life-Cycle of the Death-Watch 
Beetle 

So far as published accounts record, the death- 
watch beetle (Xestobium rufomUosum, Do G ) has 
novor been bred in tho laboratory and no study lias, 
therefore, boon possible of the factors affecting its 
development and the duration of its lifo-oyclc In 
discussing tho treatment of timber roofs attacked 
by Xestobturn, Lefroy* summarised in 1024 the 
knowledge of tho biology of tho insect up to that 
time and pointed out liow little was known of its 



1 Closely posterior to eyen • Midline betwein eye* anil pharynx • Judund only by till) colour of the liltostlne insect has 


To test these ideas, experiments were undertaken 
on tho effect of starvation For this purpose, the 
abundant species Dendrocoelum lacleum is very con 
venient, since the dogree of starvation is reflected 
in the colour of the animals, tho dark gut contents 
showing through tho translucent white body 


been m pro¬ 
gress at the Forest Products Research Laboratory, 
and in tho course of this work the beetle has been 
reared from egg to adult The results of this in¬ 
vestigation—a full acoount of which will be published 
elsewhere—lead to the general oonolusion that, given 
a suitable timber, for example, oak or willow, the 
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length of the life-oycle of Xwlobxum depends upon . 
(a) condition of the timber with reference to fungal 
decay ; (6) moisture content of the timber , (r) tern 
perature conditions 

For example, the insect has boon reared in the 
remarkably short period of 11 months in willow in 
an advanced stage of decay at moisture content of 
18-20 per cent (basod on dry weight of wood) and 
at a temperature of 20°-25° U On the other hand, 
under similar conditions of temperature and humidity, 
but with wood in a very much loss advanced stago ot 
decay, the beetle has not yet completed its develop¬ 
ment after a period of 22 months Furthermore, at 
temperatures of 2(l°-25° C , the duration of the life¬ 
cycle of tho insect roared in oak sapwood, in varying 
stages ot decay, and at moisture contents less than 
18 per cent, occupied 28-30 montliB and longer 
Under out-of door conditions m decayed oak ami 
willow, it has boon prolonged still further and has 
not yet been completed 

Now that it is jKissiblo to brood Xestobium in the 
laboratory, further work is in progioss on the 
relationship between the type and extent of fungal 
decay in timber and its susceptibility to attack The 
results so far obtained, however, lond support to the 
view that the development of XeMubtum m buildings 
is extremely slow unless conditions unusually favour¬ 
able tor rapid decay of tho timber are present 

Ronald C Fisher 

Forest Products Research Laboratoiy, 

Princes Risborough, Aylosbury, Bucks 
Dec 18 

1 J Hoy Sot ArU, 72, (3720) , 1924 


Transformations of Isomeric Sugars 
Definite evidence is now available of the correct¬ 
ness of tho viows oxpressod m our formor letter on 
this subject 1 , as, in a smooth senes of reactions, wo 
have suoi ceded in converting d glucose into d- 
galactose and I-guloso The two transformation 
sugars havo been isolated separately and identified 
Starting from a methylgluc oside, an anhydro ring 
was formed between positions 3 and 4 of tho glucose 
chain as a rosult of consecutive reactions which gavo 
as the end product an amorphous 2-acotyl 3 4- 
anhydro 0-tntyl a-methylhexoside After opening the 
anhydro ring, two distinct acetone dorivutivos wero 
obtained, namely 

(«) A monacotyl monocetone methylhexoside, m p 
101°-102°, OJp | 127 3“ m chloroform. 

(6) A monacetyl monacotono methylhexoside, in p 
176°-178°, [a]n + 76'8° in chloroform 
On doacetylation, the compnind (a) gave a theoretical 
yield of a monacetono methylhexoside, m p 109°- 
110°, [a]p 147 2°, from which, on partial hydrolysis, 
a-methylgalactoside was obtainod which showed 
correct melting point and mixed melting point and a 
specific rotation of + 175 5° m water From this, 
in turn, d-galactoso was isolated and identified by 
determination of the optical activity and by cun- 
version into the phenylosazone. 

In a parallel series of reactions, tho laomorido (6) 
gave a monacetono methylhexoside, m p 132°-133°, 
[a]/) + 88-5° in chloroform On oompleto hydrolysis 
to the parent sugar, the rotation became !®vo, 
[«]f> — 17-9°, and as the phenylosazone melted at 
156°, the product was evidently l-gulose The 
scission of the 3 : 4-anhydro ring in glucose may give 
four possible products . d-glucose, d-allose, d-galactose 


and l gulose, and doubtless all are present Of these 
only {-guloso is l®vorotatory, and its isolation 
together with d-galoctoso is of special interest in 
view of tho relationship of these hexoses with ascorbic 
acid and lactose respectively Wo are accordingly 
extending our work with the object, inter alia, of 
converting maltose into lactose 

J. W H Oldham. 

G J Robertson 
Chemical Research ljiboratory. 

University of St Andrews 
Doc 21 

1 Natitrf 1SS, 871 1934 

Luminous Night Clouds over Norway in 1933 and 1934 
As reported in a letter to Nature 1 large masses oi 
noctiluoent clouds were seen over southern Norway 
in the night of Juno 30-July 1, 1934 From three 
of my aurora stations I got a sorics of simultaneous 
photographs of those clouds The platos have now r 
boon measured, and the results will soon appeal in 
Aatrophymeu norvegtra The following points from 

this paper may' be of interest 

Seven pairs ot plates gave the following 41 heights 
in kilometres 82, 83, 82 5, 84, 84, 82 5, 82-5, 82, 
83 5, 82, 82, 85, 82 5, 81, 82, 84, 81, 80 5, 81, 82, 
81 5, 81. 81 5. 82 5, 82 5, 82, 82, 82 5, 83. 82. 78. 
82, 82, 83 5, 82, 82, 81, 83-5, 82 5, 83, 81 Tho 
moan, 82"2 km , agrees very well with tho mean 
value 82 08 km found bv Jesse from obsoivations in 
the years 1889 91 It also agrees with my own 
measurements from 1932, which gave 81 4 km 
Tlio velocity of the cloudH was 80-83 metres a 
second from east to west A series of waves with 
thoir crests orientated north and south apjieared, 
the distanco between successive crests being 6-9 km 
As observed in 1932, sun rays passing nearei to 
tbe earth’s surface than about 30 km do not make 
tho clouds shine This may suggest that the clouds 
are chiefly illuminated by ultra \ inlet rays 

From different people 1 havo received observations 
and photographs of luminous clouds on the following 
nights 1933 July 4-5, 7-8, 9-10, 19-20, and 
August 9-10, 23-24 1934 Jun' 30^Julv 1, July 

5-6, 6-7, 16-17, 17 18, 18-19, 30-31, July 31- 
August 1, August 7-8 

A very interesting case is tho occurrence of such 
clouds over central Norway on July 19-20, 1933, 
becauso similar clouds wore observed 33 houru Iatci 
over Canada’, coming from tho oost-uorth-east, 
which corresponds to a drift of 48-57 metres a 
second, if the clouds had drifted from Norway to 
Canada For further details I must refer to tho 
complete paper which is in print 

In oonfomuty to tho opinion expressed by Vestine 
in his papor mentioned above, it soems to me that 
tho luminous night clouds arc likely to consist of 
cosmic dust coming from interplanetary space into 
tho upper atmosphere in tho same way' as shootuig 
stars and meteors The arguments in favour of this 
opinion are tho following . 

(1) The occurrence of luminous night olouds after 
tho great Siberian meteor (1908), also adduced by 
Vestine as an argument in favour of a cosmic origin 
of the olouds. 

(2) The occurrence of tho clouds in the months of 
June and July, with a maximum near the end of 
June, which is oomparable with the fact that shooting 
stars apjiear at oertaui fixed dates of the year. The 
reported occurrences of such luminous olouds m the 
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summer months of southern latitudes, however, 
seems difficult to explain as the result of the samo 
swarm of cosmic dust 

(3) The greatest intensity of the phenomenon after 
midnight is then intelligible in the same way as the 
analogous maximum of frequency shown by shooting 
stars after midnight, duo to the fact that the morning 
side procodos in the earth’s motion round the sun 

(4) As shown by Vestine, there are more 
ooincidoncos between luminous night clouds and 
mateorio showora and comets than botweon these 
clouds and volcanic eruptions, which points to a 
cosmic origin 

(5) The bluo-white colour points more to fine dust 
than to water drops and ice-crystals This was also 
pointod out by Vestine 

(0) The sporadic occurrence of the clouds points 
to irregular precipitations of cosmic dust over limited 
areas, in particular on the side of the earth which pre¬ 
cedes in its motion round the sun Carl St6rmkk 


Institute of Theoretical Astrophysics, 
Bhndern, Norway 
Dec IK 

1 Nature. 184, 219, AiiRUfli 11, 1934 

* B H Ynatlnn, "Noctllucint Clouds”, J Rov Att i>vr ( 
Jul> -September, 1944 


Musical Atmospherics 


atmospherics which ooour only at night time, 
variously christened ‘twoeks’ or ‘chinks’ lasting 
1/20-1/5 sec and covering a gamut of frequency 
4,000 to noarly 1,000, can be adequately explained os 
the multiple reflections botweon the earth and iono¬ 
sphere The more interesting long-duration audio 
atmospherics, variously called ‘swishes’, ‘whistlers’, 
Pfetflone , havo received no adequate explanation 
although many suggestions have been offered I 
have maintained for some time that the effect is 
due to the dispersion of a pulse in tho ionosphere, 
and a theory has been developed which accounts for 
tho main oharoctonstins of such audio atmospherics. 

In this theory, a pulse onginatuig m the lower 
atmosphere os a lightning flash, or more probably 
produced in tho upper atmosphere by a burst of ions 
from tho sun, produces a spoctrum of electromagnetic 
waves which travorse the spherical channel formed 
by the ionosphere and are roflocted at the polar regions 

The theory supposes that it is possiblo that waves 
of such low frequency (between 400 c /see and 
4,000 c /soc ) can traverse tho densely ionised region 
of tho ionosphere There are two alternative theories 
of the dispersion m an ionised region according as 
the Lorentz-Hartree correction is includod or not, 
m whioh tho refractive index is either 

1 “ r+"K or 1 ~ where S “ “-““T 1 


Thk characteristics of audio musical atmosphenos 
which are obtained when an audio amplifier is placed 
in a long lino or uenal have been discussed from 
tune to time 1 Messrs Burton and Boardman have 


no 1 1 ri.quoncy curve of a 'awlib pair 1 

given an account of their observations in which the 
musical atmospherics arc considered to fall into two 
categories distinguished mainly by thoir duration 
and the frequency gamut covered The short musical 


(No magnetic fiold ) 

If tho former is correct, then for frequencies less 
than tho critical frequency v, (over dense modiuin), 
v,* = NeW/mn, the ionosphere is completely lacking 
in transparency for either ordinary 
or extraordinary ray whatever the 
direction and magnitude of the 
earth’s magnetic field If the latter 
is oorrect, thon the ionosphere is 
transparent to the extraordinary 
ray if v < v, — eTF/2mn and if the 
direction of tho ray is not too 
nearlv perpendicular to the oarth’s 
magnetic field Clearly tho theory 
projiosed is only possible if the 
Lorontz-Hartree correction is neg¬ 
lected A consequence of the thoory 
is that tho frequency of the whistler 
at any time t after tho initial pulse 
should bo proportional to 1/4* so 
long as all the waves traverse 
approximately the same path ir¬ 
respective of frequency 

Messrs Burton and Boardman 
havo obtained a record shown in 
Fig. 1 of tho frequency of a whistler 
as a function of tho time The 
dbttod curve shows the relation 
val/(t + 1 2)*, where ( is the time 
olapsed from the observed start of 
the whistler. The 1 2 sec. should 
then represent the time between 
tho initial pulse and the start of 
tho musical disturbance. (The 
initial impulse was not audible in 
this case but intervals of tills order 
are often observed.) Tho agreement 
between the theoretical and ob¬ 
served form is quite close 

The results may perhaps be considered as evidence 
(1) that the whistler is caused by the dispersion of 
a sudden pulse travelling through the ionosphere 
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(2) that the simple form of dispersion formula (with¬ 
out the Lorentz-Hartree correction) is correct for 
transmission in an unpolarised medium like the 
ionosphere. 

This is the conclusion arrivod at by Darwin* on 
theoretical grounds. T L Kckersi-ky 


Research Department, 
Marconi's Wireless Telegraph Co , Ltd , 
Cholmsford 
Deo. 19 


1 Barlthausen, Phyt Z ,80, 4i 
July 1080 ShclUng, Beil Tel 
40,1Z60 , 1025 Nati'rh, nr 


i Burton, Nature, 108, 55,’ 


Over-Potential of the Hydrogen Isotopes 
Abthouoh the separation of the two hydrogon 
isotopes which occurs on electrolysis must bo closely 
connected with their ovor-potentiuls, no measure¬ 
ment of these has boon published A comparison of 
the deuterium over-potential with that of hydrogen 
can be of value in elucidating the general mechanism 
of hydrogen over-potential itself and, as part of an 
experimental investigation of this, measurements 
have been made on deuterium. In order to eliminate 
errors due to tho rosistanoe of the olectrolyte and to 
violent gas evolution, it is essential that very low 
ourrent densities should bo used, and tho electrolyte 
must bo free from truoos of oxygen or dissolved 
impurities The over-potential measurements wore 
made under conditions similar to thoso described in 
earlier papers', but it was a matter of some experi¬ 
mental difficulty to realise these with the small 
quantities of olectrolyte available (1 c c ). Tho results 
obtained with a meroury cathode in a 0 2 N sulphuric 
acid eleotrolyte are shown in Fig. 1 



It is apparent that both isotopes give the same 
linear relation between ourrent density and over- 
potential, and that the slope of the line is nearly 
the same in each case* (i = - 2 3 RT dlog »/dF =* 
about 0 6). The irreversible potential of tho deuterium 
is, however, considerably higher than that of hydro¬ 
gen (c. 0 13 volts more negative) For 100 por cent 
heavy water the difference would be slightly greater. 
(The over-potential is, striotly, the potential difference 
between an irreversible eleotrode and a reversible 
electrode working m the same electrolyte. Measure¬ 
ments made in this laboratory by Dr. K. E. Grew 


show, howover, that tho potential difference botwoen 
a reversible deuterium electrodo and a reversible 
hydrogen electrodo is small ) 

From those measurements it is clear that the 
over-potential difference between the isotopes is 
sufficiently great to explain tho separation whioh 
occurs on eloctrolysis From the ourves wo may 
colon late a possible separation factor under those 
optimum conditions For example, at a cathode 
potential of — 1 06 volts sat cal 
the rate of evolution of II, 9 23x 10-* amp 13 8_ 
the rate of evolution of D, 0 068x10-* amp J 1 

We have also measured the temperature coefficient 
of the doutoruun ovor-potontial and find that it is 
greater tlian for hydrogen, showing that tho efficiency 
of separation wdl decrease as the temperature 
increases 

As would be expoctod, the octuul separation factor 
observed during the preparation of heavy water is 
considerably Iobs than tho possible one suggested 
above. (It varies from c. 3 at a reversible electrode 
to c 8*>*) Under the usual conditions of electrolysis, 
there are many factors such as high current density, 
high local tomjieraturo, concentration polarisation, 
low over-potential properties of the electrodo surface, 
interchange, etc , all of which tond to lower the 
efficiency. Tho bearing of these results on the 
mechanism of over-potential will be (liscussod else¬ 
where 

It is with much pleasure that we express our 
thanks to Drs A and L Farkas for analysing the 
heavy water and to Imperial Chemical Industries, 
Ltd , for a grant 

F P Bowden. 

IT F Kfnyon 

Laboratory of Physical Chemistry, 

Cambridge 
Nov 27 


1 Bowden, Ptoc Buy Soe , A, 125, 446 , 1020 
» Bowden, Proe Hoy Soe , A. 126, 108 , 1020 
* and tarkne, Proe Roy Sor , A, 146. 623 , 1034 


• Kyrlng »nd Tuple y, J C, 
Wolfenden, Nature, las, 25 


J Chem Phy’, , 2, 2I7 , ' 


Fundamental Dimensions ci p 0 and K, in 
Electrical Science 

Tub recent work of committees both national and 
international upon the fundamental units and 
definitions in electrical science has shown that a 
considerable further Btep in advance, by removing 
difficulties, would result from tho discovery of the 
dimensious of p, and K„, tho magnetic permeability 
and electric permittivity or speciho inductive capacity 
of the medium Some writers have recommended 
that tho dimensions of one of those should bo chosen 
arbitrarily in order to got this simplification, the 
result of which would be that the difference in physical 
dimensions of the various quantities, when measured 
, in electrostatic and electromagnetic units, would 
disappear. Difference in size of unit causes no con¬ 
fusion, but the differonpe m dimensions due to chang¬ 
ing the scale of measurement has been a groat cause 
of oonfusion. 

Electrical soienco is based fundamentally upon tho 
definitions of quantity of electricity t, magnetic pole 
m and eleotno current t, Tho definitions of these 
three quantities are given by the three equations : 
force - ee’/K t r' . . (1) force - W/p,r* . (2) 

and » - do/ttt . . (3). 
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In these equations, |t 0 and K a are dimensional 
constants the numerical valuo of which would 
depend upon the units of measurement, but their 
physical dimensions depend solely upon the medium 
In the historical development, » is, again, defined 
electrodynamically either by the action of a current 
upon a magnetic polo or upon another current, and 
the two systems of uiuts are thus introduced with 
their different dimensions for each quantity 

I am only concerned with the physical dimensions 
and not with the sires of tho units Let us assumo 
that the symbols usod contain their own units, just 
as is common practice in dynamics We have already 
defined i, and therefore there is no necessity to 
introduce another definition for it. 

Ampere’s fundamental equation in electrodynamics 
is given by 

force = t»' da dV (1*6 cos 0 cos O'—cos t)jA'r' (4), 
representing the foroo between the elements da, da’, 
distance r apart, carrying currents », %’; 0, 0' and 
e being respectively tho angles between the elements 
and r and betwoen the elements themselves, and A' is 
a dimensional constant Having already defined i, 
let us take tins as an empirical equation 

Maxwell states as a fact that an electric circuit 
is equivalent to a magnetic shell bounded by the 
circuit, a discovery which he ascribes to Ainpdre 
The physical meaning of this equivalence is explained 
by modem electronic theory, which ascribes all 
magnetic phenomena to tho electronic orbits in tho 
atoms, thus reviving a suggestion of Ampere’s in 
1820 that all magnetic phenomena might bo duo to 
electric currents round tho particles of matter The 
molocular magnets of Ewing’s useful thoory are also 
thus accounted for. 

The interpretation to be attached to tho meaning 
of the word equivalent has a most important effect 
upon the science The interpretation adopted by 
standard practice is contained m tho equation 
mL ■* \ifiL 1 , corresponding to tho magnetic flux being 
p, times the magneto motive force, or tho current 
circuit and tho magnetic shell are considered as cause 
and effect connected by tho modulus g 0 This in¬ 
terpretation leads to the present system having 
dual dimensions for each quantity, connoctod by 
cV.tf.-l 

I submit that, in the light of electronic theory, 
another interpretation of tho phenomena and of tho 
meaning of the word equivalent, is that the magnetic 
flux is part and parcel of the current and is only 
another partial aspect of the phenomena , and, just 
as in vortex motion we speak either of the vortex or 
its core, so in electromagnetism wo may sjieak oither 
of tho mngnotic flux or of its core i The result of 
such an interpretation is that each ampere turn of 
magneto motive force produces its quantum of flux 
just like tho equivalent magnetic shell given 
by mI=iL', and that all magnetic phenomena 
without exception may be regarded as the vector 
sum of all the magnetic shells duo to all externally 
applied magneto motive fore os, together with those 
duo to internal magneto-motive forces arising from 
the polarisation of tho electronic orbits m iron or 
other magnetio material. 

Tho consequence of this interpretation is that the 
only permeability is that of vacuum, and it has no 
dimensions because of tho equivalence In dealing 
with circuits containing iron, however, it is immaterial 
whether the increased flux be ascribed numerically 
to increased magneto-motive forces or to increased 


permeability, henoe the variable p may be retained 
but always as a numeric. 

Wo can deduce from the fact that p 0 ™ that 
c* = l /K 0 and also that the electrostatio system of 
dimensions disappears, but let us develop this result 
more slowly 

A consequence of all magnetic phenomena being 
electromagnetic is that equation (2) becomes a par¬ 
ticular integral of equation (4), whence mm'/po - 
n’L'IA’, and if m = iL, A‘ = p„ =» 1 From equa¬ 
tions (1) to (4), eVK^m'fr'-e'V/A', and if 
A'=|i 0 ^l, then e'/tn'^K^l/V 1 The velocity of 
electromagnetic wavos derived from equations (l) to 
(4) is given by c t = A'/y. t K t ^l/K 0 which agroos with 
Maxwell’s electromagnetic system, since p 0 is a 
nuinerio in that system 

Tho result of the simple assumption that all 
magnotic phenomena are in fact eloctromagnetio and 
that Faraday’s equivalence between an olectrio circuit 
and a magnetic shell is a real equivalence, in tho 
sonso of being synonymous, or different aspects of 
the same phenomena, is that electrical science is 
reduced to a singular sj stem of dimensional quantities 
agreeing with Maxwell’s electromagnetic system, and 
tho elcs trostatio system disappears The numerical 
values of tho units of course remain unaltered 

James B Hendkiwov 

38 Blackheath Park, 

London, S E 3 
Deo 27. 

Humidity in Relation to Sheep Blowfly Attack 

In a recent letter to Natuiie 1 , Holdaway and Mul- 
hoam eoncludo that (in Australia) “there is a relation 
between sweat content and susceptibility to weather 
stain and body strike” by blowflies It is not clear 
whether they regard the predisposmg factor to bo 
tho accumulation of sweat < onstituents (sumt) in the 
wool (from the reference to yolk colour such would 
bo prosumod) or the oxcessiv e moisture produced by 
swoatmg 

In studios on tho blowfly problem in Great Britain, 
it Boomed dosirablo at tho outset to investigate the 
Wile of humidity in relation to sheep maggot attack. 
In vitro oxporunonts showed that eggs and first instar 
larva* of Lue.ilui aerwata , Meig , aro higlily susceptible 
to dry conditions and would not bo able to survive 
on the sheep’s skin unless the humidity exceeds 90 
per cent for several hours The humidity of the 
fleece, therefore, is a vital factor in sheep maggot 
attack. A technique was devised for measuring the 
humidity of tho microclimate at tho base of the wool 
and observations were made under various meteoro¬ 
logical conditions on Welsh sheep, a breed susceptible 
to blowfly attack It was,found that the humidity at 
the wool base was surprisingly low over the back, 
ranging from 38 to 78 per cent but seldom exceeding 
70 per cent even m showery conditions However, 
in the region of tho breech, the humidity was often 
high owing to the soiling of the wool with feces or 
anno ; this is the site of the majority of attacks m 
this country. It can be concluded that normally tho 
humidity at tho base of the wool is too low for the 
development of larvae of Luctha aencata. This was 
confirmed by placing eggs and young larvae on sheep, 
when myiasis did not result unless the wool was kept 
wet by frequent watering. Also, we have on several 
occasions found desiccated eggs and larvae on sheep 
m the field. 

In Australia among Mennos, body Btrike u 
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associated with an infectious condition of the wool 
producing “weather stain” and it is prevalent follow 
mg “excessive rains and humid conditions generally” 
Attacks on the back are not uncommon m this 
country , in fact, they were especially prevalent in 
North Wales during the dry summers of 1933 and 
1934, infestation usually beginning in the region 
between the shoulder-blades Clearly, the humidity 
at this spot must sometimes become abnormally 
high, perhaps owing to excessive sweating The 
humidity at the wool base was occasionally found to 
be higher in this region than elsewhere on tho back 
We have, therefore, concluded that in (treat 
Britain, whether faeces, urine or sweat be responsible, 
it is the moisturo in each instance which permits 
the establishment of sheep maggots 

These results will shortly be published in detail 
elsewhere 

W Maldwyn Dames 
R P Hobson 

Department of Agricultural Zoology, 

School of Agriculture, 

University College of North Wales, 

Bangor Dec 4 
1 \ATCK«, 1M, Sis, Nov 24, 1934 


Mutations and the Ageing of Seeds 

M Navashin 1 and lus co-workers reported m a 
scries of papers that plants produced from old soods 
in Crepes show a great percentage of ‘mutations’ 
Similar observations were reported by Cartlodgo and 
Blakoslee* and by Peto* in Amerioa working with 
various plants They confirmed the results found 
by Navashin and his co-workers All these authors 
state that Navashin mado this discovery. Hugo de 
Vries, however, in lus “Mutationsthoorie” (1901)*, 
roportod that in one case five-year old seeds from 
Oenothera gavo 40 per cent instead of 5 per cont 
mutations (p 185) He interpreted this phenomenon 
by postulating a longer viability of the ‘mutated’ 
seeds (p 186) 

More extensive studios on the ageing of the seeds 
in Oenothera were reported by Nils Henbert Nilsson 
(1931)' He summarised his observations in a table 
and from the results obtamed he drew the following 
conclusion “Mit dein Alter des Samcns, also init 
der herabgeaetzten KeimfAhigkeit, geht das Ansteigon 
des Mutationsprozent ausgesproohen parallel” (p 
326). 

Reoent investigations (see, Cleland, Darlington, 
Oates, Renner, Oelilkers, and others) showed that 
some of the mutations in Oenothera are due to 
segmental interchange* between non-homologous 
parts of the chromosomes Consequently the muta¬ 
tions reported by H. de Vnes and N. Henbert 
Nilsson are obviously due to chromosomal alterations 
Chromosomal alterations (but not gene mutations) 
were reported by Navashin too, that is, Navashin 
confirmed cytologioally the observations reported bv 
de Vries and Henbert Nilsson 


Dontoho Kostoff 

Institute of Genetics, 

Academy of Sciences ofUSSR., 

Moscow. 


1988. 

■Cl 
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Vitamin B, and Blue Fluorescent Compounds 
Fluorescence in ultra-\ lolet light (screened by 
Wood’s glass) is not a property of vitamin B, ; but 
I havo found that the purest preparations m our 
possession (method of Kinnerslov, O’Brien and 
Peters, 1933*) can be converted bj oxidation in 
aqueous solution into substances showing an intense 
sky-blue fluorescence 

Blue fluorescent compounds are stated to arise 
as breakdown products of the yellow fluorescent 
flavins (Kuhn, et al *) , hence the Bence Jones 
‘quinoidine’ substances in yeast extracts (Kmnersloy, 
Peters and Squires’) can originate from vitamin B, 
as well as from vitamin B, Arising from my observa¬ 
tion upon vitamin B„ it seems to be possible for the 
first time to postulate a relation between vitamin B, 
ami the pymmdazine group In this connexion it 
is interesting to note that the empirical composition 
C|,H,,ON 4 S of vitamin B, (Windnus et al *, Holiday 
et al ') eorresfioiids with that of a thio-hexahydro 
lumichrome (lumichromo C||H|,0,N ( ) The hydro¬ 
genation of the azine or benzene rings mav account 
for the strength of tho vitamin as a base and for its 
high water solubility 

Tho several lines of investigation thus indicated 
are being actively pursued by ounselv es and colleagues, 
though it is admittedly difficult to reconcile our 
working hypothesis with the formation of the par 
ticular degradation products of vitamin B, recently 
described by Windaus, Tschcsche and Grewe* So 
far, it, has not been found possible to repluce vitamin 
B, with flavin in tho specific respiration of avitammous 
brain tissue, which is catalysed by vitamin B,’ 
Rudolph A Peters 
Department of Biochemistry, 

Oxford 
Dec. 23 


- -.n nod Holiday, Her , 87, 1442 and Karrer Salomon, 

Behoof, Schllttler and FrlUoh, Hfleet Chem Acta, 17, 1010, 1934 

• Hlochem^J . ^19 , 404 ,^1925 Ben aUo von Euler and Adler, Z 

^Windaus, f^tosche and^Ruhkopf, Narh < let Witten Gottingen, 
111, 343 . 1932 

' Holiday, Klnnenloy, O'Brien and Pctera, J See Glum Ind , 63, 
1024 .1934 

• Wlndaui, Tsoheache and Grewe, Z phynol them 888, 27 , 1934 
' I’aaamoro, Pctcra and Sinclair, Bwchem J , 87 , 843 , 1933 


Testing for Unconsciousness After an Electric Shock 
It has been definitely proved that the tests of 
consciousness used in chloroform anaesthesia cannot 
safely be assumed to be valid in the case of an animal 
or person who has been immobilised as a result of an 
electric stimulation of the brain Tho matter is of 
great importance because, as a result of the Slaughter 
of Animals Aot, electric immobilisation is being 
extensively used m tho slaughter-house as an alleged 
ansesthetic , and its use for operations, both 
veterinary and experimental, has been proposed 
The object of this letter is to point out that there 
exists a strong tendenoy to stifle inquiry into this 
unsettled question, and to discourage further investi¬ 
gation by making statements which imply that 
eleotrolethalling has been proved to oause genume 
anaesthesia It is not difficult to explam this ten¬ 
denoy to brush aside unsettled questions, for there 
are strong motives for desiring to believe that electro- 
Lethallmg, as practised in the slaughter-house, is 
humane Moreover, vested interests have grown up 
around the praotice, and humanitarians who have 
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prematurely endorsed it are reluctant to believe that 
their judgmont may have been wrong 

Many wild theories have been put forward with 
the object of explaining the observed phenomena in 
accordance with the wishes of those who propound 
them, and objective data on tho subject are extremely 
restricted in their scope The following facts appear, 
however, to be established — 

(1) It is possible to produce, by passing a suitable 
electric ourrent through the brain, a nightmare state 
in which the subject retains his senses, but appears to 
an external observer to be completely unconscious, 
the pupil reflex being absent Tho conditions under 
which this stato can bo produced havo not been 
satisfactorily delimited, but they appear to approach 
those employed in the slaughtor-house The requisite 
range of conditions, whatever it may be, is ono which 
somotunos although very rarely occurs in eloctncal 
accidents 

(2) A weak interrupted direct ourrent producos 
the same objective phenomena as sinusoidal (oleotro- 
lethallor) eorrent twenty times stronger as read with 
an ammeter. Thus it is iound that to get the desired 
objective effects on jugs in tho slaughter-liouBe the 
sinusoidal electrolethallor current must ho roughly 
between half an am pore and one amjjore, while 
Regonsburgor gets similar results with 10-per-cent- 
mterrupted direct ourrent of from 31 to 53 milli- 
am pores 

(3) Controlled experiments on human beings have 
not been carried quite up to tho point where tho 
subjoct fads to recover his mobility immediately on 
the cessation of the current In slaughter-house 
practice tho current strength hos just above this 
pomt, and it mimt have done so m the case of those 
rare electrical occ idents m which the nightmare state 
persisted after the accident. 

(4) Lodue submitted hnnself to interrupted direct 
current up to 4 milliampores but failed to reach 
unt onsciousness, although his assistants supposed 
him to bo completely imcon-w lous for twenty minutes 
He felt sure, however, that if the ourrent had been 
raised a very little higher unconsciousness would 
have ensued Dr J Hertz, in Pans, therefore re¬ 
peated the experiment oil incurable invalids with 
currents up to 25 rmlhaniporos (or 18 mtlhamjieres 
where the on ponod was 1U per cent) but Leduc’s 
prediction was not fulfilled The subjects failod to 
pass beyond the nightmare state They exhibited 
permanent dilation of pupils and were unable 
to respond to stimuli, but they retained their 
sensibility. 

(5) Breathing was sometimes inhibited during 
the nightmare state m Hertz’s subjects, and in some 
victims of electrical accidents. Zimmem in particular 
refers to an accident in which the victim knew that 
he could not breathe voluntarily and dreaded that 
artificial respiration might be abandoned pre¬ 
maturely 

(6) Tho muscles in Hertz’s subjects were some¬ 
times contracted and sometimes relaxed The 
absence of squealing in oloctrolethallod pigs is 
not therefore necessarily due oither to muscular 
contraction or to unconsciousness It may, for 
all we know, bo due simply to tho nightmare 
state. 

(7) Whether the pigs, if conscious, suffer pain 
from the current must depond on whether their 
muscles are relaxed or violently contracted Both 
conditions may occur m practice. 

I intend to publish before long a more detailed 


statement of the above points, the purpose of the 
present letter is to urge that every effort should be 
made to encourage inquiry into an unsettled question, 
with regard to which we require now data based on 
research and not dogmatic assertions based on the 
will to believe. 

C W. IIumk. 

14, Tho Hawthorns, 

Finchley, N 3 
Dec 1 

Magnetism of Tin 

S Ramacitandka Rao has rejxirtod 1 that, on 
testmg colloidal powders of white tin magnetically, 
its paramagnetic susceptibility becomes diamagnetic 
as the particle size decreases, tins diamagnetism 
increasing as the particle size decreases. A fow years 
ago wo often observed tho same phenomenon in the 
investigation of the effect of cold-working on the 
susceptibility of whito tin. In our case we found 
that tho paramagnetio susceptibility of white tin 
changes its sign as the internal stress caused by 
oold-working increases, this value of diamagnetism 
increasing ui proportion to internal stress This 
change of susceptibility lias been explained by a 
slight expansion of tin by cold-working*. 

Thus the interesting phenomenon observed by 
S R Rao may bo explained as follows As a 
theoretical calculation shows, the lattice constant 
of a metal is somewhat larger in the surface layer 
than in the interior, the constant attaining gradually 
its normal value at some hundred layers below tho 
surfaoe Hence it is to be expected that, as the 
particle sue of tin diminishes, its mean lattice 
constant increases ; the result of oolloidalisation is 
therefore tho same as that of cold-working Hence 
we may assume that through tho volume oxj>ansion 
duo to oolloidalisation of tin, its magnetic suscepti- 
bdity is affected m two different ways : 

(1) The decrease of paramagnetic susceptibility 
due to the diminution of free electrons causod by 
the expansion. 

(2) The increase of diamagnetic susceptibility due 
to the increase of bound electrons caused by the 
expansion 

In the case of oold-working of white tin, its 
susceptibility is observed to change, for example, 
from 0 027 x 10~* to — 0-0040 x 10-*, corresponding 
to a change of density by cold-working from 7-291 
to 7 280 Tho calculated value of the susceptibility 
corresjxmdmg to this change of density is from 
0-0270 x 10-* to — 0-0061 X 10~'; the agreement 
between tho observed and theoretical values is 
satisfactory. It may, therefore, bo oonoluded that the 
curious change of susceptibility from a piositive to a 
negative value m the case of oolloidalisation is due 
to the increase of the mean lattice constant due to 
refining of tin particles; but a quantitative oom- 
panson between the theoretical and observed values 
cannot be made, as the change of density caused 
by oolloidalisation has not yet been measured. 

Kotak6 Honda 
Yosomatsu Shimizu. 

Research Institute for Iron, 

Steel and Other Metals, 

Sendai, Japan. 

Deo, 15. 

1 Natom, 184, 288. Aug 26, 1084 

• K HomU and Y Shlndiu, Nirtrai, 188, 606 , 1988. Y. Shlmlro, 
Sex Rtp-, 88 , 016 , 1033 
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Magnetic Induction in a Supra-Conducting Lead 
Crystal 

In our last note 1 we showed the relation between 
magnetic induction and field strength in the oase of 
a polycrystalline lead rod. We now report shortly on 
analogous experiments oarried out with a lead single 

The measurements were carried out at various 
temperatures with tho second mothod that wo 
desenbod, the magnetic moment of the supra- 
conductor being determined in a constant field One 
may conclude from Fig 1, in which the results of 
our measurements at 4 24° K. are shown (full curve), 
that the destruction of supra-oonductivity occurs ui 
almost the same way in single crystals and in poly- 
crystalline lead. The suddon rise of tho induction 
begins almost exactly at the same critical fiold 
strength //* as in polycrystalline matonal , however, 
m single crystals the transition region, that is, the 
fiold interval in which the transition from one state 
to the other begins and terminates, is considerably 
narrower, extending over merely 7 gauss In the 
transition region, the induction is observed to rise 
slightly with time m a constant magnetio field 



in different experiments varied between 0 and 2 per 
cent of the maximum of B in tho transition region. 
It was found that tho residual magnetisation sank 
noticeably with time 

The strong dependence on time and the small 
hysteresis in single crystals have convinced us that 
all states of a supra-conduotor with an induction 
differing from zero are unstable These experiments 
again confirm the concept of two phases, an ordinary 
and a supra-conducting phase with an induction 
equal to zero. The transition from the supra-con- 
ducting to the ordinary phase occurs rapidly, whereas 
tho reverse transition takes placo more slowly It is 
interesting to note that the lattor process ocours so 
gradually that a fairly sensitive telephone m con¬ 
nexion with an amplifier is insufficient to detect any 
spontaneous changes m the induction 

O N Rjabinin 
L W Shubnikow 

Ukrainian Physico-technical Institute, 

Kharkov 
Nov. 25 

1 a N HJalilnln and L W Sliulmlltow, Nature, lM, 286, A.u* 25, 


Symbols for Chromosome Numbers 


Whilf in entire agreement with Prof Cates’s 
view 1 that a convention should be agrood upon to 
distinguish between the basic and the haploid 
chromosome number, I am not oonvincod that tho 
introduction of a new symbol is necessary. The use 
of x to mdicuto the basic number, leaving n for the 
haploid number, has been the standard practioo in 
this laboratory for the last three years* In Bpite of 
Prof Cates’s fears, no confusion seems to ariso from 
its use. I may also point out that a Creek letter has 
the grave practical disadvantage of being trouble¬ 
some to print and impossible to type on an ordinary 
machino 


BftKNHILDA SOUAFKR, 
Librarian. 

John lnnos Horticultural Institute n, 

Morton Park, London, S W 19 
Jan 1 


1 Nature. 134. lOll, Deo 29,1934 

1 See Darlington, ‘Recent Advano- -- . . . 

ansome and Tlillp, "Recent Advance* In Plant Genetic*", t 
1932), Crane and Lawrence, “The Genetic* of Garden 1'lanU", p 


However, the reverse process, tho appearance of 
supra-oonductivity on moving from strong fields to 
fields less than //*, is found to be different for singlo 
crystals and polycrystalline rods For comparison, 
the dotted ourve on the same figure shows the 
relation between B and H for polycrystalline lead 
It appeared that m this transition the induction 
followed a change in the field strength slowly, the pro¬ 
cess depending strongly on time The dependence on 
time was particularly strong in the transition region of 
the field strength—the same field strengths as those at 
which the supra-oonductivity was destroyed—where 
even after waiting for half an hour wo did not succeed 
in reaching a state of equilibrium, the induction still 
changing with noticeable velocity. As tho period of 
our experiments was limited by the speed with which 
the helium evaporated, the curves which we obtained 
in decreasing magnetio fields do not correspond to 
the equilibrium state On decreasing the field strength 
to zero a residual magnetisation is observed, which 


Publication of Nomina Nuda 
Wk wish to support tho appeal of Sir Sulney 
Harmer in Nature: of December 22 (p 973) for the 
suppression of nenmna nuda by editors of scientific 
publications 

Editors, however, cannot always bo expected to 
recognise tho character of names which, like the one 
that has caused Sir Sidney Haimer’s protest, may 
perhaps be called nomina semmuda We would further 
appeal, therefore, to writers of zoologies 1 papers to 
avoid UBing names that are not formally introduced 
according to the rules of zoological nomenclature 
C. Tats Regan, N. D. Riley, 

Director. Keeper of Entomology 

W. T. Calman, W. D. Lang, 

Keeper of Zoology. Keeper of Goology 

British Museum (Natural History), 

London, S.W 7 
Jan 7 
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Joints irom f o 

X Hay investigation of thin films of myosin, the 
protein substance of the muscle, by Mr W T Astbury 
and Mrs Sylvia Dickinson, shows that this substance, 
when stretched, bohaveH very much like a keratin, 
which is derived from hair. Keratin differs from 
myosin mainly in containing the sulphur compound, 
cystme the authors raiso the question whether hair 
might not bo considered os ‘vulcanised’ muscle 

Pro! (} Hcvesj points out that, while the isotopes 
of potassium of atomic weight 40 or 41 may bo 
responsible for its radioactivity, there still remains 
the difficulty of reconciling tho computed long life 
of those isotopes with the half-million volt energy of 
tho electrons emitted by potassium. Prof F H 
Newman and Mr H J Wftlke suggest that the 
radioactiv ity of potassium may be due to extremely 
small amounts of an isotope of weight 40 hitherto 
undetected, which may have arisen from tho action 
of neutrons upon the abundant calc mm isotope of 
tin* same atomic weight 

Copper and lead though of greatly different 
atomic number (20 and 82) are found by Dr Giulia 
Alocco to absorb the more penetrating comnir par¬ 
ticles to the same extent The softer cosmic shower 
producing 'radiation’ is unequally absorbed bj sub¬ 
stances of different atomic number 

Certain irregular variations with tunc m the 
amounts of cosmic rays are found by Prof V F Hess 
anil Dr. W Illing to be due mainly to the softer 
components and to be rolatod to variations, in the 
opposite sense, in the horizontal component of the 
earth’s magnetic field 

Dr Leo S/ilard and Mr T A Chalmers report that 
the heavy clement indium, when bombarded with 
neutrons, yields radioactive substances of three 
different hfo periods Since indium has only two 
known isotopes (113 and 115), one of them must bo 
activated with two periods This had been observed 
previously only with light elements. 

The radioactivation of iodine by means of neutrons 
liberated from heavy water by tho gamma rays of 
radium is reported by Dr T K Banks, Mr T A 
Chalmers and Prof F L Hopwood This raises 
interesting questions concerning atomic transmuta¬ 
tions that might he brought about within the living 

The ordinary hydrogen molecule (H,) is the simplest 
known molecule, and the first task of any physical 
theory that aims at explammg the nature of matter 
is to account for its structure, as indicated by its 
spectrum Prof O W Richardson reports several 
new systems of bands ill the H, spectrum, and dis¬ 
cusses the elei tronic configuration that might account 
for them 

Europium bichloride gives in ultra-violet light a 
brilliant purplish-pink fluorescence, tho spectrum of 
which oontams a broad band in the blue, identical 
with that given by fluorite under the same condition 
This is considered by Dr K. Przibram as additional 
evidence that the blue fluorescence of fluorspar in 
ultra-violet light is due to the presence m that 
mineral of tho rare element europium, in the form of a 
bivalent salt 

In the spectrum of the light scattered by liquids 
(Raman effect) two ‘wings’ of continuous light 
usually appear at the sides of the primary line. 


regoing Letters 

Dr E Gross and Mr M Vuks bring evidence from 
tho light scattermg behaviour of diphenyl ether to 
show that these ‘wings’ are not due to tho rotation 
of tho molecules, as usually assumed, but to tho 
vibrational Raman effect 

Synthetically produced auxin, tho hormone re 
sponsible for growth by tho elongation of tho cells, 
is found by Dr K V Thimann and Mr, J B. 
Koopfh to bo also fully active in promoting root- 
formation on pea cuttings From this they deduce 
that tho growth promoting and root-forming sub¬ 
stances of plants are identical 

From the rate at which eyes are regenerated m 
decapitated (well fed but previously starved) flat- 
worms ( Dendrocoelum), Dr A A Wolsky deduces 
that starvation reduces tho amount of formative 
material available for regeneration 

Cosmic dust coming from inter-planetary space is 
probably responsible for tho luminous night clouds 
obsorvod in Norway and Canada Prof Carl StArmer 
gives particulars of their height (82 km ) and velocity, 
as determined m Norway during 1933 and 1934 , 
he suggests thut the clouds are chiefly illuminated 
by ultra-violet rays 

The ‘swishes’ or ‘whistlers’ sometimes heard in 
radio rocoivors are produced, according to Mr T L 
K< kersley, by the dispersion of a sudden pulse 
travelling through tho electrically-conducting layer 
of the upper atmosphere (ionosphere) and refloetod 
at tho polar regions Mr Eckersley brings ovidence 
to prove that the obsorvod < hange in frequency with 
time in the «ase of a ‘swish pair’ agrees with that 
to he expected from his theory 

The usual method of separation of heavy from 
ordinary water depends upon the fact that, during 
electrolysis, ordinary water is decomposed first, 
leaving the heavy component behind Dr F P 
Bowden and Mr H F Konyon have measured the 
over-potential of heavy hydrogen as compared with 
tho ordinary variety and from its value calculate that, 
undor optimum conditions of electrolysis, about four* 
teen times more H, than D, is liberated at the 
cathode 

Sir James Henderson proposes to simplify the 
dimensions of electrical and magnetic quantities, 
basing lus suggestions on the view that all magnetic 
phenomena are due to electronic motion He postu¬ 
lates that tho only permeability is that of vacuum 
and that it has no dimensions This makes p, = 1 
and K, =■ l/o*, so that the electrostatic system of 
dimensions disappears ’ 

A sky-blue fluorescence in ultra-violet light is 
developed, upon oxidation, in the anti-benbori 
vitamin (B,). Prof. R. A Peters reports tins change 
and indicates its bearings on the, as yet undeter¬ 
mined, chemical constitution of vitamin B, 

The change in the magnetic susoeptibdity of white 
tin from para- to diamagnetic when it is reduced to 
a colloidal powder, as observed by Dr 8. R. Rao, 
is analogous to the same magnetic ohange produced 
by cold working, according to Prof K. Honda and 
Dr. Y Shimizu. These authors explain both phe¬ 
nomena as due to the different atomic arrangement 
in the surface layers from that in the interior, 
the lattice constant being larger in the surface 
layer 
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Sir John Flett, director of H M Geological Survey, for 
hm researches “concerning the mmeral structure of 
the Earth” in the realms of petrological, palaeonto¬ 
logical and stratigraphical goology , Murchison Medal 
to Prof E B. Bailey,profcssorofgeologym the Umver 
sity of Glasgow, for his researches in stratigraphical 
and tectonic goology ; Lyell Medal to Prof D M S. 
Watson, Jodrell professor of zoology and comparative 
anatomy in University College, London, in recognition 
that he has “deserved well of the Science” in the 
fields of palaeontological and stratigraphical goology , 
Bigsby Modal to Prof H H Read, George Hordman 
professor of geology in tho University of Livorpool, 
“as an acknowledgement of eminent services” to 
petrological, structural and stratigraphical geology 
The balance of the Wollaston Fund has been awarded 
to Dr. W J Arkoll, of the Murchison Fund to Mr 
J V Harrison, and of tho Lyell Fund to Mr J J 
Hartley and Mr L K Wager 

Edison Medal Award 

The Edison Medal for 1934 has been awarded by 
tho American Institute of Electrical Engineers to 
Prof Willis R Wlntnoy, “for his contributions to 
oloctrical science, his pioneer inventions, and his 
inspiring leadership in research” Tho Edison Medal 
was founded by associates and fnonds of Thomas A 
Edison, and is awarded annually for “meritorious 
achievement m oloctrical science, electrical engineer¬ 
ing, or the oloctrioal arts” by the American Institute 
of Electrical Engineers Prof Whitney has been vice- 
president in general charge of research of the General 
Electrio Company, Sohenectady, Now York, since 
1932 

Equivalence of Energy and Inertial Mass 

On December 28, during tho meeting at Pittsburgh 
of tho American Association for the Advancement 
of Science, Prof. A. Einstein delivered the Josiah 
Willard Gibbs Lecture of the American Mathematical 
Society. The accompanying summary was provided 
by Prof Einstein for the use of Science Service • 
“It is well known that the equivalence between 
energy and inertial mass is one of the most important 
consequences of the special theory of relativity, 
this principle forms at present a useful tool of research 
m the physics of atomic nuclei. The theoretical 
derivation of this principle of equivalence, while 
restricting myself to what is conceptually necessary, 
is the subject of my lecture. From the Lorentz 
transformation and the assumption of the impulse 
and enorgy principle for material particles, the form 
of the impulse and energy of the moving particles, 
as well as the equahty of mass and reat-onergy, is 
derived. The whole proof is based on the considera¬ 
tion of an elastic and an inelastic collision between 
two identically constituted material particles.” 

Limits of Industrial Employment 

Db. E. C Snow, in a paper read before the Royal 
Statistical Sooiety on January 15, discussed "The 
Limits of Industrial Employment—the Influence of 
Growth of Population on the Development of 
Industry". The first part of the paper dealt in con¬ 


siderable detail with the facts of growth of population 
in the nineteenth century and up to tho outbreak of 
War During a considerable part of that period, the 
jKipulation of England and Wales wos increasing at 
tho rate of 300,000-350,000 per annum—entirely duo 
to the decline in the death rate This decline in 
mortality was not peculiar to industrialised Great 
Britain, but was oquully marked m other agricultural 
countries The analysis of the statistical evidence 
seems to justify the view that the growth of mdustry 
m Groat Britain was net the direct cause of the 
increase in population The population circumstances 
of England anil Wales at tho prosont tune are widelj 
different from those ruling up to the time of the War 
The population at ages under thirty-five years is 
declining At ages over sixty it is still increasing, but 
the net effect is an annual increase of population of 
not more than a quarter of that beforo the War Tho 
economic effect of the smaller rate of population 
growth now is indicated by the fact that tho quantity 
of foodstuffs imported since 1924 has increased at less 
than 1 per cent per annum The overseas countries 
which rely on this market for an outlet for a large 
part of their production of foodstuffs are living in 
the expectation that Great Britain can increase its 
imjKirts of food at the old rate of 5 per cent per 
annum, whereas, in faet, it lias for somo time onlj 
been increasing at the rate of 1 per cent per annum, 
ami beforo long even thiH small rate of increase is 
likoly to decline 

Russian Academy of Sciences 

The recont decision of tho Soviet Government to 
transfer tho Russian Academy of Sciences and its 
affiliated institutions from Leningrad to Moscow 
marks the beginning of a new ponod in the history 
of the Academy, which dates back moro than two 
hundred yoars As is pointed out in tho Izveetw, the 
transference is not a measure dictated merely by 
consideration of convenience Indeed, the accom¬ 
modation whioh has to bo provided at short notice 
for more than a hundred institutes, laboratories, 
museums, etc , forming tho Academy is only obtain¬ 
able in the already overcrowded Moscow mainly at 
the expense of other mstitutions, whioh are being 
moved elsewhere New and spacious buildings are 
being erected at a 'shock speed’, but mostly just 
planned, while many of the institutions are actually 
moving. In addition, living quarters have to be 
provided for the thousands of academic officials and 
their families, suice all flats, rooms, etc in Moscow 
are under the strictest State control. All these 
difficulties have resulted from the recont decree 
'by which the Academy has been brought under 
the direct control of the Soviet of th< People’s 
Commtssars Now statutes for the Academy are 
being prepared ui order to replace “the old trad.tions 
of purely academic outlook” by work on problems 
connected with the “socialistic reconstruction” of the 
country. While the new order will possibly mean 
increased material support for some of the academic 
institutions, the decision as to whether or not a 
certain branch of abstract research deserves support 
will apparently be now in the hands of laymen officials. 



112 


NATURE 


January 19, 1935 


Association of British Zoologists 

The annual mooting of the Association of British 
Zoologists was held on January 5, in the rooms of 
the Zoological Society m Regent's Park, under the 
presidency of Prof F. Balfour Browne The morning 
session was given to a discussion of the general 
tronda of zoological science at the present time In 
opening the discussion. Prof D \f S Watson defined 
zoology as the science of arumul life in all its aspects 
Ho emphasised the rocent tendency of zoology to 
return from the strictly taxonomic and morphological 
outlook of the latter part of the last century to tlio 
more biological outlook of pre-Darwinian zoologists 
He concludod that the reason for this tendency, in 
spite of the undeniablo importance of a knowledgo 
of comparative morphology for all bronchos of zoology, 
is that the time is now past when important altera¬ 
tions in our conceptions of morphology are likely 
to occur Ho thinks that the greatest nood to-day 
is a wider knowledge of tho animal as a living thing, 
and of those bronchos of zoology, such as comparative 
physiology, embryology and genetics, on which 
knowledge of animal life must rest In recent years 
this need has been brought oven more clearly to tho 
front by the groat extension of the economic applica¬ 
tions of zoology 

In the discussion which followed, there was almost 
complete agreement with Prof. Watson both in his 
definition of zoology, and m the emphasis which he 
laid on the development of zoology as tho study of 
the living animal Dr. J Gray dwolt on the need 
for teachers to treat the animal as a living thing. In 
the past, and still to a large extont to-day, zoological 
teaching has, he thinks, failed to give a broad picture 
of animal life • to repair this failure is its most 
pressing need In comparative physiology, which 
provides a large proportion of the essential know¬ 
ledge for the science of animal life, tho aims of the 
zoologist aro similar to those of the modical physio¬ 
logist, and he must follow similar methods Dr E S 
Russell agreed with earlier speakers in regarding 
zoology os the science of animal life, and stressed 
tho necessity in such a scionee of returning to the 
earlier conception of the animal as an organism and 
discarding tho analytical outtook which originated 
with the development of the cell theory Prof. E W 
MacBnde also accepted the study of animal life os a 
definition of tho aim of zoology He emphasised tho 
importance of habit in the life and evolution of animals 
and therefore in zoological soience. In the afternoon, 
several members of the association demonstrated 
applications of photographic methods to biological 
research Mr F. S J Hollick described an apparatus 
for recording the movements of insect wings in flight 
and the air currents set up by their movements, while 
Mr. A. G Lowndes gave an account of his most recent 
methods of photographing tho movements of small 
animals by means of an instrument in which the 
stroboscope and cinematograph are combined 

Cancer Research 

At the quarterly meeting of the Grand Council of 
the British Empire Cancer Campaign held on January 


14, the following additional grants for 1935 were 
approved —£200 to Dr Ralston Puterson for the 
part-time services of a radiologist at tho Holt Radium 
Institute, Manchester ; £250 to the Strangoways 

Research Laboratory, Cambridge, for tho services of 
Dr A Glucksmann , £200 to Dr Edith Paterson, at 
Manchester and £1,000 to the Radium Beam Therapy 
Research for the salary of qualified research workers 
Tile Scientific Advisory Committee has been allotted 
a sum of £500 for tho yoar 1935 for the salary and 
expenses of a research worker to carry out, under its 
supervision, an investigation of the action of rudiation 
on colloids. Tho National Cancer Association of 
South Africa, which is representative of the research 
organisations of tho Cape, Transvaal, Natal and 
Orango Free State, has been approved as a body 
affiliated to tho British Empire Cancer Campaign 
Tho Ottawa corresi»ondont of The Time* states that 
Canada will commemorate the twenty-fifth anni¬ 
versary of tho accession of King George to the throne 
by establishing a national fund for a campaign against 
cancer m Canada 

Decreasing the Number of Motor Accidents due to Skidding 
Conclusions on this topic arrived at by Prof. 
R. A Moyer, of Iowa State College, os sot out in a 
paper read to the Highway Research Board, have 
been reported by Soience Service, Washington, 
D C An exhaustive study of tho skidding char¬ 
acteristics of motor-car tyres on various types 
of road surface indicates that the most important 
anti-skidding factor on the highway is to cover its 
surface with gritty particles so that it act a like sand¬ 
paper The markod increase in the speed of vehicles 
on highways has led to a serious problem. The 
coefficients of friction betwoon road surfaces and 
rubber tyres become smaller as the speed increases, 
and so skidding becomes easier. All stopping dis¬ 
tances and oentnfugal forces on curves increase aa 
the square of the speed; that is, if the speed is 
doubled the shortest possible distance for stopping 
is increased four tiraos and the necessary road friction 
is also increased four times Highway engineers have 
boen considering the possibility of building curves in 
spiral transmission fashion when the speed exceeds 
fifty miles an hour. In fast driving, in order to 
negotiate curves, the driver finds it easier to move 
from one Bide of the road to the other, but on blind 
curves this is a danger to approaching cars. En¬ 
gineers are considering the possibility of building 
curved roadB of Buch a shape that this tendency of 
drivers of fast cars may cease to be a menace to oars 
coming in the opposite direction. Prof. Moyer also 
points out that the application of the brakes when 
the car is going round a curve increases the tendency 
to Bkiddmg sideways but that the application of 
power decreases this tendency For uniform broking 
the distribution of the load should be suoh that more 
weight falls on the back wheels than on the front wheels. 

Position of the American Negro 
Racial unity, racial pnde and raoial traditions 
have been of late subjects of discussions in which 



January 19, 1935 


NATURE 


113 


passion and prejudice have been more conspicuous 
than oxaot knowledge From Vanderbilt University, 
Nashville, Tennessee, one of the smaller privately 
controlled universities of the Unitod States, we have 
received a volume of abstracts of t hoses presented 
during 1933-34 by candidates for advancod degrees 
and, among them, a study by a candidate for the 
doctorate of philosophy of a movement for fostering 
these eloments of culture among a ‘non-Aryan’ group, 
namely, the American Negro It seems that since 
towards tho closo of the nineteenth century a sus¬ 
tained effort to develop race-conscious feeling so as to 
achieve “the internal unity and sentimental solidarity 
necessary to give the race a life more or loss separate 
from other groups” has accompanied a vigorous 
struggle for recognition and status Especially in tho 
five years 1910-15, the aims and purposes of tho 
movement became definitely established, a recognised 
leader emerged and formal machinery for its further 
promotion was created At the prosont. tune, extensive 
provision is made by Negro colleges and universities 
for courses of instruction in Negro life and history, 
and numerous activities have dcvelojied outside the 
class room designed to inako students better ac¬ 
quainted with Negro tradition pageants depicting 
Negro progress and achievement, essay competitions, 
the celebration of Negro History Week, exhibitions 
ot Negro art and literature and music festivals 
featuring Negro folk music. By making his history 
and tradition extensively known outsido the com¬ 
munity, it is assumed that the Negro will gain a 
larger measure of reoogmtion and respect from the 
world at largo for his worth and capacity. 

History and Uses of Paraffin Wax 

In his paper read before the Institution of Petro¬ 
leum Technologists on December It, 1934, on the 
“Utilization of Paraffin Wax and Petroleum Ceresin”, 
Mr. P G. Higgs outlined the history of petroleum 
wax from its discovery in 1830 to its production 
on a commercial scale Its use for a long time 
was restricted, since combustibility alone of all its 
useful properties was universally acknowledged as 
of market value Time has shown, however, that 
paraffin wax can be used in cases where its 
characteristics of resistance to water, inertness, 
good electrical properties, etc., are invaluable. 
Thus to-day, apart from its ohief function as an 
llluminant, it is employed, for example, as a 
proofing agent for porous materials, in the manu¬ 
facture of waxed paper and paper boards, as an 
external coating to wooden receptacles for the pre¬ 
servation of foodstuffs, as an ingredient of polishes 
and in the electrical industry for insulating purposes. 
In addition, it is used in the form of an aqueous 
emulsion in the sizing of paper, as a size in the weaving 
of cotton, and as a glossing agent in the laundry trade 

Petroleum ceresins, the most recent addition to 
the range of paraffin waxes, are characterised by a 
relatively high setting point and micro-crystalline 
structure. Experiments have shown that the addition 
of 0-3 per cent or less to commercial paraffin wax 
alters the structure of the whole practically to micro¬ 


crystallinity. Moreover, m the cose of candles made 
from paraffin wax to which a similar small percentage 
of ceresin has been added, resistance to bending is 
substantially increased Initially, tho strong oolour 
of petroloum ceresin was a disadvantage in this 
connexion, but this is overcome by incorporation of 
the ceresin during tho manufacture of tho paraffin 
wax and rofining the two together Tho resultant 
product, while having a planning colour, algo locks, or 
has in a much lesser degree, the defects usually con¬ 
sequent on marked crystallinity of the paraffin wax 
It is reasonable to suppose, therefore, that the useful¬ 
ness of paraffin wax could bo still further oxtondod 
by the addition of small quantities of petroleum 
ceresin Whether it is hotter to manufacture ‘doped’ 
waxes or leave the ‘doping’ process to the user is, 
however, still an open question 

Water Purification by Ozone 

In Engineering of January 4, Mr T Rich gives an 
account of the devolopmont of the treatmont of 
water by ozone whioh has resulted from the researches 
made by P Otto in 1898 in connexion with his thesis 
for a doctor’s degree at tho Sorbonne, Whon Dr. 
Otto was carrying out Ins experiments, the question 
of potablo water supplies in Franco was becoming a 
matter of concern, and, encouragod by Pasteur, he 
took up the design of ozone water sterilisation 
apparatus for outputs varying from that through a 
singlo tap to that required for large cities. One of 
the first important installations laid down to his 
designs was that for Nice, and smoe this was con¬ 
structed many other places on the Riviera have 
followed tho example of Nice, owing to serious out¬ 
breaks of typhoid. In 1932, the scientific commission 
for tho study and oontrol of tho water Bupply of 
Paris decided to supersede the use of chlorine by the 
use of ozone for treating water taken from the Seme 
and the Marne, while quite recently an important 
ozone-sterilisation plant has been put into com¬ 
mission for the water supply of Nanoy, a manufac¬ 
turing city of 120,000 inhabitants. There are other 
plants in operation in Belgium, Italy, Rumania and 
on tho Congo, and the system has been applied to tho 
water supply of large passenger vessels. Tho principal 
apparatus m a plant is the eleotncally-worked Otto 
ozone generator, and of this Mr. Rioh gives a full 
description 

Grey and Red Squirrels in England 
In the report on animal numbers, issued by the 
Oxford University Bureau of Animal Population at 
the end of 1934, the director, Mr A D. Middleton, 
states that the ovidenco from the Bureau’s three 
hundred or so observers in various parts of Great 
Britain points to another serious increase of 
the American or Carolina grey squirrel (Scmrue 
enrolment is, Gmelin) and also an increase of the 
native British red squirrel (Scwrue leucorous, Kerr) 
after the setback due to disease outbreaks of a species 
of Eimena (Cocoidia) noted in 1931. During the 
last three years, the report points out, the British 
red squirrel seems to have been steaddy regaining 
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its former status in most parts of the country and 
is now commonly soon in many districts where the 
American grey squirrel is not piosont Even within 
the area occupied by the grey squirrel, red squirrels 
have frequently boon soen during the past two years 
The American groy squirrel, after its severe set¬ 
back m 1931, duo mainly to disease, was in com 
paratively low numbers during 1932 and 1933, but 
thcro are now many indications that a period of in¬ 
crease is well on the way It has gradually extended 
its range, spreading outwards from the mam 
aroas previously occupied (homo counties. Midlands, 
Central YorkHlnro, Cheshire, North Wales, Dum¬ 
bartonshire, Fife and the environs of Bournemouth, 
Exeter and Edinburgh) ; several have been found 
in an isolated wood near Woodbndge, m Suffolk 
“Should the numbers increase groatly over this large 
area,” adds Mr Muldloton, “it seems probable that 
the grey squirrel may become of more serious 
economic importance than hitherto ” The Oxford 
University Bureau is now extending its national 
m\estigations of animal numbors to the Japanese 
doer (Cervue atka) winch liavo escaped from many 
English parks and taken to living wild in the woods 
of the homo counties and tho south, and of harvest- 
bugs (Trombuludae) 

Scientific Correspondence of Sir James Smith (1759-1828) 
The mam portion of Part, l of the Catalogue of 
Manuscripts in the Library of the Linnean Society 
of London is devoted to the scientific corro«j>ondonce 
of the first president of the Linnean Society, and 
Mr. Warren Dawson lias abstracted the more im¬ 
portant matters referred to in more than 3,000 letters 
received by Sir James Edward Smith (1769-1828) 
(Catalogue of the Manuscripts 111 the Library of the 
Linnean Society of London, Part 1 The Smith Papors 
The Correspondence and Miscellaneous Papers of Sir 
Janies Edward Smith, M.D , F R S , First President 
of the Soeioty By Warren R Dawson, F R S E 
Pp 114. London The Linnean Society, 1934 
1 Os net) It is a careful piece of work, the completion 
of which confers a benefit on all who are interested 
in the natural history of the period immediately 
following Linrucus’s death, and tho transference of 
hiH collections to England six years later The 
correspondents include many distinguished naturalists 
both at home and abroad, and some of their letters 
are valuable documents from the point of view of 
the history of biology Sir James Edward Smith 
was primarily a botanist, but as possessor of 
Linnaeus's collections for about forty-five years he 
had wide interests as a naturalist Ho was one of 
the founders of the Linnoan Society of London, his 
co-founders being the Rov. Samuel Goodenough, 
afterwards Bishop of Carlisle, said Thomas Marsh am, 
an entomologist 

International Aspects of Drug Addiction 
In the Norman Kerr Memorial Lecture on tins 
subject published in the January issue of the British 
Journal qf Inebriety, Sir Malcolm Delevingne, late 
Deputy Permanent Under-Secretary of State and 


British representative on tho Opium Advisory Com¬ 
mittee of tho League of Nations, showed that the 
international treatment of the problem during the 
last fourteen years has afforded a striking example 
of what can be accomplished m a difficult field by 
international co-oporution, aided by the machinery 
of the League of Nations. After u historical sketch 
of the subject with sjH>cial roforonce to the con¬ 
ferences at the Hague and Geneva, he dealt with tho 
present position, showing that a system of control 
over the export and import trade is in operation, 
whioh if universally and effectively adopted is 
practically watertight The illicit traffic however still 
continues to flourish, owing to a resort havmg been 
mode to clandestine sources of supply or to parts of 
the world whoro oontrol is less strict or non¬ 
existent In dealing in conclusion with tho medical 
and scientific aspen ts of tho problem, Sir Malcolm 
buefiy alluded to tho treatment and after care of the 
addict, the possibility of replacing the drugs wholly 
or partly by less dangerous substances, the rate of 
consumption of the drugs in different countries, and 
tho question as to whether new drugs are habit- 
formmg or not 

Engineering Research in Japan 

In vols. 10 and 11 of the Japanese Journal of 
Engineering rocently issuod by the National Research 
Council of Japan (Imperial Academy House, Veno 
Park, Tokyo), abstracts of varying length aro given 
of somo 400 papers on civil engmoonng, naval archi¬ 
tecture, toohnology of ordnance, electrical engineer¬ 
ing, mine engineering and metallurgy The abstracts 
aro printed in English, and about three-quarters of 
them relate to various asjieots of olectrioal engineer¬ 
ing. Somo of the papors have boon contributed to 
the Institution of Electrical Enginoors of Japan, while 
others contain reports of researches earned out at 
the Electrotochmoal Laboratory, Ministry of Com¬ 
munications, Tokyo, and at research institutions and 
universities Corresponding journals issued by the 
National Rosoarch Council contain abstracts of 
papors on astronomy, chemistry, physics, botany, 
zoology and other branches of science 

Contour Maps of the East 

Among the latest additions to Bartholomew's 
General World Series are maps of tho Middle East 
(Persia, Iraq, Palestine, Syna, Turkey and North 
Arabia) and the Far East (China, Japan, Korea and 
Manchukuo) on scales respectively of 1 .4,000,000 
and 1 : 8,000,000 The maps are contoured and layer- 
coloured in green, brown and purple. Political and 
provincial boundaries are clearly marked, and on the 
map of the Middle East the chief roads, routes and 
caravan tracks are shown, as well as airports All 
railways and the principal steamer routes are given. 
The scale allows a considerable amount of detail 
and a large number of names. The printing is clear, 
and the maps should prove most useful. The pnoe 
of each map mounted on doth and folded is six 
shillings 
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The Cape Naturalist 

In November there apjiearod the first number of 
tho Cape Naturalist, which is designed to increase 
the interest of non-techmcal readers m Nature and 
arelueology in South Africa A striking cover repro 
ducos the flower of Stapeha, the colour and carrion 
like odour of which attracts blowflies which pollinate 
the flowers, and sometimes, doceived by the smell, 
deposit their eggs upon tho petals The articlos uie 
sliort and varus! enough to make a general appeal 
(Pp 24, price Id post free, liom Mrs Stephens, 
Alma Road, Row-hank, Capo Town ) The magazine 
is issued by tho Cape Natural History Club, and should 
it meet a demand it will be issued quarterly, or 
possibly in timo monthly 
International Hospital Congress 

Thu. Fourth International Hospital Congress, 
wluoh has been organised by tho Italian Government, 
will be held at Romo on May 5-12, when the following 
subjects among others will bo discussed tho hospital 
as part of a system of public health , the equipment 
and technical installation of hospitals , the work of 
tho hospital and its protection in times of disaster 
'1 he Congress will bo preceded by a tour of inspection 
of some of the large towns in northern Italy, and be 
followed by excursions in southern Italy, Sicily and 
Tnpoli Further information can be obtained from 
the International Hospital Association, Lucerne, 
Switzerland 

First Comet of 1935 

A MKssAiiR published in The Times ot January 10 
announces that a comet has boon discovered by' 
Mr E L Johnson of tho Union Observatory, 
Johannesburg This comet will bo called Johnson’s 
comet, 1035A The comet is presumably faint 
Some half dozen faint comets aro soon every year 
For example, in 1933 there woro six, ranging in 
magnitude at brightest from 8 to 18 (this was tho 
laintest oomet winch has yet been observed) Of 
these, three were periodic and recognised as returns 
of known comets. It is somo years sinco a notable, 
naked-eye comet appeared 

Scientific Meetings m Australia 

Many of the Australian scientific societies have 
arranged meetings for January in Melbourne, the 
natural centre during its centenary celebrations for 
conferences and congresses of all kinds. The 
Australian National Rosearoh Council hold its annual 
session on January 15, when important questions of 
future polioy woro debated It has been suggested 
that its scope be altorod somewhat, and that it take 
the title of Royal Society of Australia, recently 
bestowed on a smaller scientific society established 
at Canberra On January 16-23 the Australian and 
New Zealand Association for tho Advancement of 
Science is holding its biennial meeting under the 
presidency of Sir Douglas Mawson Public addressee 
are being delivered by Dr. P. Marshall on volcanoes 
of tho Pacifio and by Sir Georgo Julius on certain 
aspects of the unemployment problem. Sir David 
dime Masson is giving the Liversidge Memorial 


Locturo to Section B on crucial advances in chemical 
theory during the lost half century Immediately 
following these sessions, tho half-yearly meeting of 
the Council for Scientific and Industrial Rosearoh will 
take place while many minor societies and groups 
of workers are arranging gatherings for discussion 
of matters of common interest 

Announcements 

Tub Council of the Physical Society has awarded 
the twelfth Duddell Medal to Dr W Ewart Williams, 
lecturer in physics at King’s College, London 

We regret to announce tho death, on January 13. 
of the Rev S. A McDowall, chaplain and Henioi 
suenee master at Winchester College, aged fifty two 

The Huxley Memorial Denture of tho Royal 
College of Scienco, South Kensington, for 1935 will bo 
delivered on May 6 by Sir Honry Dale, director of 
the National Institute foi Medical Research, who has 
chosen as his subject “Viruses and Heterogenesis 
an old Problem in a now Form” 

The following appointments have recently boon 
modo by the Sccretaiy ot .State for tho Colomos 
Mi M W Gibbon, Mr J K Miller and Mr E W. 
Member, to bo superintendents of agriculture, 
Nigeria, Mr W F Buldock (assistant conservatoi 
of forests), to be senior assistant conservator of 
forests, Tanganyika, Mr C B Bisset (assistant 
geologist, Nyasaland), to bo field geologist, Uganda , 
Mr A do K Frarnpton (agricultural superintendent, 
British Guiana), to bo agricultural offieor, Straits 
Settlements and Federated Malay States, Mr 
G L R Hancock (assistant entomologist, Agri 
cultural Department), to bo biologist, Makereio 
College, Uganda , Mr E F Peck (votoi inary officer, 
Nigeria), to bo veterinary anti agricultural officei, 
Somaliland, Mr (! Smith (deputy conservator of 
Forests, Federated Malay States), to be conservator 
of forests, Johore, Mr A J Wakefield (semoi 
agricultural officer), to bo deputy director of agri¬ 
culture, Tanganyika 

Applications ore invited for tho followuig appoint¬ 
ments, on or before tho dates mentioned —An 
agricultural lecturer and worden at tho Kent Farm 
Institute, Borden, Sittingboume (Jan 21) Teachers 
of science subjects and mathematics and engineering 
at tho Willesden Technical College—The Secretary, 
Willesdon Local Higher Education Committee, 
Education Office, Dyne Road, Kilburn, N W 6 
(Jan 26) A head of the Junior Technical School 
for Boys, North-Western Polyteohmo, Prince of 
Wales Road, Kentish Town, London, N W 6—The 
Clerk to the Governors (Jan 31). A veterinary 
pathologist in Malta—The Director of Recruitment 
(Colonial Service), 2 Richmond Terraco, White¬ 
hall, S,W 1 (Jan 31) An assistant entomologist 
at the Rothamsted Experimental Station, Har- 
pendon, Herts—The Secretary (Feb 15) A 
professor of botany in the Egyptian University, 
Abbasia, Cairo—The Dean of the Faoulty of Science 
(March 15). 
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Queensland Aborigines. Further notes on the aborig¬ 
ines of Princess Charlotte Bay, North Queensland, 
have been published by Messrs Herbert M Hale 
anil Norman B. Tindale (Rec .S'. Austral Mug , \ol 5. 
No 2) A study of the language and vocabularies 
of four tnbos arc included Two types of canoe are 
in uso, one in which a singlo outrigger is placod on 
the starboard sido, and the other a double outnggor 
The canoos arc made from trees hollowed out, 
formerly by axes of stone, and the outnggors are 
supported by booms In the firet, the booms are 
lashed to crossod sticks which are attached to the 
outrigger , in the latter the booms are directly 
attached in pairs to oach outrigger Tho \ mw held 
by Roth that tho single outnggor is a local modifica¬ 
tion of the double is not accepted It is thought 
that they are both due to external cultural inliuonce, 
differmg in time. Tho camps are both temporary 
and somi permanent The former may be constructed 
by small parties when away hunting Their shelters 
differ considerably from thoso which are oroctod in 
tho semi permanent camps and may be occupied for 
weeks or even months. The temporary shelters arc 
semicircular, and only four or live feet in diameter. 
They are formed of a framework of thin saplings, on 
which strips of bark are laid Leafy boughs afford 
additional shelter from the sun In tho moro enduring 
form, the huts aie larger and higher. They aro built 
in a rounded dome-shaped form with a circular base 
about ten feet in diameter Bark completely covers 
the framework, except for the small doorway only 
twelve or sixteen inches in height Tho bark is 
covered with thick tussocks of grass This affords 
efficient shelter from all but the heaviest rains The 
only shelters to which the term ‘permanent’ can 
properly bo applied aro caves and rock shelters 
These aro occupied by large bodios of natives for 
long periods, especially during the wet season The 
surfaces of large rook shelters usually bear a number 
of paintings, many representing anunals and other 
objects, winch can readily be identified 

Ecology of a Bahaman Fresh-Water Lake. An interest¬ 
ing research by Mr 0 M Bredor, Jr , “Ecology of an 
Oceanic Frosh-watcr Lake, Andros Island, Bahamas, 
with special Reforonco to its Fishes" (Zoologica, 18, 
No 3, 1934) is the result of short expeditions in 
January 1932 and 1933 This island represents a 
certain ooological condition that should be of par¬ 
ticular interest to biologists It is truly ocounic and 
of coral reef formation The fishes in Lake Forsyth 
have already been listed (Bredor 1932) and are the 
only vertebrate group which may be considered 
abundant. They aro all typically manno, or at least 
braekish-wator forms, and are apparently entirely 
supported by the dense beds of the poculiar brackish 
and hardwater plant Ratophora flooring the bottom of 
the lake, or by tho microscopic or nearly microscopic 
organisms living on its fronds , a cortain number 
being predaceous and feeding on the former. The 
fish population in suoh fresh-waters as those on 
Andros Island may be accounted for by their ability 
to withstand fresh-water in which a sufficient amount 
of oaloium is present The few invertebrates present 
are mostly fresh-water forms, marine invertebrates 
in general not sharing the adaptability of the fishes 
and being mu oh more susceptible to slight chemical 
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changes “Lake Forsyth may bo considered as repre¬ 
senting a ‘new’ frosh-water environment in which 
invading forms are just commencing to establish 
thomselves Various gradations from this condition 
backward to purely manno conditions are represented 
in other Bahama Islands, Andros Islund representing 
the most advanced position chiefly because of its 
greater drainage area.” 

Fish Gills Specialised for Oxygen Deficiency. Accessory 
respiratory organs in fishes aro somewhat seldom, 
and then in a secondary sense, related to living out 
of water In all fresh-water fishes with such accessory 
structures, the development of the structures has 
been correlated with existence in oxygen-dofioiont 
water, as Carter and Beadle notably showed for the 
inhabitants of the (Iran Chaco swamps Gerrit 
Bovolander has oxamined Anna from this point of 
view, and notes that the gills are in many respocts 
different lrom those of other fishes. The lamellae 
aro highly modified into sieve plates, which are 
presumably highly efficient in absorbing oxygon 
under low tension, and possibly serve also in atmo¬ 
spheric respiration (Copeta, p 121 , 1934) He 

suggests that this specialisation is correlated with 
continued existence and activity in stagnant marsh 
waters, which would explain not only the habitat 
solection displayed by Amin, but also the survival of 
this ‘living fossil’ into presont times. 

Digestion of Wood by Insects. Since Lyonet m 1762 
earned out the first crude experiments designed to 
disoover how wood is digested by insects apparently 
feeding on it, a large number of investigators have 
attacked this fascinating problem. The history of 
these researches and the latest conclusions are very 
concisely surveyed in a recent paper by K Mansour 
and J J Mansour-Bek (Biological Reviews, 9) The 
mam conclusion is that the role in the digostion of 
wood of intracellular micro-organisms, often present 
in xylophagous insects, is not so important os was 
thought by many authors, particularly by Buchner 
and his school Indeed, some wood-eating insects 
proved to be free of micro-organisms and yet able 
to survive on a wood diet, being able to secrete 
cellulose The micro-organisms of others have been 
cultivated m vitro, and found to bo unable to break 
down cellulose In wood-eating termites, the in¬ 
testinal Infusoria are utilised as a direct source of 
food, so that these insects should be classified as 
feeding on micro-organisms, not on wood Many 
true wood-eaters do not depend upon cellulose and have 
no oellulase, but utilise starch and soluble sugars m 
the wood. Nitrogen is obtained probably from 
proteins which are practically always present in 
wood, while proteolytic enzymes have been found in 
most wood-eating insects. This makes superfluous 
the assumption that micro -organisms fix atmospheric 
nitrogen for the use of their host 

Wood Anatomy and Anglos perm Origin. Prof. G. R. 
Wieland has an interesting discussion from the 
palfBobotamcal point of view of recent contributions 
bearing upon this problem in “Tropical Woods” of 
1934, the journal published by Prof. Reoord of 
Yale University. He deals especially with the new 
investigations of Hagerup, in whioh developmental 
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studies luive l>eon made of the conifer inflorescence 
by the method of serial sections Those researches 
have strengthened the viow thut the conifer phylum, 
mcluduig botli Pinm and Arnucarui , is a very 
homogeneous group But Wioland dissents from the 
view that it is a necessary conclusion that the main 
souroe of tho Angiosporms has to bo found along a 
lino from Conifers to Gnotalos to Piporaceae and 
Juglandaceae He recalls again the anatomical 
rcsemblancos between the Cy c ads and the Cycadooids 
which have been his own mam interest, and the 
tngiosperms, especially those vessel less members, 
the Homoxylose of van Tieghcm which are again 
coining into the forefront of botanical interest 
<lupta’s recent review of the lioinoxyloiis woods is 
examined, but Wioland chssonts from his tendi ncy 
to put Mtujnolm and Cycadeoid into parallel rathei 
than convergent linos Wioland still evidently 
s\nipathisos with Lomesle’s conclusion (/fee gen de 
liotanique) that the Magnoliaceai am very ancient as 
compared with other Angiosporms (Lomcslo regards 
the group as showing clear transition from sialariform 
tradicals to vessels) and that the Tvcodcoid theory’ 
of Angiosperm origin must still b<> rcskonid with 

Cold Weather Planting in Northern India. In Forest 
bulletin No 80, “Uold Weather Planting in Northern 
India” (Delhi Manager of Publications, 1934), Mr 
It G Champion, sylvieiilturist at the Research 
Institute, Debra Dun, deals with the planting 
problem in tho United Provinces Except whore 
irrigation is an economic proposition, practically the 
whole of plantation work has to he done at the 
broak of tho rains, when tho necessary labour is 
usually veiy difficult to proeuie and, even if obtained, 
is very liable to leave the work or bo largely in¬ 
capacitated by malana and other complaints due to 
tho general dampness, and to tho unsatisfactory 
condition of tho drinking water After ail allusion 
to tho taungya methods of obtaining now crops, 
which are proving m some cases so great an assistance, 
Mr Champion says that were it possible to do any 
appreciable part of tho work in tho cold or early hot 
weather, it would be most advantageous Cold 
weather work would bo of value bocauBo, for nearly 
all species, tho most rapid growth occurs in tho first 
week or two of the rains, or oven before the monsoon 
has sot m definitely enough for most planting work 
This period is lost if tho plants are only recovering 
from transplantation 01 the planting out work cannot 
all bo completed in the very few early favourable days. 
This is an interesting comment sinco experiences in 
Wost Africa, under rather different conditions, are 
pointing in tho same direction The bulletin describes 
experiments made between 1027 and 1932 at Debra 
Dun on planting out entire plants or stumps of 
thirty-threo tree species after good winter ram, and 
a few trials of planting at regular mtorv als throughout 
the cold weather. As would be expected, the results 
varied greatly with the amounts of rainfall during 
tho year of experiment, but very few specios proved 
satisfactory. Teak stumps planted in March in the 
shade give good results provided the monsoon is not 
delayed, whioh has happened only twice in the period 
at Dehra Don, but they may sucoeed in most years 
in moro favourable localities 

The Alkali Metals. H Alterthum and R Rompe 
have prepared (Pkys Z , Oct 15, 1934) a long sum¬ 
mary of work done on the alkali metals m the years 
1030 - 83 . The summary includes nuclear properties 


atomic weight, mechanical and magnetic nuclear 
moments, natural and artificial nuclear disintegra 
tion , electronic properties oi tho atoms and mole¬ 
cules, including spectroscopic data, fluorescence anil 
gas-dischargo work , chemical, elect ra al and optical 
data of the dispersed and of the massive metals 
There is a special section on laboratory methods for 
the preparation of tho pure metals The lists of 
references given should be extremely useful to those 
working with theso metals 

Non-Linear Mechanics Three monographs on this 
subject, by Prof N Krylnff and Dr N Bogolmhoff, 
have been published at Kioff by tho Academy of 
Sciences of the Ukraine, makmg a total of seven¬ 
teen published thoro or clsowhoro since 1931 Some 
me in French or German , thoso in Russian or 
Ukrainian usually have a Freni h xummui y Thu 
general problem is the solution ot differential equa¬ 
tions relating to motion which is approximately 
simple huimonic, hut not exactly so It is densely 
related to H Bohr's theory of almost jicriodic 
functions, that is, of luni turns having no periods m 
tho strict sonso, but having an unlimited number of 
thorn to any given degree of approximation How¬ 
ever, tho Russian authors are not, like Bohr and 
many others, concentrating on the puroly mathe¬ 
matical and functional aspect, but aie developing it 
from tho point of view of differential equations and 
their physical interpretations Among tho wide 
rnngo of their applications may be noticed astronomy 
(celestial mechanics), engineering (vibrations of 
synchronised machines), aviation (longitudinal 
stability of aerupluucs), and radio-tolephony (pro¬ 
perties of radio valvos) They show that a phenomenon 
analogous to the Raman effect, winch is usually 
regarded as explicable only by quantum mechanics, 
can bo oxplamod by classical mechanics as a simple 
consequence of tho equations of motion not being 
exactly linear 

Characteristic Solution of a Differenual Equation It is 
well known that an integral equation can be found 
equivalent to the system modi up of a linear 
differential equation and certaui ooundary conditions, 
and that the appropriate Groen’B function of two 
variables is closely connected with either system A 
method of finding on integral equation corresponding 
to a differential equation witnout boundary conditions 
is now given by H Nakano (Japanese J Math , 11 , 
1934) Again a function of two variables plays an 
important part. It is callod the characteristic solu¬ 
tion, but it must not bo confused with the character 
istic functions (of one variable) arising from a 
differential oquation involving a parameter Tho 
characteristic solution, unlike the complete primitive 
ot tho differential equation, contains no arbitrary 
constants ; but if either is known the other oan be 
,easily obtained. Usually, of course, both are un 
known, but wo can obtam a certain amount of in¬ 
formation about the characteristic function by means 
of an integral aquation which oan be set up in terms 
of the functions occurring as coefficients m the given 
differential oquation Tho author imposes sever. 1 
restrictions upon those coefficients, and one wonders 
whether the methods could not have been extended 
so as to include an investigation of singularities 
The later part of the paper applies tho properties of 
characteristic solutions to a certain class of differential 
equations called volUtgentltch, which may perhaps be 
translated as 'wholly proper’. 
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Geographical Studies and Teaching 


Geographical Association 
HE annual meeting of the Geographical Associa 
tion was hold at the London School of Economics 
on Januury 2-5 Lord Moston in his presidential 
address doalt with tho “Geography of an Indian 
Village”, referring particularly to his own oxperienco 
as a settlement oflieer in tho United Provinces in the 
early days of his service in tho Indian Civil Service 

This caroful description of tho work of a settlement 
officer lias a groat importance as illustrating tho use 
of a thorough local geographical study os a basis lor 
proporty valuation, taxation and loial administra¬ 
tion When the assessment or reassessment of a 
District (using that term in its Indian sense as 
meaning an administrative unit, commonly 1,000- 
3,000 square miles in area) betomos necessary, the 
work, which is likely to o< eupy throo or four years, is 
entrusted to a 'settlement officer’ He starts by 
securing a/goncral view of the whole area, and in 
the careful descriptions prepared tlioro exists, hidden 
away in Government offices throughout India, a vast 
store of unpublished material of great geographical 
value He then undortakos systematically tho aurvoy 
of each villago—a ‘villago’ designating the tract of 
land (m tho United Provmcos commonly 50-1,000 
acres) round the hamlet or residential centre A 
base map—usually on tho scale of 18 inches to one 
mile—is prepared oither by the Survey of India or 
by an ad hoc survey party controlled by the settle¬ 
ment officer. Each field is numbered and a description 
of it made by the village accountant The record 
includes the character of the soil, crops, ownership, 
occupation, taxable value and taxes paid. The soil 
classification commonly used is into black cotton 
sod, lirst-class loam, second-class loam, sandy loam, 
sand, gravel and uncultivable. It is not perhaps 
fully roalisod that there exists for practically tho 
whole of settled India this accurate soil and land 
utilisation survey 

Tho nucleus of the older typo of Indian village 
m the United Provinces is usually the ancestral homo 
of the chief landowner surroundod by its mud wall 
Around it is an irregular ring of houses—arranged 
with vory littlo planning and no sanitation , then 
the hovels of the depressed classes. The village pond, 
which sorvos as a public bath for man and beast as 
well as for a supply of drinking water, completes 
the picture Surrounding tho hamlet is a ring of 
richly manurod land but which, because of tho sourco 
of its manure, is only cultivated by the depressed 
classes, and then finally the arable land of the 
villagers Reference was made by Lord Meston to 
ohanges in soil and sod values which are tending to 
rosult from the extension of irrigation—including the 
impoverishment consequent upon the accumulation 
of alkali 

Two sessions of tho Association were held in con¬ 
junction with the Le Play Society At one, Mr. 
A E Moodie gave an account of studies carried out 
in the Stubaital in tho Austrian Tyrol At the other, 
under the chairmanship of Sir Jolin Russell, the 
leader of the party in tho Hold, throo short papers 
were presented on Russia. Mr R A. Pelham gave 
a historical introduction. Dr A S J Baster, an 
economist’s view, while Mr Leonard Brooks gave a 
fascinating account of recent educational develop¬ 
ments He emphasised tho central place that the 


factory occupies m the life of a community and that, 
like other activities, the school is attached to it. 
As vocational education, the system is good in the 
essentially close contact which is maintained. The 
children aro given a conspectus of tho whole working 
of the factory, and can afterwards take their places 
in different parts of the works Similarly, tho 
university has almost entirely given plaoo to 
specialised tochnual research or training institutions 
There are already signs, it would appear, of the 
desire to rotum to a moro general educational system, 
at least in places, hut the general progress in literal y 
mode in tho last fivo years is so amazing as to be 
almost incredible 

Dr G P Gooch in Ins addross on “Geography and 
International Problems” indicated clearly the un- 
] sir taw e attachod by historians to tho geographical 
background, but at tho same time illustrated the 
need for closer co-ojioration between specialists His 
sketch of the geogiaphical background of China could 
not possibly be accepted by geographers, nor could 
his description of the Saar 

Dr Dudley Stamp in his lecture on “Planning the 
Land for tho Puturo” roforred particularly to recent 
studies in land utilisation in the Unitod States At 
presont, out of a total area of 3,000,000 square miles, 
the proper use of roughly a third is not yet decided 
Por the best types of land in the country—for 
example, tho bolts of good soil in the Middle West— 
it is clear that they must remain m agriculture 
Similarly, for the poorest lands the proper use is 
clearly desert, forest or grazing The probloms arise 
in areas of intermediate value Amongst the roasonB 
for existing mal-utihsation of land somo of the chief 
are : (a) those consequent upon tho history of settle¬ 
ment—tho clearing of poor land in the East before 
the better land was discovered ; (5) the ravages of 
soil erosion ; (c) the development of communications 
throwing all areas into ready contact and rendering 
cultivation in poorer tracts uneconomic ; (d) ‘over¬ 
production’ of agricultural commodities consequent 
upon technical progress combinod with diminution 
of foreign trade ; («) the depletion of forest lands , 
and (/) social ohanges—the need for more land for 
recreation or for semi-Bubsistonce cultivation A 
summary was given of work undertaken, especially 
under tho Roosevelt administration, to combat the 
difficulties. Of tho varied planning schemes, those 
based on the economic needs of the moment are 
fraught with danger; those based on a careful 
investigation of the potential capacities of the land 
are working on a*sure foundation 

Among the interesting lectures of a general nature 
must be mentioned that by Brigadier H. St J. L. 
Winterbotham on the history of the Ordnance 
Survoy, Dr. Bernard Smith on water supply and Dr 
Allen Mawor on place name study 

Institute or British Geographers 

Tho formation of the Institute of British Geo¬ 
graphers was recorded in Nature of January 14, 
1933, and the Institute hold its third annual meeting 
at the London School of Economics on January 1 
and 4 of this year. 

Dr. H. A Matthews dealt with the "Seasonal 
Distribution of Rainfall m the Mediterranean Region 
of California’’ by a careful analysis of dispersion 
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diagrams The results, in this area, confirm tlie 
general simplicity of the regime and do not therefore 
add greatly to the information obtained by using 
mean monthly ramfall values, but a clear demon¬ 
stration is afforded of tlio value of a logarithmic 
scale in plotting seasonal variation Variability 
of monthly precipitation increases markedly («) 
fiom north to south and (6) from lower to higher 
elevations 

Mr E (J Bowon showod tho results of attempting 
to map the ‘spheros of influence* of the missionary 
saints of the Dark Ages, chooHing St Samson and 
St ('olumba, m Celtic Britain These spheros seem 
to coincide with cultural provinces determmed on 
tlio basis of arclneological distributions, but m the 
discussion various reasons were suggested for this 
Mr K H Huggins’s paper on “Typos of Settle¬ 
ment in the Scottish Highlands” was concerned 
to a considerable degree with the delimitation of 
the Highlands’ as distinct from tho ‘Lowlands’ 
By using such criteria as structure, elevation, ’amount 
of relief’, proportion of moorland, type and density 
of settlement, different ‘limits’ to the Highlands are 
obtained, and there is clearly a icntral area where 
all tlio Highland characteristics are present, fringed 
by a broad transitional area 

Mr K C Edwards dealt with the consequences 
of loccnt improvements in tho River Trent as a 
waterway—mcluilmg the growth of Nottingham us a 
leading distribution centre for petroleum products 

The distribution of settlements, permanent, and 
temporary, and of cultivated crops in Alpine vallojs, 
is a subject of considerable importance and concern¬ 
ing which there is an extensive literature But an 
important advance in knowledge is marked by Miss 
Alice Garnett’s careful and suggestive study of 
insolation A formula for tho calculation of insolation 
intensity at any given spot (based on slope, aspect 
and the sun’s elevation) has been devised anil it is 
possible to construct ‘intensity maps’ Special 
importance is attaohod to spring noonday intensity 
values At the Bame time ‘time poriods of insolation* 
arc mapped and tho results are combined. 


This method of investigation seems to demonstrate 
a possible law of alpine settlements, namely, that 
above c 1,100 m , all permanent settlements avoid 
tho areas of winter sliodo, while uhae villagos follow 
tho edge of the winter noonday shadow line For 
regions studied in lat 40° N , above 1,400 m , wheat, 
barley and rye require at least an 80-90 per cent 
spring noonday intensity Whoat can ripon up to 
c 1,600 m. where a noonday equinox intensity 
oxeeodH 90-05 per cent of the maximum possible at 
that time, provided these areas also have long time 
poriods of insolation Arons with a 50-70 per cent 
intensity are generally given over to meadow, while 
land with an intensity value of less than 50 per cent 
is loft to forest It is abundantly clear that this study 
has an important bearing on land planning in alpine 
areas and is capable ot extension to regions of lower 
relief m higher latitudes—for example, to the High¬ 
land valleys of Scotland and Antnm, where tho in¬ 
tensity and time period of uisolation would seem to 
have a bearing on health problems 

Dr S VV Wooldridge, by a preliminary analysis 
of areas in the London basin, dealt with the ‘facet’ 
as tho ultimate unit of geographical analysis The 
facet is difficult of definition though the concept is 
clear A river terrace, a dip slope, a plateau (oven 
if only a fragment) are ‘facets’ which thus correspond 
in general with geoinorphological units, but in detail 
have different boundaries Thus tho ‘Taplow Terrace 
lacot’ as a geographical unit docs not coint ide with 
the distribution of tho Taplow Terrac e gravels of 
the geological map 

The last session of the mooting was devoted to a 
discussion of Prof 0 B Fawcett’s paper on tho 
relations between the advance of science in geography 
and tho life of the community, read before tho 
British Association at Aberdeen in September last. 

Tho Institute, in accordance with its avowed 
policy of publishing memoirs too long for inclusion 
in existing periodicals but unsuitable for publication 
in book form, has issued, as its first volume, Dr 
R O Buchanan’s study of the pastoral industries 
of Now Zealand L Dudley Stamp 


Annual Meeting of the 
’"'HE annual mooting of tho Mathematical Asso¬ 
ciation was held at the Institute of Education, 
London, WC 1, on January 7-8, undor the pre¬ 
sidency of l J rof E H Neville, of the University 
of Reading The following distinguished mathe¬ 
maticians wore elected honorary members ol the 
Association • Profs E. Borel (Paris), J Hadamard 
(Pans), O H Hardy (Cambridge), D E Smith (New 
York), E. T Whittaker (Edinburgh) Mr. A W. 
Siddons, of Harrow School, was elected president of 
the Association for the forthoommg year 

In his presidential address, entitled “The Food of 
the Gods”, Prof Neville dealt with a problem in 
mathematical education which is of considerable 
importance and difficulty. From the fact that tho 
preparation given to a schoolboy a quarter of a 
century ago for an entrance scholarship examination 
at Cambridge would bo adequate to this examina¬ 
tion as it is at present, while the undergraduate of 
those days would find many of the questions in a 
modem tripos incomprehensible, he deduced that the 
universities of to-day build a different mathematical 
struoture, but are oontent to build it on foundations 
which have not changed uinoe the beginning of the 


Mathematical Association 

century Since this difference is due to the direct 
influenoe of changes in emphosis m creative mathe¬ 
matics on the toochmg at the universities, lie urged 
that such changes ought to have a greater and far 
more rapid inftuenco on teaching at tho schools than 
they seem to have. Room for now ideas can only be 
found by omissions or condensations, by the expulsion 
from the curriculum of methods and ideas once 
valuable but now outworn, kept m placo through 
liiortia To demonstrate tho possibility of such a re¬ 
form, Prof Neville gave some examples illustrating the 
successful working ol a similar process at the under¬ 
graduate stage. To bring this about at the school 
stage, the young teacher has tho knowledge of what is 
important, the old teacher has the experience of what 
is practicable and the influence to effect the changes ho 
desires, and Prof. Neville sees in tlus an opportunity 
for tho generations to co-operate At present, eaoh 
advance is followed by a soore of years m which tho 
backward schools and the popular textbooks creep up 
to the leaders , he envisages a responsiveness every¬ 
where to the ferment of current ideas, which should re¬ 
sult in a mathematical nourishment requiring no long 
periods of accommodation, the true ‘food of the gods’. 
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Following the presidential address, Brigadier 
H St J L Wintorbotham, Director-Goneral of 
Ordnance Survey, spoke on “Geography and Mathe- 
tnaticH”, detailing the many and vanous ways in 
whu h a knowledge of mathomaticH assists goo- 
graphual progress 

Of the four papers wlu< h oi copied the morning of 
January 8, that which attracted most attention was 
given by Mr (! L Parsons, of Merchant Taylors’ 
School, under the title “The Work of a Junior 
Mathematical Assoi lation” The members of tins 
Assoc latum are seine eight public schools in the 
Tsmdon area , five meetings arc held each year, and 
a good attendance of the math< mat e ally minded 
pupils in the higher terms of these schools is obtained 
Occasionally the mootings are addressed by dis¬ 
tinguished adult mathematicians, but more frei|uently 
by the boys themselves, who are thus ontouraged m 
habits of independent thought and research Sir 
James Jeans is tho president of the Association, and 
the president’s annual essay pri/.e attracts many 


In tho afternoon, Prof L) R Hartree, of tho Univer¬ 
sity of Manchester, gave a paper on “The Bearing of 
Statistical and Quantum Mechanics on School Work” ; 
aftor asserting that the new mechanics lias no direct 
boaring on school work, he explained m elementary 
terms some of tho basic concepts of the subject in 
Much a way as to illustrate tho indirect mfluonco the 
new ideas might bo expected to exert, on Hchool work 
m mathematical physics Following this, the warm 
interest which members of the Association invariably 
take m points of teaehmg priw. tu e was again demon - 
stiated by' a lively discussion on “The First Encounter 
with a Limit”, m which teachers from the schools and 
universities took part Tho meeting ended with a 
delightful lecture by Prof ('. H Hardy on “The 
Theorem of the Arithmetu and Geometric Means”, 
m tho course of which he discussed several different 
proofs of the fundamental moquality connecting 
those two moans, and incidentally directed attention 
to some very important, but much neglected, work 
by Ur R F Mmrhead on inequalities of a more 
general typo 


Work of the Rothamsted Experimental Station 


A S knowledge of plant growth accumulates, the 
number ot points from which tho problem of 
(rop production can bo attaekod increases Sineo tho 
foundation of tho Rothamsted Experimental Station 
in 1843, the activities of the Station have been 
steadily extended so as to make it possible to follow 
up some of the now probloms which are continually 
brought to light by tho work there and olsowhoro 
The study of quality in orops, for example, has led 
to a considerable amount of work in conjunction with 
tho Instituto of Brewing, the Millers’ Research 
Association, sugar beet factories, etc The work on 
malting barley, for example, has outgrown the 
accommodation at Rothamsted, and, having reached 
the stage whore closer contact with the brewing 
industry was necessary, has boon transferred else¬ 
where 

The Rothamsted report for 1033* gives a brief 
summary of tho various probloms under investigation 
during the year at Rothamsted and Woburn, and 
also includes trials carried out at outside centres. 
Though the field and laboratory work aro roally one, 
they aro, for tho sako of convenience, dealt with 
separately m tho report Tho report includes results 
of some schemes of experiments oonducted on a 
uniform basis at a number of centres, for example, 
results of ten years experiments with malting barley, 
and of experiments on the offoct of fertilisers on the 
yield and quality of sugar boet A list of papers 
published from the Station is also included, together 
with comments on the contents of each 

The problem of soil organic matter continues to 
receive attention, the plan of investigation being one 
designed and begun some years ago This problem 
is important m view of the possibilities of modernised 
cereal growing, and tho Rothamsted experiment will 
help in answering tho question which will inevitably 
be asked by those contemplating farming under the 
new conditions—how far it is possible to practise 
mechanised corn-growuig and pay no attention to 
replenishing the stocks of soil organic matter by the 
addition of farmyard manure, sheep folding, etc 


• RoUmaxtol Experiments! Station, Harpetulen Lawea Agri¬ 
cultural Trust Report for 1933 Pp 200 (Harpenden Rothamsted 
Experimental Station, 1034 ) U id 


That the solution of this problem is not so sunplo as 
was once considered is gathered from tho observation 
in the report that green manures do not keep up the 
productiveness for wheat of tho light soil at Woburn, 
and that the residual values of farmyard manure and 
of cake and com fed to animals at Woburn appeared 
to bo much less than is indicated by tho recognised 
tables The latter observation lias also an important 
bearing on the existing method of assessing certain 
compensations duo on tho termination of tenancies. 

Dr R A Fisher, who loft in October 1933 to take 
up his new dutios as Galton professor m the Uni¬ 
versity of London, has written a short account of the 
contribution of Rothamsted to the development of 
the scienco of statistics. One development, namely, 
the realisation that it was necessary to treat the 
question of field procedure and that of statistical 
analysis as but two aspects of a single problem, has 
resulted in definitely increasing the value of experi¬ 
mental work To quote Dr. Fisher, “By applying 
statistical methods not only to the interpretation but 
also to the design of experiments, it is not uncommon 
for the value of the experiment to be increased five 
or ten fold, a result which could not be obtained from 
improved methods of interpretation only” It is 
doubtful, for example, if the capacity of superphos¬ 
phate and Bulphato of ammonia for reinforcing eaoh 
other's effect could have been detected and estimated 
if it were not for the improvements in plot technique 
and interpretation df results The Statistical Labora¬ 
tory has tackled tho problem of technique in live¬ 
stock trials, having commenced by a successful pig 
feeding experiment ; tho pons and feeding arrange¬ 
ments have been designed so that all types of rations 
are distributed equally over all the groups of pens 
instead of all the pigs on one treatment being in the 
same pen. 

The report is essential for those engaged m teach¬ 
ing or research work. The long-term experiments 
and the thoroughness of tho liaison between field and 
laboratory work give added value to tho work at 
Rothamsted Tho practical farmer will also find the 
report interesting, but most of the results will doubt¬ 
less reach him through the medium of the agri 
cultural Press. 
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University and Educational Intelligence 

Liverpool —Prof H H Road, George Herdman 
professor of goology, who has just boon awarded the 
Bigsby Modal of the Geological Society of London, 
has worked largely on the geology of the Highlands 
He has made a number of important iliscovonos on 
tho complicated region of lower Banffshire and north 
Aberdeenshire, anil has just published a paper on the 
geology of Unst, in the Shetland Islands 

Educational problems in India are, perhaps, 
more various and more baffling than in any other 
country, and among tho most difficult are those of 
the education of the Anglo Indian child Also, at 
the present time, thoy are of peculiar urgency owing 
to the progressive limitation in recent years (and 
the prospect of still moro drastic limitation in tho 
near futmo) of the fields of employment open to tho 
Anglo-Indian community and the simultaneous in 
ireaso (from 1921 until 1931, 22 per tent) in their 
numbers some 20,000 who ought to be earning 
their living are actually unemployed A valuable 
and timely discussion of the subjin t is reported m 
tho Journal of the Iloyal Sot lety of Arts A paper 
load on November 9 before the Indian Section of 
the Society by tho Very liov J A Graham, honorary 
siqierintendent of St Andrew’s Colonial Homos, 
Kalimpong, Bengal, describes what has proved to be 
an efficient enterprise for enabling needy Anglo- 
Indian children to develop into worthy members of 
society Beginning in 1900 with six children, it has 
grown into an educational colony in which 575 boys 
and girls boused in cottagos aro being trained for 
such occupations as agriculture, engineering, tho 
railway, telegraph and forest services, business, 
teaching and nursing. In tho course of tho discussion 
which followed the reading of tho paper, attention 
was diroctod to tho rocent inauguration of a ton 
thousand aero colony at Lapra in Bihar This was 
dosenbed os one of the most hopeful of projects 
hitherto tried for providing openings for Anglo 
Indians, 


Science News a Century Ago 

Translation of Cuvier's “Animal Kingdom" 

Cuvier’s “Animal Kingdom”, which had been 
published in fifteen volumes by Edward Griffith and 
others, was reviewed at length in The Times of 
January 24, 1835 The whole of tho Baron’s “Rdgne 
Animal”, said tho reviewer, has been translated with 
a vast addition of supplementary matter, including 
a full description of all the species, calculated to render 
the work “not merely useful to tho naturalist, as a 
hook of pure scienoe, but also interestmg to the 
public at large, as a general zoological biography, 
and ornamented as containing original and well 
oxeouted illustrations. , . The gentlemen who have 

been associated with Mr. Griffith in tins arduous 
undertaking are Mr Edward Pidgeon, Colonel Charles 
Hamilton Smith, Mr John Edward Gray and Mr 
George Gray. Their competency and qualifications 
are sufficiently well known. . . Without entering 
into a more elaborate examination of the work, we 
may confidently characterise it as one which cannot 
fail to reoommend itself to a very high rank in public 
estimation. It appears to have been executed with 
great care ; it evinces a large share of scientific talent 
and research in the editors ; and the plates, tome of 
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them from drawings by Landseer, are distinguished 
by great neatness and fidelity ” 

Of the authors of tlim work, Griffith (1790 1858) 
was an original member of tho Zoological Society, 
John Edward Gray (1800-75) was a keeper at the 
British Museum and Col Smith (1770 1859) served 
in the Army in 1797-1820 After the appearance 
of tho review, a correspondent wrote to The Times 
saying that Edwaid Pidgeon had died in poverty 
on October 14, 1834 

Beaufoy's "Nautical and Hydraulic Experiments” 

Col Mark Bcaufoy (1764 1827), the son of a 
Quaker brewer, was a physicist and astronomer, but 
he will ho romembi red longest for his exjxirimeiits 
on ship resistance, and as the founder in 1791 of the 
Society for the Improvement of Naval Architecture 
His experiments wore made in Greenland Dock, 
Rotherhithe, during tho jierioil 1793-98 After lus 
death, his son published at his own expense Ins 
“Nautical and Hydraulic Experiments with numerous 
Scientifii Miscellanies”, the hook being printed at 
Beaufoy’s private press in Lambeth In a roview of 
tho first volume of this work published in the 
Atheruvum of January 24, 1835, many passages were 
quoted One of these said “For some years the 
calculations were made at Colonel Beaufoy’s residence 
at Hacknoy Wick by himself, assisted by his wife, 
who contributed no inconsiderable share to the 
progress and success of the experiments , for favoured 
alike m person and m mind sho was a good 

mathematician and astronomer familiar with all the 
details of the observatory, tho calculation of eclipses 
etc she was never at a loss for leizure m the 

furtherance of her husband’s pursuits ” 

In concluding Ins remarks, the reviowor said, “we 
liave only to express our obligations to the publisher 
for tho munificent gift, he lias laid on the altar of 
science By the tune his work is completed, it will, 
it is reported, have cost together with the experi¬ 
ments it records, a sum of 60,0<)()£, the value of 
thirty years assiduous labour not being counted in 
this estimate There is a munificence and devotion 
about this gift, which have, wo believe, no parallel 
in the history of scienco” 

Records of General Science 

In January 1835, the first number appeared of a 
Record of General Science, a monthly journal odited 
by Dr R D. Thomson, lecturer in t hermstry in the 
Blenheim Street Medical School, with the assistance 
of Prof Thomas Thomson, regius professor of 
chemistry m the University of Glasgow. It was 
published by John Taylor, 30 Upper Gower Street, 
London, bookseller and publisher to tho University 
of London In the preface, after some remarks on 
the gcnoral history of periodicals, it was said “A 
few years have only elapsed since not less than six 
Scientific Journals wore published in Great Britain ; 
these have now dwindled into two one of which is 
published monthly in London, and the other quarterly 
in Edinburgh”, The number opened with an article 
by Prof Thomas Thomson “On Calico-Printing”, 
illustrated with actual samples of material pasted in. 
Other articles dealt with respiration, the composition 
of the blood, vanadate of lead, transmission of heat 
through bodies, distillation of pit-ooal and the mag¬ 
netic intensity of the earth. Some of the articles were 
original contributions, while others were reprinted 
from the leading scientific journals published on the 
Continent 
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Societies and Academies 

Paris 

Academy of Sciences, December 10 (C H , 199, 1345- 
1403) * Walter M. Elsasskr Forces and nuclear 
linkages Joseph Latssus The cementation of 
ferrous alloys by beryllium. Cementation by beryl¬ 
lium increases the superficial hardness of ferrous 
alloys, reduces the oxidation at high temperatures 
and increases the resistance to corrosion. Jean 
Cournot and Marcel Chatjssain • Study of the 
influence of the modo of immersion of tho tost-pieces 
m oorrosion experiments Jacques Lekol The 
hydrates of calcium aluminates, sulphoalummate 
and chloroaluminate Shiniciu Kjkuchi Lithium 
cobaltinitnte The preparation and properties of 
lithium cobaltinitnte, Li a Co(NO|), 8H,0 Pierre 
Dubois The hydrate and ullotropic varieties of 
manganese sesquioxido C ZiCNOinfei is and Simon 
KvANfiELinhs The action of tho silent discharge on 
nitric oxide (NO) The first phase of tho reaction 
gives nitrogen (partly in tho i u tive form) and oxygen 
with somo ozone Subsequent recombination gives 
nitrogen peroxide and nitrogon pontoxido S£bastikn 
Sabetay A rapid method for tho determination of 
primary and secondary aloohols m ossontial oils The 
method is bused on acetylation with acetic anhydride 
using orthophosphoric acid as catalyst Pierre 
Cark6 and David Libermann . The preparation of 
acid chloridos by means of thionyl chloride Pyridine 
facilitates the reaction between thionyl chlondo and 
certain organic acids and allows the preparation of 
some acid chlorides not formed in the absence of 
pyridine Fernand Kayser . Tho two 1, 2-diphonyl- 
1-propanols and the two 1, 2-diphenyl-l-butanols,dia- 
stereoisomers G Darkens and Andr£ LAvy Tho 
synthesis of a tcrtmrybutyl methyltetrahydrona- 
phthulonic acid and of tho corresponding butyl- 
methylnaphthaleno Joseph Hoch The preparation 
of the N-substituted uniries of the fatty kotonos 
Arnaudo Peres i>r Carvalho A y-pyrun of 
simple function, 2, 4, 4, 6-tetraphonylpyran Marcel 
Fr4rejacque The mi>chaniHm of the autoxidation 
of uric acid AndrE Dfmay • Tho southern edge of 
tho granite-gneisH massif of Stfgala Robert Laf- 
fittk Tho stratigraphioal limits of tho Sononian m 
eastern Aurds (Algeria) CL URRNKrandJ Coulomb 
New forms of electromagnetic seismographs V. 
Frolow The propagation of tho olemontary com¬ 
ponents m tho Yugoslav basm of the Danube. 
Pierre Danokard The structure and evolution of 
the nuclei with chromocentres Henri Erhart 
The influence of the podological origin of Boeds in 
the oulture of cereals Rene Moricard Study of 
the modifications of tho Golgi zone of the poriovooy- 
tary (< lls in thoir relations with tho development of 
the ovocyte and of tho release of the procossivo 
maturation mitosis of ovulation and of the formation 
of the yellow body in tho rabbit. A Paillot • 
Cytological and organic modifications brought about 
in aphids by parasitio Hymenoptera Maurice 
Fontaine : The relation botwoen the ossification of 
the skeleton and of the state of tho blood calcium m 
fish. Ph. Lasseub and M A Renaux : The agglu¬ 
tination of various bacteria by lemon juice The 
facts cited suggest that the agglutination is caused 
by the hydrogen ions rather than by an antibody. 
Gaston Ramon, R£my Richou and Miloutinb 
Djoubichitch • ‘General’ and ‘local’ antitoxic im¬ 
munity. Experiments showing that the idea of a 
•Continued from p. 79 


strictly local immunity is untenable Jean SabrazAis 
and Jean Jacques Bounhiol . Experimental re¬ 
searches on post traumatio nephritis in tho rabbit. 
Mlle Andrfe Michaux The amounts of chlorino 
and total phosphorus in the brain of guinea pigs, 
either normal, starved, attacked with chronic or acute 
scurvy The amounts of magnesium in tho striated 
muscles 

Brussels 

Royal Academy (Bull. Classe Bci , No 10) Cl 
Skhvais On tho geometry of tho tetrahedron (11). 
Lucien Godeaux (1) On Zouthen-Segre’s invariant 
of an algebraic surfaco Tho author points out that 
a theorem eoncermng Zouthen-Segre’s invariant 
rocontly published by Campedelh was discovered by 
Godeaux in 1914 and published in 1920 in the journal 
of a local scientific society (2) Remarks on the 
rational correspondences between two surfaces of 
gonus one P Stroobant . Contribution to tho 
study of tho local system • galactic distribution of 
helium stars The great majority of helium stars 
(type B stars) form a flattened agglomeration m 
confirmation of Charlior’s views. The median surfaco 
of the system is not quite piano its intersection 
with the plane of the galaxy is situated at 49 J and 
254°, while the maximum inclination is found at 
176° and 320° of gahwtio longitude E. Henriot 
Angular momenta in oloctromagnotio thoory (2) 
Tho oloctromagnetic thoory of a refractive medium 
is considered and the angular momentum of a rotating 
electnfiod sphere is calculated Pol Burniat . On 
tho birational transformations of spaco having two 
isolatod associated fundamental points (2) The 
transformations T , and T t O Rozet • On the 
congruences of straight linos belonging to a linear 
oomplex. A de Waklk Researches on tho migra¬ 
tions of Costodes (4) A study of Coenurus cerebralts 
m the living state and a comparison of its behaviour 
with that of Cysttcercus piaiformia Marcel Flor- 
kin • On tho activity due to anhydrase of the 
interior medium of invortebrates An examination 
of the blood, etc , of numerous invertebrates for tho 
presonce of the fermont, carbonic anhydrase, fre¬ 
quently with negative results Z M Bacq and 
Henri Frrdericq : An attempt to identify the 
ohemical transmitter liberated in the nictitating 
membrane of the cat by sympathetic stimulus. The 
experiments show that natural (-adrenalin is the only 
substance which is able to reproduce with fidelity 
tho phenomena shown by tho ohemical transmitter 

Geneva 

Society of Physics and Natural History, Ootober 18 
Ch Eug. Guyb : Tho propagation of imbibition. F. 
Battelli, Don Zimmet and P Gazel • The existence 
m muscle of a state qpposing the stimulating action of 
a continuous current. There appoars to exist m tho 
muscle of tho frog a state which is opposod to the action 
of the continuous ourrent during its passage This 
condition may be represented by a voltage of from 
one to three volts If the muscle is submitted to a 
much higher voltage, its own potential is dominated 
by the potential imposed on it and it remama half 
contracted Tho myogram shows a plateau. 

November 1. M. Gysin • The presence of dipyre 
in the motamorphio formations of the Kundelungu 
of Haute-Lufira (Belgian Congo). The Haute-Lufira 
basm is constituted essentially by the lower Kundel- 
ungu arranged in folds parallel to the direction 
west-north-west. The anticlinala are marked out 
by faults and by zones of breccia with numerous 
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outcrops of diabases. The sediments of the Kundel- 
ungu are strongly motamorphosod and contain dipyro 
crystals. This metamorphism appears to be due to 
the perimagmatic action of the diabases H. Saini 
N ote on tho thermodynamics of tho phenomena of 
imbibition and of amalgamation The problem of the 
propagation of a liquid by imbibition m a porous 
body, or by spreading out on a surface (mercury 
on gold) may bo treated from a thermodynamical 
point of view by considermg the free energy by the 
Helmholtz equation. If the phenomenon is endo- 
thermio (amalgamation of gold), it is found that tho 
external work B against gravity and fnotional forces 
should increase when the temporaturo T is raised 
If tho phenomenon is exothermic, E may either 
increase or diminish when T is increased A Mercieu 
T he relations between the distribution ot tho donsitios 
of tho earth’s orust and the values of gravity. Liken¬ 
ing tho continents to blocks of sial immersed in tho 
sima and applying to them tho laws of hydroHtutio 
equilibrium, the anomalies observed m measure¬ 
ments of tho intensity of gravity are approxunatoly 
accounted for. The calculation is mudo for the region 
of the Alps and gives a value for the anomalies within 
tho limit of tho experimental results F Battei.li, D 
Zimmet and P. Gazel . The haunolysmg action of 
tobacco smoke and of tho smoke from other plants 
on the blood in mlro. R. Wavre The representation 
of certain uniform functions W Suhoffeu Action 
•of growth factors oontuinod in urine The action on 
a micro-organism. The author shows that normal 
human urino contains a substance, differing from tho 
usual substances and acting as a growth factor for 
a micro organism This substanoo is soluble m 
ethyl alcohol, dilute acetone, methyl alcohol anil 
chloroform but insoluble in ether and benzone It 
is thormostable and is adsorbod by animal charcoal 
It differs from auxino and may arise from plant food 

Leningrad 

Academy of Sciences (C K , 3, No 8-9). N Kosix- 
liakov . Some summation formulas connected with 
tho theory of numbers (2) P Novikov : Some 
aggregate systems invariant in relation to tho A- 
operation R. Kuzmin : Theory of the L (a) senos 
of Dinolilet G Gurevttch Trivectors m a spaco 
of seven dimensions P Rashevskij : Infinitesimal 
properties of geodesic linos in a two-dimensional 
space, in connexion with tho measurement of an area 
I Kurchatov, G Shchefktn and A Wikbk . High¬ 
speed electrons liberated from fluorine after bom¬ 
bardment by neutrons V Cherdynoev System¬ 
atica of atomic nuclei N Vedeneeva and S. 
Crum-Grzhimallo : Spectre-polariscopio method of 
Umov as applied to the examination of minerals 
under the microscope II Shpakovskij • Disporsion 
of ultra-sonic waves in a liquid. V. Alpatov and O. 
Na8tjukova . Susceptibility of Paramecium cautia- 
tum to ultra-violet rays m relation to the colloidal 
properties of their protoplasm as it is affected by 
different physico-ohomical methods Resistance of 
protoplasm to the destructive action of ultra-violet 
radiation can be increased by using electrolytes 
oausmg condensation of colloid, and reduced by 
, using eleotrolytes which cause swelling V. Kud- 
Riavcbv A new apparatus for tho determination 
of the vapour pressure of solutions by the dew¬ 
point method I, Krotov : Methods of obtaining 
and investigating stannic and stannous sulpho- 
cyanides. I. Nazarov : Splitting of di-tertiary 
alkylcarbmols by dehydration. The dehydration of 


tertiary butyl-tertiary amyl and tertiary butyl- 
tortiary hexyloarbmols. A Brodskij, V. Alex 
androvich, M. Sluokaja and M Sheludko 
Concentration of heavy water Some improvements 
in tho mothod suggested by Lewis and Macdonald 
(J Chem Phys , 1, 341 , 1933) are described. A 
Lo/ovoj and M Djakova . Chemical composition, 
properties and methods of treatment of the primary 
tars of the Tcboliubinsk lignites A P arshin (1) . 
Fermontativo splitting of adenylpyrophosphate in 
heart muscle (2) Motabolism of adonylpyrophosphate 
m isolated frog’s heart A. Stuimtskij • Mechanism 
of the formation of regulating structures m the 
embryonic skoleton. Work oxecuted on cluoken 
embryos suggests that an organism m the embryonic 
stato possossos mochamsms that aie capable ot com¬ 
plicated autonomous regulatory prut essos J 
Kerkis . Development of tho sexual glands in inter¬ 
racial hybrids of Drosophila pneudo-obscura A 
Zavarickij Psoudoloucitic and epileucitic rocks 
D Beljankin Albito with small angular separation 
of optical axes from the Druzhnayu Gorka works 
N. Annenkova : Paroomdae of tho Far Eastern 
seas of Russia Descriptions of three new species 
of worms of this family A Svetqvidov Growth 
of the Baikal whitefishos and graylings The rate 
of growth in Lake Baikal is considerably greater 
than elsewhere S Chernov Subspecies and the 
distribution of the lizard Kremuis urguta, Pall I 
Olknkv • Pasture ticks (Ixodoidea) in the north¬ 
west of Russia A Taranec Species of the genus 
Hypomcaus in the basin of the Sea of Japan 

Prague 

Czech Academy of Sciences and Arts, December 14 
E VoTof'EK • A detailed study of tho fucohoxonie 
and rhodoohoxonu acids and the configuration of 
their a-oarbon E VotoCek and F. Valentin . 
Mercaptan condensation with 5-kctomothylpentonii 
acids Now sulphur denvativos obtained by con¬ 
densation of 5-ketometliy lpontomo acids with dif 
feront alkyl morraptans This reaction represents a 
now transition from sugars to the furan senes K 
Cbjp Now finds of Saprolegmalee >n Bohemia. V 
Hovorka Separation of selenium from cadmium, 
lead, bismuth, antimony, molybdenum, tungsten and 
vanodium V Hovorka . Tho loss of selenium m the 
reduction of selemtes by hydrazine F KratochvIl . 
Beryl from Mochov near Pob64ovico. F. Prantl 
CarborufeiouB Bryozoa of Dobfima V. ZAzvorka 
and J Soukup • Cretaceous fossils of the BSlohrad 
country. V. PospISil • Measurements of the influence 
of light on Brownian particles (dork ground illumina¬ 
tion). V PospISil: Mechanical^ theory of white day- 
seemg and night-seemg R RuSiCka : Barrandien 
tnlobitos B BouCkk Tnlobitos from the Czech 
Gotland (2) J. SlAdek and M. LipsohOtz . Polaro- 
graphic effects of some ammo-acids. This sensitive 
tept for the sulphydrvl group of peptides is obstructed 
by arginine, tryptophane, histidine, [3-phenyl-a- 
alanine, and (3-phenyl-(3-alanine, contained m reme¬ 
dies for pernioious anaemia Tho |3-phenyl-|3-alanme, 
containing a labile hydrogen, gives a sensitive 
catalytic effect J. H. KAkpblka and J. Kubis 
Study of ter- and quadrivalent manganese At 
— 70 s a purple solution of manganoeo trichloride in 
other was prepared, which formed a black precipitate 
with benzene or carbon totraohlonde. Solid man¬ 
ganese tetrachloride cannot be prepared under these 
conditions. K. Urban : The basic magma of the 
south slopes of Dumbler in the Low Tatras. 
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Evolution and Human Origins 

E VERY yoar brings to light ovidenee which 
implies a far greater ambiguity tor man 
than that given to him in the book of Genesis 
The eaves of Mount Carmel, tor example, have 
quite recently been found to contain deposits, 
fully sixty feet in thickness and laden with fossil 
hones ot man and boast, to say nothing of a suc¬ 
cession of stone implements The ancient Pales¬ 
tinians represent a breed of the extinct Neanderthal 
spoeies , the stone tools are of tho kind used in 
Europe long before the onset of the last glaciation 
Even more revolutionary arc the contributions 
which Africa is now making to tho solution of tho 
problem of man’s origin East Africa is proving 
to he particularly rich in deposits laid down during 
Post-Pliocene times In the oldest of these deposits, 
Dr L S B Leakey has discovered crudely worked 
hand-axes, on the overlying beds lie has traced a 
giadual refinement of tins type of tool Hi* has also 
found fragments of the East African tool-makers 
Yet the oldest of these deposits were laid down at 
least half a million of years ago So it has been 
with every part, of the Old World China, Java, 
Australia, Italy, Spain, France, Germany, Belgium 
and England, each has contributed its quota of 
evidenoe 

Why is it that all the anthropologists who have 
had to interpret the evidence of these discoveries, 
have presumed that tho theory of evolution is true, 
and that tho Mosaic tradition is wrong * The first 
reason is that tho Biblical background of time is 
too restricted , tho evidence now at tho disposal 
ol anthropologists requires a time-scale which 
runs into hundreds of thousands of years The 
second reason for the rejection of special oroation 
as a manner of origin, is man’s modo of develop¬ 
ment Ho arises, as do all other vertebrates, from 
a fertilised egg his development withm the womb 
is almost identical to that pursued by tho groat 
anthropoids Piltdown man, Heidelberg man, 
Pithecanthropus (Java man), Sinanthropus (Peking 
man), and Rhodesian man, havo nover boen ro- 
gardbd by anthropologists as special creations 
they have presumed that such fossil specimens 
wore twigs which had fallen from the evolving 
tree of humamty They have made many attempts 
—most of thorn purely tentative—to reconstruct 
man’s evolutionary tree 

Anthropologists are prepared for criticism 
directed against tho form they have given to 
their trees of human evolution, but they did not 
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anticipate that anyone would attempt to sweep 
out of existence their evidence and the super¬ 
structure they have built on it This, however, 
is what has happened Sir Ambrose Fleming, in 
his presidential address* on January 14 to the 
Victoria Institute, asserted ‘ that this sedulously 
propagated hypothesis of man’s age-long evolution 
by Darwinian Natural Selection is the pro¬ 

duct rather of the imagination than based on 
indisputable evidence . The cardinal error is 
that it substitutes as the ultimate source of all 
things an impersonal self-acting or automatic 
process of improvement, in place of the Will and 
Power of a jx rsonal, Self-conscious Creator and 
Father of Mankind Adherence to the doctrine of 
evolution is entirely inconsistent with belief m the 
fundamental doctrines of Christianity ” We 
havo italicised the last sentence of this quotation 
because it. seems to us that Sir Ambiose has loaded 
lus dice von heavily against those who lieheve 
in evolution 

How, then, does Sir Ambrose deal with the 
evidence on which the anthropologists have built 
so much ? First, he sweeps away their time-table , 
ho describes it as an “unjustified assumption” and 
as a “guess” Yet it is the kind of “guess” we all 
make daily when we seek to assess the age of the 
man, woman or child wo may pass on the street 
We havo no difficult} m distinguishing lietwoen 
tho ages of a boy of ten and a man of fifty Geo¬ 
logists and anthropologists will certainly bo 
astonished by Sir Ambrose’s assertion that the 
history of Homo sapiens can he fitted into tho 
calendar of Biblical dates Ho prefers the chrono¬ 
logy of William Hales, who assigned the creation 
of Adam to the year 5411 B 0 to that of Archbishop 
Usher, who gives 4004 b c as the eventful date 
He regards “the palaeontological or fossil evidence” 
as being “painfully small” He makes short work 
of tho “discoveries” on which students of man's 
origin rely so much “Tho few scattered remains 
represented by the Java, Heidelborg, Piltdown and 
Pekin ‘man’, as far as they are not truly animal 
may rather bo regarded as biological abnormalities 
or cases of decadence rather than stages in an 
upward development ” 

Having dismissed these fossil remains from his 
consideration, Sir Ambrose is left with only two 
early forms of humanity to be fitted into the 
inspired scheme of special Creation—namely, 
Neanderthal man and Cro-magnon man The latter 


* Modern Anthropology tmw< Biblical Statement* 
Origin By Sir Ambrose Fleming Pp 26 (London Vtoto 
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he hails as real sons of Adam , he reoogmses in -« 
them tho moral and spiritual attributes of true ' 
man Seeing that tho Cro-magnons appeared in 
Europe long before the ice-age had ended, and that 
Sir Ambrose admits that “there is evidenoe not 
altogether negligible that a last glacial epoch may 
havo ended not much more than seven to ten 
thousand years ago”, it is difficult to see how they 
could have made their wav into Europe from the 
Garden of Eden if the event of man’s creation di . 
occur at the date postulated by him, namely, 
5411 bc Ho apparently forgets, also, that the 
evidence from Egypt indicates that men were not 
onlv living in the valley of tho Nile at that time, 
but were already sowing and reaping, spinnmg and 
weavmg and burvmg their dead in the expectation 
ot a life hereafter, for how otherwise can we 
explain the ‘goods’ which are found in tho graves 
of tho early Egyptians 

Very different is the position which Sir Ambrose 
assigns to Neanderthal men, who wore in existence 
liefore the onset of the lost glacial epoch. He, 
refuses to regard them as true men , ho maintain., 
that they were destitute of “the mental and 
spintual power” of true men In this he is not 
just, for one of tho most representative specimens 
of this species of extinct humanity, namely, tho 
man of La Cliapelle, was buried with weapons and 
food—which wo may justly interpret as evidence 
of a belief on tho part of his people that tho dead 
had a life when the earthly one was over 

In connexion with tho origin and nature of 
Neanderthal man, Sir Ambrose puts forward a 
“view” which raises a very interesting question. 
Is it permissible to alter in oven the slightest detail 
tho inspired word of the Bible ? To do so is to 
brmg tho “inspired word” down to tho lovol of a 
scientific hypothesis, for it is of the nature of a 
hypothesis that it may be altered to moet frosh 
facts as they arise “There is another view,” he 
said, “which may be put forward very tentatively 
and that is that between the anthropoid apes and 
true man with his psychical and spintual as well 
as bodily structure, there may have boon some 
species of hommolds created with more than ape 
intelligence, but not ‘man’ in the sense of the word 
used m tho Bible ” This viow is put forward 
as an alternative to tho “view” that Neanderthal 
man is a degenerate form of truo man Sir 
Ambrose’s critics may fairly complain that he has 
gone beyond any justification obtainable from the 
Mosaic record They may also complain that he 
cites only one version of the creation of man from 
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the book of Genesis—namely, Genesis, 1 26 “Lot 
us make man m our image, after our likeness ” 
The fact that the hook of Genesis is a composite 
work, and that it includes two versions of creation 
derived from separate souroes has, of course, long 
been recognised by Biblical scholars More instructive 
than the above version is the different description 
of the creative act given in Genesis, n 7, “and the 
Loid God formed man of the dust of the ground, 
and breathed into his nostrils the breath of bfe, and 
man became a living soul” We should have 
expected, too, mention of the manner in which 
K\e came into being, and how tho prediluvial 
population of the world had ansen from a single 
pair 

We are sure that Sir Ambroso Fleming would 
not wilfully misrepresent the case of his opponents , 
vet there is no doubt he has been unfair to the 
bishop of Birmingham “There are,” said Sir 
Ambrose m his lecture, “no sufficient reasons for 
declaring the evolutionary origin of the human race 
a definitely certain fact Certainly none for 
Assuring a general congregation in Westminster 
Abbey, as did Bishop Barnes, on Sunday, Sept 
2), 1927, that ‘To-day there is among competent 
men of science unanimous agreement that man 
has been evolved from an ape-like stock’ ” In so 
fai as anthropologists were unanimous m 1927 as 
they arc to-day in regarding man as a product of 
i volution and not of special creation, wo hold that 
the statement made by the Bishop of Birmingham 
vas amply justified We rejoice, too, to note that 
the new dean of St Paul’s, Dr Matthews 1 , supports 
the evolutionary doctrine of man’s origin and in 
opposition to Sir Ambrose Fleming soes no incom¬ 
patibility between the doctrine of evolution and 
*tlie precepts of Christianity 

1 Daily Telegraph, Jun 18,1935. "Evolution and the Human Race ” 

Malaria in Ceylon 

HERE is unfortunately no doubt about tho 
serious nature of the epidemio of malaria in 
Ceylon. The telegrams in tho Press report that 
in tho affected provinces no less than 3,435 deaths 
from malaria and fever oocurrod during the month 
of December, compared with a monthly average 
of 531 for the first nine months of the year It 
w admitted, however, that these figures are not 
final It has been reported that there have been 
more than half-a-million cases of malaria, and if 
the death-rate was 6 per oent, that would give 
us something like 25,000 deaths 


The first need in an outbreak like this is medioine 
and food, and the Government of Ceylon has been 
m the happy position of being able to draw 
supplies of quinine from both Tndia and Java 
There is, however, another greatly complicating 
factor, and that is famine Tho drought which 
has prevailed—and is generally rogardod as the 
cause of the epidemic—has led to a serious failure 
of <rops, and, even if the rain had not failed, the 
jieople themselves have been so weakened by 
diseaso that they have not boon able to cultivate 
their fields Wo may therefore expect that, m 
a people weakened by want of food and by 
malaria, this epidemic will lie followed by a serious 
outbreak of dysentory and a rise in tho general 
death-rate from all causes 

Tho epidemic itself has not been caused as 
epidemics frequently are by tho introduction of 
non-immuno people into a malarial territory Tho 
outbroak is m a part of Ceylon which is normally 
healthy Tho new factor has in all probability 
been an increase in tho number of mosquitoes 
Among any healthy population in tho tropics 
thero is always a certain number of people carry¬ 
ing the infection , and when, as appears to be 
tho case in Ceylon, there is a largo increase m tho 
numlwr of mosquitoes, it is easy for the mosquito 
to acquire infection and to start a serious epi¬ 
demic Once a mosquito is infected it remains 
infoctod for life , and, further, as this epidemic 
is occurring among people who aro not accus¬ 
tomed to malaria, tho epidemic is so much the 
worse 

Valuable entomological work has been done in 
Ceylon by tho Government Entomologist, but in 
view of this great epidemic there must be a full 
romvestigation Until we get that, everything is 
nooessarily speculative 

One hypothesis is that, owing to the drought, 
rivers aro not flowing so rapidly as they usually 
do, pools remain in tho rocky and sandy beds, 
and A cuhcifacies is breeding profusely That 
may be so, but we must not forget that there aro 
somo thirty species of Anopheles m Ceylon and 
that they include species of tho A minimus group 
and A maculatus, which m other countries are 
important carriers of malaria A grave mistake 
might be made if a full investigation is not made 
into what mosquito, or mosquitoes, have been the 
active agents in producing this epidomio in the 
various parts of Ceylon to which the epidemic has 
spread 

Obviously the people of Ceylon were not 
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prepared for a great epidemic , it will be nccossary possible extent, or have they made no special 

for them to take stock of their position The effort, thinking that nothing could be done 

ancient cities buried in the jungle are a reminder Clearly somo sort of inquiry will inevitably be held, 

that malaria is no new disease in Ceylon Governing hut what ih required is not so much a search for a 

authorities should ask themselves Have they used scape-goat or an inquest, as a constructive scheme 
the knowledge that Ross gave them to the fullest for the future, built on a sure scientific foundation 


e v 

Newton’s Principia 

Sir Isaac Newton's Mathematical Principles of 
Natural Philosophy and his System of the World 
Translated into English by Andrew Motto m 
1729 The translations revised, and supplied 
with an Historical and Explanatory Appendix by 
Prof Pierian Cajon Pp xxxv 1 C80 (Cam¬ 
bridge At the University Press, 1934) 35s 

net 

A NDREW MOTTE’K translation of the “Prin- 
cipia” is not so well known as it doserves 
to bo It was supplied to his brother, tho publisher, 
soon after Newton’s death One might expect it 
then to he no more than a publisher’s hack work, 
of which wo have so many dismal examples But 
Motto appears to have understood the “Principia”, 
and his language does not date noticeably, and 
never falls below a good level The presont work 
is really a rcpubhoation of Motto, with some 
improvements, and—it is regrettable to add—one 
most sonouH omission 

Prof Cajon died in 1930, so that the book has 
been seen through the press by Prof R T Craw¬ 
ford, of the University of California, Berkeley But 
tho changes in Motto’s text, the notes, and tho work 
generally, is credited to Cajon, The notes seem 
to be complete, but might perhaps have been put 
into a compactor form, had the author lived In 
their present shape, they give a certain number 
of references, hut scarcely advance any of the 
subjects Along with tho “Pnnoipia” is a trans¬ 
lation of the lectures given at Cambndgo and called 
•'Tho System of tho World”, which Prof Caj'on, 
apparently with good reason, also puts down to 
Motto It is quite worth presenting, for, though 
it is not so complete as tho “Principia”, it is less 
guarded and less austere 

One distmot improvement upon Motto is found 
in printing the diagrams among tho text, as they 
were in the various editions of the “Pnnoipia”. 
Motte, no doubt in the interest of economy, 
collected them together and put them into folders 
Most of Prof Cajon’s changes are modernisations. 
One requires to think a little, now, before one 
remembers tho meaning of “sesquiplicate ratio” 
and the like But nothing can be done to improve 
the awkward, old analysis, nor is Prof Cajon quite 


e w s 

consistent Thus [ quantttas J i/enita, retained by' 
Cajon as “a genitum ”, is simply what we now call 
a function, and “square or culie sides" for 
“latera quadrala, latera cuhtca" is retained where 
tho modern equivalent would be square root or 
cube reot Nor does ho always correct Motto’s 
mistranslations In Newton’s celebrated experi¬ 
ment upon apparent and absolute rotation, situla 
means a bucket, whereas Motte translates it a 
vessel, and Cajon retains this It is a pity that 
tho work dul not fall into the hands of a stricter 
soholar 

But these are minor matters The risk of a 
translation is that it may be more obscure than 
the onginal The “Pnncipia ’ was considered f£ 
hard book by people oi the time, and Newton 
deliberately refused to make it men' jiopular In 
many places ho wrote with tho extremest com¬ 
pression An example is the Second Definition, 
which nins "Quantttas mot us est mensura ejusdem 
orta ex velocilate et quantitate malenar conjunchm” 
This figures here—scarcely changed from Motte— 
as "The quantity of motion is the measure of the 
same, arising from the velocity and quantity of 
matter conjointly" This seems to me more obscure 
than the Latin onginal The comma and the 'tho’s 
have spoiled it As one pores over the original 
words, one reflects that Newton was a geometer, 
who said, when he pleased, everything at once, 
so that all parts of his statement must lie taken* 
together Newton picked Ins words, and in many 
places one will prefer to see what Newton himself 
wrote, not what Motte or Cajon made of it 

Yet tho book is a pleasant book, and to tho 
large but not universal class who read English 
more easily than Latin, it presents distinct ad¬ 
vantages m finding one’s way about It is doubtful 
whether it will be road by so-called ‘students’, 
which may be taken to mean young men m a 
hurry The great defect of tho book is that it 
has not an index. A fairly good index was added 
to tho seoond edition, and Motte gavo one too, 
but Cajon has suppressed it There are multitudes 
of details dealt with here, some of them mosfi 
unexpected, such as remarks upon the finite 
velocity of light, and significant both for what 
Newton said, and what he did not say In 
fact, the “Principia” must be easily the most 
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interesting scientific book ever written It 
is nearer to our own tune than Euclid’s 
‘Elements” Besides, those that have read Sir 
Thomas Heath’s translation and notes on the 
original text know that the versions that havo 
reached us are very much doctored 

The original “Elements” wore not at all a school 
book, but were of philosophical intention , and 
most of the questions treatod by Euclid are 
now umntcrestuig Tho “Prmcipia”, on the other 
hand, besides being the bible of the imxlern 
scientific method which has now overrun the whole 
world, discusses a host of questions that aro still 
alive A short reminder of its contents proves this 
It begins with a brief philosophical discussion 
Newton is always briefest when he has thought 
mast and has made up his mind Then the laws 
of motion The principles of dynamics, including 
some significant forecasts Absolute and relative 
rest The interpretation of Kopler’s laws The 
geometry of conics Tho calculus The law of 
gravitation Detailed inferences as to the disturb¬ 
ances of the sun and moon upon the earth—one 
of tho propositions has as many as twenty-two 
eorollanes, many of thorn of lasting importance 
Resistance of bodies Tho form of the “body of 
least resistance” Many detailed and admirable 
descriptions of experiments The velocity of 
sound Some important reflections upon light 
Applications of the law of gravitation to the 
heavens. The proof that it is gravity which 
retains tho moon in its orbit The precession of 
the equinoxes. The tides The lunar theory, 
giving a very adequate calculation of tho variation 
and of the motion of the nodes, and a less adequate 
calculation of the change of excentnoity and the 
motion of the apses The motions of oomets, show¬ 
ing that they obey exactly the law of gravitation 
Numerous personal references Numerous general 
scholia, containing remarks at large upon all kinds 
of questions, such as tho relations of the Deity 
to human affairs. 

This is a brief and imperfect list, but it will 
serve its purpose Surely never was suoh a 
torrent of thought produced by eighteen months’ 
work The main points may have been ready 
before, but many of the details must have boen 
added as the book was written No one really 
knows what may be m the “Principle”, and one 
is likely to forget one part while one puzzles over 
another, deciding whether Newton was nght—for 
there are inevitably a good many errors—and 
picking out the gems of profound thinking from 
the old-fashioned analysis and modo of expression 
Not to give an index to a book like this largely 
defeats the purpose of the volume. The original 
index ought to have been enormously extended 
in plaoe of suppressing it altogether. One would 


willingly have saenfioed the fifty pages of notes 
for the purpose 

Motte did not try his hand at Halley’s versCH 
In tho second edition, Bentley touched them up, 
improving their latmity, I suppose, but I prefer 
them as Halley left them They are worthy of 
tho book, and of the part Halley played in pro¬ 
ducing it The eloquent passages seem to me to 
havo boon meant Here we have a translation by 
“Leon J Richardson, Professor of Latin in tho 
University of California” It is a poor affair and 
gives no evidence that the writer knew what he 
was talking about "('ur remeant nodi curque 
augers jirogrediuntur ” was left untouched by 
Bentley, but does not figure here—the evil-minded 
may suspect that Prof Richardson did not know 
that the apses moved forwards and tho nodes 
backwards, nor thought it remarkable when it was 
mentioned No ancient that wrote on astronomy 
would have missed the point There is also a 
photograph of the portrait in Magdalene College, 
Cambridge, which Edleston published , and a 
reproduction of tho title page of the first edition, 
somewhat reduced laterally to make it fit 

R A S 

Tea and Tea Production 
The Culture and Marketing of Ten By Dr 0 R 
Harler Pp xn i 3K9 + 8 plates (London 
Oxford University Press, 1933) 12s 6d not 
R HARLER informs us that “the first 
authentic account of tea was written by 
Lo-yu who lived about a n 780 Ho describes the 
preparation of tho leaf, which, ho says, must only 
be picked during certain moons and not whon it 
is raining or tho sky cloudy” that “China, the 
claasio tea country, gave both tho word ‘tea’ and 
the beverage to the world” , and that “tho words 
te, chta and cha denote tea in various Chinese 
dialects and in one or other of those forms has 
been transposed into most othor languages” The 
first pound of tea imported into England is 
attributed to Lord Arlington in the year of the 
Great Plague of London (1666-66) It cost his 
lordship sixty shillings and was brought by him 
from Holland His residence, Arlington House 
(demolished in 1703), at that time was on the site 
where Buckingham Palace now stands (see “Old 
and New London”, by Edward Walford, vol 4, 
p 62) 

“Tea was known in Europe in the middle ot tho 
sixteenth century and the Dutoh began importing 
it early in tho seventeenth century. In Quoen 
Anne’s reign, tea drinking in England became 
fashionable and rapidly spread In 1703 the 
import into England was 100,000 lbs About a 
century later in 1803 it was 7| million lbs Tea 
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was still then a ‘China drink’ and remained ao for 
many years,” Now, out of a world’s production 
of about 900,000,000 lb the British Isles takos 
approximately half the amount Dr Harler 
(p 373) furnishes the interesting facts that ‘‘the 
annual tea consumption in Groat Britain is about 
9 lbs per head” and that “in Russia in normal times, 
the annual consumption per head m the towns is 3*7 
lbs , in the villages 0 37 lb , in Sibona 1 8 lb and in 
Russian Central Asia and Turkestan 2 7 lbs ” 

A correspondent some time ago in the Tea 
and Coffee Trade Journal gave tho British Isles 
as tho largest oonsumor in Europe—9 87 lb per 
annum • at tho samo time quoting the figuros for 
Germany, 0 20, Italy 0 009, France 0 09, and 
Holland 3 17 lb per head respectively 

London is the most important market for tea, 
and it is practically the oontro of the trade for all 
oountnos and, as with spices, so with tou tho 
market is concentrated in Mincing Lane and 
immediate neighbourhood, where the stocks at 
any one timo may lie between 100 or 200 million 
lb and upwards 

At the present time it would seem that the tea 
trade, hko certain other great agricultural indus¬ 
tries, is suffering from over-production, and 
according to the work under review (p 382) 
‘‘drastio stops were taken at tho end of 1932 to 
reduce stocks”, and an agreement was mode 
between India, Ceylon and the Netherlands East 
Indies, which was calculated to put about 120 
million lb of tea less on the market in 1933 The 
soheme is subjoct to modification from time to 
time for five years, and although the early effect 
on prices, it is considered, has been highly bene¬ 
ficial, the ultimate advantages would appear to be 
somewhat indefinite 

In the preface, the author states that his book 
does not pretend to bo an exhaustive treatise on 
tea, but reoords his experience during the fourteen 
years he had been connected with the tea industry 
in north-east India as a scientific worker in tho 
service of the Indian Tea Association Neverthe¬ 
less, the volume produced is serviceable and com¬ 
prehensive On page 73 he records the facts that 
“when tea cultivation was introduced first into 
Java in 1826 and India in 1835, Chinese methods of 
preparation were employed The industry de¬ 
veloped steadily m Assam and Northern Bengal and 
in these areas, collectively referred to with regard 
to tea as north-east India, hand methods were 
gradually replaced by machinery from 1870 on¬ 
wards and distinct modifications in the Chinese pro¬ 
cess were introduced In Java and Ceylon the in¬ 
dustry developed at a later date, and these 
countries have taken the methods of north-east 
India and adapted them to local conditions ” Four 
chapters are devoted to north-east India, dealing 


with general aspects of the oountry, geology, 
climate, soils, etc , the development, culture and 
manufacture of tea, m the third part of the work. 
The whole subject is dealt with in four parts, the 
first giving a general description of the tea plant 
and tea production, the second on chemistry and 
pharmacology of tea , the third part—in addition 
to tho four chapters—as above referred to, also 
includes chapters on tea m China and Japan, 
Formosa, Ceylon, Java and North and South 
India, and the fourth part, in two chapters, deals 
with the “British Tea Trade”, the marketing, 
production and consumption of tea 

There are eight good illustrations, and two 
maps—of north-east India, showing toa areas, 
and south-east Asia, including the tea districts 
of China and natural toa tracts 
The useful modem works on tea are not 
numerous, and the author is to lie congratulated 
on making an excellent addition to our store of 
knowledge on tho subject J H H, 


Science and Social Welfare 
L’/iconomte humaine par la m< ! dec%ne vociale. Par 
Rene Sand Pp vn + 305 (Pans Les Editions 
Rieder, 1934 ) 30 francs 

T would be difficult to over-praise this book, 
which ought to be promptly translated into 
tho chief European languages. Nothing similar 
has yet been attempted, although, when done, 
one wonders why it has been left to Dr Ren6 
Sand Tho reason no doubt is that ho is a French¬ 
man, with the French gift for clear arrangement 
and for making the abstract attractive Within 
three hundred pages one has a perfect conspectus 
of what science, especially medical science, has 
done to raise the general health, and promote sooial 
welfare, within the last few decades Though the 
general conclusions are amazingly encouraging, 
there is no attempt to gloss over the black spots, 
which are described here and there with a poignant 
pen 

Tho most useful is tho earlier part of the book, 
in which is given a comparison which could scaroely 
bo found elsewhere, of vital statistics with other 
conditions of life, sex, race, eoonomio position and 
so on Two or three general conclusions stand out 
in startling uniformity One is, the universal 
agreement of better health with better eoonomic 
conditions Another is the similarity of the 
movement in all countries, just m proportion to 
the degree m which they have organised their 
social servioes. The third, and most hopeful, is 
the steady increase in improvement in all the years 
under review—except, of oourse, in oertain obvious 
oases due to the War. Even the two reoent years. 
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■whioh the author refers to as ‘la crise’, have not 
seriously abated the upward trend. 

The knowledge shown of all the agencies at 
work, in what is usefully defined as ‘la mMecine 
sooiale’, is oolossal Every author, every sooiety 
and every movement in the civilised world comos 
under review and yet there is no crowding and no 
tedium The book is as easy and attractive to 
read as it is comprehensive and convincing It 
is, of course, what would in a loose sense be called 
'socialistic’, and towards the end the author 
adopts the ‘ought’ tone rather more frequently 


than is quite consistent with a strictly scientific 
point of view. One feels here and there that 
something might be said in dofonoe of more 
individual liberty and in qualification of tho all- 
embracing paternal rdlo whioh is assigned to the 
State and the oommumty. But this is no plaoe 
to discuss a very large philosophic question Let 
us bo thankful for the indisputable evidonoe of 
vital progress which tho book affords, and hopeful 
for the continued benefits which scienoe, whole¬ 
heartedly apphed, holds forth in the future 

F S Marvin. 


Short Notices 


('ollccted Papers oj C/utrles Sanders Peirce. Edited- 
by Charles Hartshonie and Paul Woiss Vol. 3 
Kiact Logic Pp xiv + 433 24s (W not. Vol 4 

The Simplest Mathematics Pp x + 901 25s net 

Vol 5 • Pragmatism and Pragmalicisrn Pp 
xu+ 455 21s net. (Cambridge, Mass Harvard 

University Press, London Oxford University 
Press, 1933-1934 ) 

is difficult to deal adequately, evon in a longer 
notice, with tho extraordinary diversity of topics 
touched upon or discussed in those volumes They 
fully support the oditor’s opinion that Peirco wos “one 
of tho most origmal and prolific logicians of tho 
nineteenth century” Vol 3 contains mainly papers 
on the algebra of logic and the logic of relatives, 
in which several improvements on Boole’s method 
are suggested Thoro is also an excellent paper on 
tho logic of number, and an essay on “The Regener¬ 
ated Logic” which contains some pertinent remarks 
about tho relations between mathematics, logic and 
philosophy For example, Peirce draws a distinction 
between logic and mathematics, to which he denies 
tho character of a positive scienco m so far as it 
does not deal with any aspect of reality , whilo 
philosophy does deal with reality, if not through 
special observations, yet by the study of tho uni¬ 
versal phenomena of experience 
Vol 4 deals with tho various aspects of the logic 
of quantity and with the use and interpretation of 
oxistential graphs as aids to logical thoory. The 
remarkable chapter on the "Simplest Mathematics” 
bogins with an interesting discussion about the 
essence of mathematics and its main divisions. There 
Peirce defines mathematics as “the study of what is 
true of hypothetical states of things” (p 193). 

Vol 5 is perhaps tho most important one for the 
history of thought, m view of the fact that it contains 
practically everything of importance which Peirce 
is known to have written concerning his famous theory 
of “how to make ideas clear”. Half this volume is 
composed of hitherto unpublished papers. Some of his 
fhost striking conclusions are that logic is subsidiary 
to ethics and aesthetics; that pragmatism is a 
method of logic rather than a principle of meta¬ 
physics , and that pragmatism entails scholastic 
realism which, in its final pragmatic interpretation, 


moans tho ascription of purposive habits to Nature 
These main theses are supported by a wealth of 
arguments covering tho various aspects of the theory 
of knowledge A conscientious study of tins volume 
would no doubt help the reader to discovor a certain 
interpretation of pragmatism which is not generally 
cm rent among the followers of this doctrine 

A natomy of Animal Types for Students of Zoology 
By Prof E A Bnggs Pp xix + 250 (Sydney- 
Angus and Robertson, Ltd ; London Australian 
Book Co., 1934 ) 10* M net 
Practical ooursos dealing with animals are a strong 
feature in the teaching of elomont.ary zoology suoh 
uh is required for modioal studonts Many guides, 
dealing with suitable local animal types, have been 
published Most of these are dry-as-dust ‘anatomies’, 
the use of which is preceded by leoturos These in 
the writer’s student days dealt mainly with the 
forms of the different organs in a number of dead 
corpses, with notes on their evolution doduced from 
the same, whereas to-day tho oentre is tho living 
animal in relation to its mode of life 

Here for Australia, especially Sydney, is a little 
textbook for the practical work Tho animals chosen 
are Australian species, or cosmopolitan forms that 
have been introduced. Eaoh is described as tho 
student should examine it, proceeding from external 
features to internal anatomy, and suggestions are 
made as to drawings, dissections, microscopical 
examinations and so on. There are happily no illustra¬ 
tions in the book to dmtract the student’s attention 
from the animal, the dissection of whioh is mamly 
of uso in teaching observation and interpretation 
Tho author’B views are Bound; he wishes to 
approach his animal from two points, “firstly, that 
of structure, and, secondly, that of function”, but 
we fear he has largely forgotten the latter—and such 
simple examinations of function as might be possible 
—in his maze of anatomical fact His book is, never¬ 
theless, an advance on most similar textbooks, but 
he should recast it on thoroughly modem lines so 
that Australian students may be freed from out-of- 
date manuals on practical zoology that are a curse 
not only to them but also render ineffective the best 
efforts of their teachers. 
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The Kiddle of the Universe To-day By Joseph 

McCabe. Pp lx 4- 250 (London Watts and Co , 

1934 ) 5«. net. 

Thk author points out quite rigidly that, m spite of 
some [Kipiilar pronouncements about the idealistic or 
spiritual character of piesont day science, the 
materialistic mterpietat.ion of knowledge continues 
to flourish as it did m Victorian days A rapid survey 
of recent ad\ uncos in every branch of sciome helps 
him to illustrate lus contention, anil to conclude 
that “neither physios nor mathematics could ever 
discover anything that would disturb the materialist 
You might as woll hope to dim oyer a spuitual world 
by the use of the spoetroscojie” (p 225) This is 
obwous if wo rostnet our knowhslge artificially to 
the immediate data of the external world But this 
is not the sense in which should be interpreted the 
assertion that materialism has lost the predominant 
position it held some years ago This assertion simply 
means that Iho recent advances in tho various 
sciences, coupled with tho analysis of their possible 
interpretations, ic\eal in tho world of inanimate 
things as well as in the mental and social life of the 
individual, a purjioso, an order, a manilestation of 
causality which cannot be oxilusively and ultimately 
accounted for in terms of matter Howov or important, 
necessary ami immediate matter is for tho ordering 
of our knowledge, we are bound to admit its allegiance 
to a higher prmciple, that is, to spirit, with all its 
implications T (1 

Rautnchenne der festen StoJJc Von Wilhelm Blitz. 

Pp x + 338 (Leipzig Leopold Voss, 1934) 

22 50 gold mat ks 

Pnof lln.TZ is well known for lus long scries of 
researches on the physical eliomistry of solids In 
this book, which brings together much previously 
published material and also many determinations 
which hn\ o not otherwise been published, he attempts 
a systematic survey of the whole hold, the primary 
object being the determination of tho absolute 
volumes of the ions in crystals. The first pait of the 
book consists of a niunber of detailod tables, in which 
the rich exjjerimental material is collocted in an 
easily appreciated form, and in the second part a 
detailed discussion of thiR quantitative material is 
presented 

Prof Blitz has had the assistance of other special 
ists, and tho resulting volume is one which possesses 
an unusual interest not only for chemists but also for 
physicists who are concerned with crystals. Full 
references to the literature are given, and the collec¬ 
tion of numerical data in the tables would in itself 
make the book v cry useful Whon this is accompanied 
by a systematic and detadod attempt towards the 
interpretation of tho results, the value of the book is 
considerably enhanced. The relations with valency 
are particularly emphasised, and m this direction 
the monograph will appeal to both chemists and 
physicists The book is one which can be recom¬ 
mended as both rich in information and also in 
theoretical discussions which reach into many 
fields. 


Hydrology and Ground Water: a Practical Text- \ 
Book for the use of Ciml Engineers, Surveyors , 
Students, and all those who deal with the Control of 
Water By J M. Lacey Pp vin + 159 (London. 
The Technical Press, Ltd , 1934 ) 10s. 6d 
This is the re-issue of a textbook wluoh was first 
published about eight years ago, and is based on a 
senes of articles which onginally appeared m the 
columns of Engineering It is a conveniently sized 
manual affording u good general survey of the 
subject in twelvo chapters, which deal m turn with 
sources of water supply, measurement and variations 
of rainfall, evaporation, sod permeability, ground 
water and springs, run-off or surfaco yield, storage, 
floods and wells 

Within its limits, the book provides quite a service 
able guide to those who have to deal with questions 
of water supply and control, but, as it professes 
to cator for the needs of “engineers who are engaged 
in Water Works, Irrigation, and Drainage schomes", 
it must bo said tliat there are several respects 
in wluoh tho information supplied on those sub¬ 
jects is somewhat mougre Apart from floods, 
for example, land dramago receives no very con¬ 
spicuous treatment If one were disposed to be 
captious, exception might he taken to the opening 
statement that “tho source ot all water if 

ram”, ignoring the existence of snow, had and dew 
as distinct forms of atmospheric moisture It is true 
that Hnow and hail are mentioned on the succeeding 
page, hut only casually and without explanatory 
comment The formation of dow is left undescribed, 
and there is no mention of dowponds as a jxissible 
(though limited) source of supply The section on 
wells is jiorhaps the best, as it. is the most extensive, 
constituting 40 per cent of tho volume, with oxampleH 
of calculation of yiold, which assume a knowledge 
of the calculus on tho part of the reader The nuthoi 
illustrates very largely from Indian pract.ioe 

B C 

Jndum Psychology Perception By Prof Jadunatb 
Sinha Pp xvi + 384 (London. Kogan Paul and 
Co , Ltd , 1934 ) 15s. net. 

This very interesting work outlines and discusses 
the most important topics of Indian psychology with 
special reference to doctrines of perception. As there 
is scarcely any experimental psychology in India, 
introspection and observation are the basic methods 
displayed This fact, coupled with the synthetio and 
metaphysical characteristics qf the Indian mind, 
points to the dependence of psychological doctrines 
on tho fundamental currents of Indian philosophy 
Yet, observations and doctrines on specifically 
psychological questions are numerous and original 
enough to justify its special treatment Prof Smha 
thus discusses the various aspects of Indian psycho¬ 
logy m their propor setting Subtle analyses of mental 
processes aro revealed both in normal and in abnormal 
psychology The three chapters on illusions, dreams 
and abnormal perception are very striking in this 
respeot. Philosophers will welcome Prof Sinha’s 
book as an important addition to their library. 
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A Condensation Theory 6f Meteoric. Matter and its Cosmological Significance 
By Prof. Bertil Lindblad, Dimeter of Stockholm Observatory 


I N oonnexion with a theory on the constitution 
and development of stellar systems, I have 
recently directed attention 1 to the significance of 
the great difference in temperature between the 
interstellar gas and solid interstellar particles as 
an explanation of the origin and growth of 
meteoric particles If we assumo with Sir Arthur 
Eddington* a temperature of 10,000° for the inter¬ 
stellar gas and, on account of the low energy 
density, a temperature of about 3° for solid 
particles, the latter must be assumed to grow by 
the condensation of sublimed matter on their 
surfaco This conclusion is in accordance with 
the conclusions drawn by I Langmuir* concerning 
the nature of the process of condensation of metallio 
vapours on solids In the present case, the energy 
of impact of atoms on the surfaoo of the particle 
will be rapidly radiated into space, or perhaps to 
some small extent transformed into sub-atomic 
energy, so that tho particle remama cold Wo 
assumo that the interstellar gas actually contains 
all the elements m about the proportions formed 
in tho earth’s orust and in the sun, and that tho 
apparent predominance of calcium and sodium is 
due to the easy accessibility of very strong spectral 
lines duo to these elements, namely, the H and K 
lines and the D line For atomic weight 60, tho 
temperature 10,000° gives a moan speed of the 
atoms of 2 km per sec , and assuming a density 
of 5 for the solid particles formed, wc readily 
obtain tho formula 

m = 10»*(Pt)*, 

for the mass m of the particle in grams after the 
time t since tho formation of an ‘infinitesimal’ 
nucleus expressed in years. For the density p of 
tho interstellar gas we may adopt Qerasimovic 
and Struve’s* value, 10*“ gm per om * In the 
time t — 10* years we then get particles of tho 
size 10 -1 * gm , which is the order of magnitude of 
the particles in the obscuring clouds of the Milky 
Way acoording to the recent results derived by 
C Sohal6n‘ from an investigation of the absorption 
effeots in the photographio spectrum of early type 
stars m various Milky Way regions and an applica¬ 
tion of Mie’s theory of the absorption of light by 
colloidal particles It is remarkable that the 
mean density derived by Sohal6n from the number 
of particles per oubio oentimetre agrees well with 
Ucraaimovio and Struve’s value for the interstellar 
gas. We may further remark here that the time 
of 10* years agrees with the average order of 
magnitude of the age of meteorites derived by an 
analysis of radioactive material. 


The result obtained for tho small interstellar 
partioles encourages us to apply our formula to 
tho formation of meteoric material in somewhat 
denser regions m space as well Before loaving 
the small obscuring particles, we may add, how¬ 
ever, that these particles will adopt motions 
corresponding to the mean motion of the inter¬ 
stellar gas, which we know follows closely the 
rotation of tho stellar stratum around the centre 
of tho stellar system situated in the direction of 
the constellation Sagittarius (Tho distanco to 
the centre is estimated to be 10,000 parsecs, 
or about 30,000 light-years Tho period of rota¬ 
tion at the position of the sun in the system is 
nearly 2 x 10* years ) The consequence will be 
that the particles will get only small velocities 
relative to the circular motions, and will show a 
strong galactic concentration, presumably much 
stronger than the galactic concentration of the 
interstellar gas itself This result is quite in 
accordance with the empirical data regarding the 
region of obscuration m our stellar system 
For an accumulation of material through 
gravitational forces to be possible in the case of an 
angular velocity of rotation corresponding to the 
period of revolution just mentioned, we should 
have a minimum density of about 10”" gm. per 
cm * In 10* years wo got with such a density 
particles of 10*’ gm , which seems to lie the 
minimum mass of observed meteors We assumo 
here throughout a temperature of about 10,000° 
for the gas and a temperature near zero (absolute) 
m the case of tho partioles Even rather large 
changes in the temperature of the gas, however, 
will not affect the order of magnitude of m 

If we assume the sun and the planetary system 
to have evolved from a gaseous nebula, stretohing 
at a certain time over the orbits of Neptune and 
Pluto with a reasonable concentration towards the 
oentral nucleus, wo might estimate the density in 
the outer regions of such a nebula to be something 
like 10~ 15 gm per cm ’ We should then expect 
partioles of 10** gm , that is, one million million 
tons, to develop in 10* years This is about the 
mass of one of the smallest asteroids We do not 
suggest, however, that bodies of this size will go 
on oondensmg in this way undisturbed We must 
expect partioles of various size to combine occasion¬ 
ally to form still larger formations. On the other 
hand, especially in the denser regions near the 
oentral nucleus, the particles will run a great risk 
of being volatilisod by violent encounters, and with 
increasing energy-density the temperature of par- 
tides will be too high to admit condensation 
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Farther, inside Roohe’s limit around the centre no 
formation of large particles is possible Therefore 
there will probably be an optimum region for the 
formation of large bodies in the solar system, and 
we may assumo this region to ooour around the orbits 
of the giant planets Jupiter and Saturn We may 
mention here the well-known fact that the planet 
Jupiter contributes about 60 per cent of the total 
angular momentum of the solar system 

The objection by H Jeffreys* to the ‘planotesimal 
theory* of Chamberlain and Moulton that the 
planetesimals are likely to volatilise entirely before 
contributing essentially to the formation of larger 
bodies of small orbital eccentricities and inclina¬ 
tions does not apply generally in our case, since 
the condensed particles are likely to possess from 
the beginning only small velocities relative to the 
circular orbits in the piano of rotation of the 
nebulous mass In the extended solar nobula, 
viscosity will have produced at least roughly 
regular conditions, and because the pressure 
gradient is not likely to contribute much to 
support the gaseous matter against gravity, the 
mean motion of the gas, and henoo the motion of 
the condensed particles, is likely to follow fairly 
closely the circular motion. I have further shown 
as a general theorem’ that mild encounters leading 
to a dissipation of kinetio energy of the particles 
will, in the mean, lead to a concentration of the 
particles towards circular orbits in the plane of 
rotation. Still, owing to the large free surface per 
unit mass of the small particles, a very great 
numbor of these corpuscles will aotually be evapor¬ 
ated by encounters, but somo particles which suc¬ 
ceed in growing without serious interruption will 
inoroase in size by accumulation of smaller particles 
at a rate probably exceeding considerably that of 
our condensation formula given above It appears, 
therefore, that the net result of the condensation 
prooess will ultimately be a rapid growth of a 
comparatively small number of large bodies We 
of course at once identify these bodies with the 
planets and their satellites 

We may ask, incidentally, if there are m the 
universe typos of objects whioh in any way 
resemble the primordial solar system as depiotod 
above In actual faot, it is not unreasonable to 
assume that certain stars of early type with nebu¬ 
lous envelopes showing the reflected continuous 
spectra of the stars involved, which are not seldom 
observed in the Milky Way, constitute systems of 
a similar nature , that is, they oonsist of a stellar 
core inside a thin gaseous envelope which in the 
outer regions passes over into a meteoric cloud 
When, however, the central nucleus reaches a 
very liigh temperature, there must be a strong 
radiation pressure on particles of a certain size* 
In such a case we should expeot not cmly an out¬ 


JANUARY 26, 1935 

going stream of small particles, for whioh radia¬ 
tion pressure increases with increasing size, but 
also an incoming stream of larger particles, for 
whioh the radiation pressure decreases with in¬ 
creasing diameter It is possible, further, that 
larger particles have formed at some time before 
the nucleus acquired by contraction a very high 
surface temperature Modem evidence* seems 
aotually to indicate reflection by fairly large 
particles in the nebulous envelope We may assume 
that the types of objects in our stellar system whioh 
show the strongest galactic concentration have 
actually formed in the ‘present phase’ of the 
stellar system, that is, during the time in whioh 
the stellar system has jiossosHod its present mass, 
angular momentum and invariable piano The 
minimum amount of time passed in this phase may 
perhaps be set down as 10 10 years This seems to 
be near the upper limit of tho ago of the earth’s 
crust If the sun, or rather the solar nebula, 
became differentiated out of the interstellar 
material in the present phase of the system, or 
during an earlier phase, seems therefore doubtful 
Returning to the formation of the planets from 
the gaseous and meteoric material of the solar 
nebula, in accordance with the lines of thought 
just outlined, we assume that the earth has been 
formed around a heavy core by accumulation of 
a great number of particles of various sizes. In 
addition to the considerations dealt with earlier, 
we may direct attention to the circumstance that, 
between neighbourmg particles formed by con¬ 
densation of atoms of very large mean free path, 
and by accumulation of free partioles of larger 
size, there will bo a certain additional pull due 
to their shielding one another with respect to the 
free atoms or corpuscles falling in towards their 
surfaces As the accumulation may be thought 
to have been especially rapid at certain stages of 
the process, for example, in encounters with com 
paratively large bodies, the planet may ultimately 
have become heated to such an extent that at 
least the surface layers have been entirely in a 
fluid state, perhaps even incandesoent A tem¬ 
perature of 2,000° of the radiating surface may 
be upheld, if material of a mean space density 
about 10“* gm. per om » falls in towards the radi¬ 
ating surface with a mean velocity of 10 km. per 
sec. At a later stage, through loss of heat by 
radiation, simultaneous solidification all over the 
surface has taken place 
The formation of satellite systems is explained 
on general lines in a way analogous to the theory 
of formation of the planetary system itself. The 
fusion of partioles of vanous sizes, leading to the 
formation of a massive planet, will in the first 
stage produoe an incandesoent nucleus with an 
extended gaseous atmosphere. The an gular 
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momentum due to the satellite system and the 
rotation of tho planet taken together correspond 
to the angular momentum of the matter which was 
sufficiently near a planetary nucleus to be retained 
in its neighbourhood by gravitation, or in the 
course of time has been caught in encounters. 
The direction of rotation should therefore be 
the same as that of the system as a whole, and 
thus that of tho planetary orbits , the few 
exceptions to this rule are readily explained 
as accidental deviations due to local conditions 
(the Uranus system and the satellite of Neptune) 
or capture in recent times (Jupiter VIII and TX, 
Saturn IX). The strong correlation between tho 
angular momentum of rotation of the planet and the 
mass of the satellite system is readily understood 
Apparently singular objects like the satellites of 
Mars may be understood without making the 
assumption that these bodies have originated 
directly out of the mass of the planet. 

The rings of Saturn are perhaps best explained 
directly as small particles formod by condensation 
inside Roche’s limit for tho planot in quostion 
The extremely flat formation is explained partly 
by tho condensation of tho partiolcs out of a gaseous 
oloud, which causes the partioles to follow originally 
nearly circular motions with low inclinations, but 
mamly by the influence of mild collisions between 
neighbouring particles, as explained by Jeffreys'* 
and on somewhat different lines by myself in a 
recent paper". 

The corpuscles of the zodiacal light havo 
possibly been formed fairly recently 1 * out of the 
last remnants, perhaps reformed by volatilisa¬ 
tion, of tho nebulous oloud surrounding the sun 

Finally wa must mention the probable status 


of the meteorites. Their division into, roughly, 
two widely different kinds, stony and iron 
raoteontes, suggests that they can scarcely be 
considered exclusively as direct condensation 
products We may perhaps get a general explana¬ 
tion of their physical nature, as well as of their 
motions, which obviously differ very much from 
tho circular orbits in the invariable plane of the 
solar system, by assuming that they are, generally 
speaking, remnants of larger bodios, shattered by 
violent enoounters in the manner which has been 
considered above Like tho planets, these larger 
bodios havo therefore formed to a great extent by 
accumulation of smaller particles We can then 
assume, in oonformity with the viows put forward 
by geophysicists", that a certain sedimentation 
of tho various minerals has taken place at a fairly 
high temperature in the bodies in quostion before 
thoir disruption Those meteorites which did not 
originally belong to our system havo probably 
emanated from analogous systems in other regions 
of tho Milky Way, forming showers of particles 
traversing the voids of interstellar space muoh like 
the stars themselves In regard to their origin 
they are, according to our point of view, largely 
a sort of by-product in the process of formation 
of planetary systems 
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Deep Diving and Under-Water Rescue 


OIR ROBERT DAVIS delivered the Thomas 
^ Gray Memorial Lectures for 1934 of tho Royal 
Society of Arts, and spoke on deep diving and 
under-water rescue The loctures have now been 
published, they form a valuable study of 
the development of apparatus and technique, 
admirably illustrated and lightened by oomments 
and anecdotes arising out of the author’s lifelong 
experience of the subject 

Divers have always wanted to get a little deeper, 
>ut the particular obstacle to be overcome has 
varied in successive generations. At first it was 
he matter of air supply, when the eighteenth 
entury inventor and his victims “discovered by 
litter experience that the leathern bellows, which 
vorked so admirably when blowing an organ or 
muth’s forge, were quite incapable of foroing air 
lown to a diver” working at more than two or 


three foot deep Later, when tho introduction of 
metal air pumps enabled a supply to bo delivered 
at high pressure, came the mysterious, crippling, 
‘diver’s palsy’ which we now call compressed air 
illness Later still, when physiologists had eluci¬ 
dated the cause of this trouble and devised methods 
of slow decompression to avert it, came the 
economic difficulty that at depths of thirty fathoms 
and upwards, so much of the diver’s time under 
water had to be used in decompression that only 
a fraction remained available for useful and paying 
work Now the invention of the Davis Submerged 
Decompression Chamber (soo Natube, August 29, 
1931) has eased this situation and made salvage 
work m the rubber dress a practical procedure up to 
300 feet depth ; and there for the moment we rest. 

The deep diver of to-day reoeives a measured 
supply of dean air from steam compressors An 
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injector circulates the air from his helmet through 
an absorbent which removes oarbon dioxide as 
fast as his breathing produces it He is m constant 
telephonic communication with the organisation in 
the salvage ship above, which not only controls his 
decompression but also, through tho agency of such 
devices as grabs and pneumatic tools, takes over 
an increasing share of tho manual work to bo 
done on the bottom Expensive plant, once started, 
should run continuously, hence a succession of 
fresh divers is required who have to subordinate 
their procedure to the common plan of tho team 
The famous divers of the past, some of whose 
feats Sir Robert described, worked almost single- 
handed in far greater clanger and discomfort, only 
the fittest mentally and physically could attempt 
the deeper work and these few acquired out¬ 
standing skill and experience It may be that we 
shall not see their like again 

More than fifty years ago one of these men, 
Alexander Lambert, struggled through 1,000 feet 
of tho wrecked and flooded Severn tunnel m 
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complete darkness to close an iron door and 
enable the water to ho pumped out As it was 
impossible to drag such a great length of air pipe 
behind him, ho used H A Fleuss’s newly invented 
self-oontainod diving-dress, putting it on for the 
first time that day This was the prototype of the 
now familiar type of breathing apparatus in which 
carbon dioxide is removed from the expired air 
by passing it over caustic alkali, and the oxygen 
consumed by the user is replaced from a high 
pressure cylinder This system is m use m mine 
rescue and fire brigade smoko helmet apparatus 
all over tho world to-day, but has perhaps been 
carried to the highest point of development and 
portability in the compact Davis Submarine 
Escape Apparatus, which now provides each 
member of the crew of all British (and many 
foreign) submarines with the means of breathing 
ill suffocating gases or under water until the 
eseape hatches can be opened, when it will waft 
him gently to tho surface 1 and support him there 
until help arrives 
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The Future of Tropical Australia 
By Dr L Dudley Stamp 


F OR more than a eentury the British Govern¬ 
ment, the oolony of South Australia, and the 
Australian Commonwealth have attempted to 
develop tho half million square miles contained 
withui the Northern Territory More than 
£17,000,000 has been expended in the effort, yet 
to-day the entire population consists of some 3,000 
whites, 800 yellow persons, 900 half-castes and 
probably 20,000 aboriginals The mining and 
cattle industries, once promising, have declined. 
The same state of affairs is found in the tropical 
parts of Western Australia, where the total non- 
abongmal population is less than 2,000 It is 
only on tho patches of richer soil along the coast 
of Queensland that the population of tropioal 
Australia is relatively flourishing and increasing. 

A few years ago, Prof Griffith Taylor 1 was 
almost alone m declaring that only three per cent 
of tropical Australia—entirely in the coastal belt 
of Queensland with its well-distributed rainfall— 
was suitable for tropical agriculture and con¬ 
sequent close settlement His views are gradually 
becoming generally accepted, but there is still a 
wide divergence of opinion on the reasons for the 
lack of settlement Sir James Barrett in a recent 
artiolo* says, “It is generally assumed that thore 
is a medical, or rather physiological, reason for 
failure to settle parts of tropioal Australia So 
far as investigation goes there is nothing of the 
kind. The failure to settle some ports of tropioal 
Australia and the successful settlement of other 


portions of the tropica is solely economic ” In 
his consideration, ho nghtly divides tropioal 
Australia into four regions (1) the ooastal dis- 
tricts of Queensland with good soil and abundant 
rainfall, (2) tho western portion of Queensland 
suitable for grazing , (3) tho Northern Territory 
and (4) the northern portion of Western Australia 
similar in character to (3) Ho shows that m the 
last ten years the annual increase of population m 
tropical Queensland has been 2 per cent per 
annum, against 15 per cent for non-tropical 
Australia He finds that birthrate, infantile and 
general doath ratoR in tropical Queensland com¬ 
pare favourably with those of many non-tropical 
countries, are better than those of metropolitan 
non-tropioal Australia and are little if at all 
inferior to those of Australia as a whole 

It is, as Sir James argues, unfair to consider the 
vital statistics for regions (3) and (4) because of 
tho small size of the sample Eoonomio nationalism 
and State socialism are blamed for preventing more 
rapid development of tropical Australia—“it is 
certain that it is not the effeot of the climate on 
Anglo-Saxons” On the other hand, R. W. 
Cilento, director of Australian tropioal hygiene, 
considers that the Commonwealth is evolving a 
new type of person—the North Queenslander— 
who “moves slowly and conserves his musoular 
heat-produoing energy in every possible way”*, 
thus agreeing with results of experiments carried 
out by Amenoan physiologists reoently 4 . The 
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vital statistics quoted by Sir James Barrett prove 
the efficient work of the medical services rather 
than the absence of climatic influence on life and 
habits 

In a thoughtful and well-documented study*, 
A Grenfell Price, of the University of Adelaide, 
has reviewed the attempts to settle and establish 
agricultural or other industries in the Northern 
Territory The thorough work of tlus geographer 
has been recognised by the award to him of the 
Commandorship of the Order of St Michael and 
St George and the doctorate of the University of 
Adelaide in 1033 He has summarised lus views 
on the major problem in a paper entitled “Pioneer 
Reactions to a Poor Tropical Environment”*, and 
concludes that “there is little hope for anythuig 
more than a sparse pastoral population in the 
greater part of the Australian tropics and that this 
population will show strong reactions to a poor 
and difficult tropical environment There is, 
however, some possibility that Australians may 
permanently establish close settlement by white 
agriculturists m small and favourable areas, parti¬ 
cularly on the east coast of Queensland” 

Dr Isaiah Bowman’ suggests that, so far as the 
Northern Territory is concerned, it would bo better 
to ‘ ‘give up this painful experiment on an incorrigible 
frontier and lot the land revert to wilderness” 


If the land has now been properly assessed, the 
real danger of ‘an empty north’ to the ‘White 
Australia’ policy disappears Sir James Barrett 
points out the accessibility of the Northern Terri¬ 
tory from densely peopled areas, such as Java, and 
argues that had conditions been suitable it would 
long ago have been colonised by Malays or 
Javanese On the other hand, there was not, 
perhaps, sufficient economic pressure to necessitate 
the inhabitants of the East Indies seeking settle¬ 
ment in lands less attractive The position to-day 
is somewhat different There is a close correlation 
between climatic and soil conditions in the region 
around Darwin and in somo of the poorer parts of 
peninsular India Will the future alter tho value 
of tropical Australia in the eyes of overcrowded 
India ? Darwin is clearly destined to remain on 
a major world aerial route, and in this connexion 
at least tho Northern Territory cannot remain 
entirely empty 


* 8ee intur alia, ' Australia, I’li>slo(traplilc and Economic", Oxford 
Third edition, 1021, pp 202-1 

••'Tropical Auatralia", Aiut Quart, No 21, 84-72, March 1914 

* Quoted liy A U Trlco, Amer Orng Rt r>, 28, 371, July 1033 
•D B Dill and other*, ‘‘Pli>«lcal Performance In Relation to 

External Ti inporature*” Fatigue Laboratory, Harvard University, 
1931 

* "The nistory and Problems of the Northern Territory, Australia”. 
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Sir Alfred Ewinu, k o b , frs 

AMES ALFRED EWING, like many Scots who 
have become distinguished m the fields of 
literature and science, was a son of the manse Ho 
was born on March 27, 1855, in Dundee, where his 
father was a mnnater of what was then called tho 
‘Free Church of Scotland’, his father having ‘como 
out’ in tho Disruption of 1843 In the autobio 
graphical section of "An Engineer’s Outlook”, Sir 
Alfred described his father as a man who, with a 
superb physique, never missed a day’s duty through 
illness, or shirkod one for any roason , the same 
words might bo applied to Sir Alfred himself He 
seems to have owed much of his early education to 
his mother As he so happily phrased it, “She gave 
uh mucli of what other boys got at sohool, and did 
it in a way that made us associate a love of learning 
with our love of her”. 

From Dimdee High School, Ewing procooded in tho 
early ’70’s to the University of Edinburgh, tho first 
holder of an engineering scholarship in the gift of 
Dimdoe High Sohool, and his oareer os a student 
was prophetic of the distinction ho was to acquire 
m lator life—the leoords of the Engineering Depart¬ 
ment show that during the session 1871-72 the 
prizeman in the class of engineering was James 
Alfred Ewing. It was his good fortune to be a student 
during the time when Tait and Floeming Jenkin 


were at tho zenith of their powers, and undoubtedly 
Ewing owed much of lus zest for research to the 
inspiring influenco of these two teachers Tlirough 
Jenkin he was brought into contact with Sir William 
Thomson (afterwards Lord Kelvin), and ho took an 
active share in the early development of submarine 
telegraph cables, making in connexion with this work 
tliree cable-laying voyages to Brazil and the River 
Plate 

In 1878, on the nomination of Fleemmg Jenkin, 
Ewing wont to Japan as professor of mechanical 
engineering in the University of Tokyo, and there 
spent what he termed “livo educative years”. In 
the latter part of tlus servico one of his duties was 
to undertake teaching m physics, and ho there began 
his classical experiments on magnetism 

It was while in Tokyo that Ewing married hi» 
first wife, Miss Washington, a great-great-grand-niece 
of the first president of the Amorican Republic 
He hod two children, born in Japan, by lus first 
wifo, who reached mature years before their mother’s 
doath In 1911, shortly before ho was appointed to 
the prmcipalship of tho University of Edinburgh, 
he married as his second wife a daughter of the 
late Prof John Hopkinson, a past-presidont of tho 
Institution of Electrical Engineers, by whom he had 
a son. 

After five years service in Japan, Ewing decided 
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to return homo, although tho Japanese authorities 
were anxious to retain his servicos for another two 
years Ho had been offered, however, the professor¬ 
ship of engineering m University College, Dundoe, 
and there ho had seven years of further expenonco 
in teaching and research 

In 1890 Kwing was appointed to the chair of 
mechanism and applied mechanics in tho University 
of Cambridge as successor to James Stuart. Tho last 
years of Stuart’s occupancy of tho chair had not 
been happy ones, as Iuh attention had been largely 
diverted from engineering to politics and journalism, 
and the University was disinclined to continue tho 
engineering deportment, if that were possible, 
fortunately, a wiser decision was taken By tho 
generosity of donors, F.wmg soon acquired a labora¬ 
tory, where research work could he carried on and 
ordinary laboratory instruction given 'l'ho schiKil 
flourished, the number of students increased rapidly, 
and, in 1899, a generous gift in memory of Prof 
John Hopkmson from his widow and children pro¬ 
vided the funds for a much needl'd enlargement of 
tho laboratory buildings By 1903, when Kwing 
severed his connexion with the Umvorsity of Cam¬ 
bridge, the Engineering School was one of tho largest 
in the country, and its output of research testified 
to Ewing’s great influence upon those working with 
him 

In 1903, the Admiralty was about to introduce 
what was known as the New Scheme of Naval 
Education After an interview with Lord Solborne 
and Sir John Fisher, Ewing was offered tho post of 
Director of Naval Education on very generous terms 
This opened up for him an entirely now sphere of 
work It meant that he hail for tho time being to 
abandon his researches and to drop his professional 
practice That this new scheme became a complete 
success was largely duo to Ewing’s extraordinary 
gift for administrative work, as there was 
opposition to Homo of the changes which had to be 
introduced 

When the War broke out in 1914, Ewing was still 
Director of Naval Education, but almost at once ho 
was asked to undertake an entirely new and onerous 
duty, namely, tho problem of dealing with enemy 
cipher This led to tho creation of a department 
which came to be known as “Room 40”. The work 
earned out in Room 40 was strictly secret, and no 
section of our defence work was more unknown to 
the general public and to the enemy The secrets 
of Room 40 have never been divulged, though 
Ewmg himself removed the veil slightly in a lecture 
he gave bofore the Edinburgh Philosophical Institu¬ 
tion m 1927 Prior to this, tho late Lord Balfour, 
then Chancellor of the University of Edinburgh, 
disclosed the fact that Ewmg had boon the head 
of the organisation m Room 40 

It was while carrying on this work that Ewmg 
was invited in 1916 to fill the dual office of principal 
and vice-chancellor of the University of Edinburgh. 
He was somewhat averse to undertaking this fresh 
burden, but was persuaded by the late Lord Balfour 
to accept office, while still continuing his work at 
Room 40, and it was not untd May 1917, when he 


handed over the control to Admiral Sir Reginald 
Hall, that he was able to devote himself unreservedly 
to his University duties. 

When he accepted office at Edinburgh, Ewmg was 
sixty-two years of ago, and it is a striking testimony 
to his oxlraordmary capacity for work and to his 
bodily vigour that, starting at that late ago in an 
entirely now sphere of work, ho was able m the 
twolvo years of his principalship to accomplish such 
great and far-rcaching changes in the development 
of the various departments of University life Ho 
realised that tho War had brought many new 
problems in odiu ation and industry, and that the 
great universities would have to play a very important 
part in tho necessary solving of these problems. 
Rapid developments in specialised study made it 
essential to found new chairs and lectureships, and 
during his term of office at Edinburgh no less than 
thirteen now chairs were established—six in the 
Faculty of Arts, four m the Faculty of Medicine, 
and three in the Faculty of Science— besides a number 
of lectureships in new subjects or in some of the older 
subjects where tho toaclimg had to ho extended A 
new degree m commerce was established , and tho 
degree of Pli D was instituted in the hope of en¬ 
couraging post graduato work and research Tho 
increase in the number of the teaching staff involved 
as a corollary an extensive scheme of new buildings 
It was impossible to find a site for the necessary 
new buildings in the immediate viuimty of tho Old 
Collego, and Ewmg decided to recommend tho 
purchase of a large area of ground about a mile and 
a half south of the Old College, where during his 
principalship independent blocks were erected for 
ohemistry, zoology and animal gonetics , while plans 
were prepared and finances providod for new blocks 
for geology and engineering, built, however, after 
he had retired These blocks of buildings, known 
as King’s Buildings, will remain as a permanent 
memorial to Ewing’s term of office as principal of 
the University of Edmburgh 

Needless to say, such an extensive increase in the 
number of teaching staff and the erection of these 
buildings mvolved very heavy expenditure Fortu¬ 
nately, Sir Alfred had a very persuasive tongue, and 
he was able to secure handsome gifts from private 
benefactors and public trusts, running into a total 
of more than three-quarters of a million sterling, 
and was thus able to carry through his improvement 
schemes without laying any serious burden upon 
general University finances. 

During his twelve years of office, crowded as they 
were with administrative and social duties, Ewmg 
was still able to find time to carry on research work, 
which had been his chief pleasure and object in life. 
He was an active member of many of the special 
committees of the Department of Scientific and In¬ 
dustrial Research, being chairman of the Bridge 
Stress Research Committee, which issued a valuable 
report in 1928 The necessary experiments on rail¬ 
way bridges throughout the country had to be earned 
out usually during week-ends, week-ends which an 
ordinary man at Ewing’s age would have given 
over to rest and recreation, especially after he had 
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spoilt the previous five days in strenuous University 
work He was alBo chairman of the Timber 
Mechanics Committee, and so recently as July 1934 
that Committee issued a report, largely the work of 
Ewuig himself. There can be little doubt that 
Ewmg habitually overworked himself during the 
last throe or four years of his life—work was his 
passion, especially research work, and it was to 
research work that ho devoted his mam energies 
during his last years 

It is interesting to remember that, as Ewing began 
his university caroor and his lifo’s work moro than 
sixty years ago in the onginoormg class-room of the 
University of Edinburgh, so he mado his last public 
appearance m the lecture room of the engineering 
department only last. October, when he delivered 
an address entitlod “For Better or Worse” to the 
members of the Associated Soience Societies of the 
University How much lie was beloved by the 
students of the University was attested by the fact 
that he was known to thorn by the affectionate nick¬ 
name of “AIfy”, and, at tho conclusion of his last 
address, after the formal vote of thanks had been 
proposed and carried, the student audience rose to 
its feet and gave, as only students can, three rousing 
cheers for “Alfy". 

Ewing’s last years were largely occupied by the 
thought that man's ethical development had not 
kept pace with the advance of science, that science 
and engineering hail placed in the hands of mankind 
tools which man hail not yet learned to use wisely 
This formod the maul theme of lus remarkable 
presidential address to the British Association for 
the Advancement of Science at York in 1932 In 
“An Engineer’s Outlook”, pubbslied two years ago, 
one of the reprinted lectures was the Hibbert Lecture, 
delivered at the University of Cambridge in February 
1933, on “Soience and some Modem Problems” 
This lecture summed up Ewing’s creed , after sixty 
yoars of active life in the service of education and 
science, he could find no better principle to urge on 
Ins listeners than the old gospel of goodwill—• 
“Thou shalt love thy neighbour”—this, he said, is not 
a mere general injunction, it is an individual message 

Ewmg was the recipient of many honours. He held 
honorary degrees of the Universities of Oxford, 
Cambridge, Durham and St. Andrews He was 
elected a fellow of the Royal Society m 1887, and m 
1895 received a Royal Medal for his researches on 
magnetism. Ho was elected an honorary member of 
the Institution of Civil Engineers in 1929, and of tho 
Institution of Mechanical Engineers in 1932. He was 
made a Companion of tho Bath in 1907, and Knight 
Commander of the same order m 1911. He was the 
author of many papers on scientific subjects, pub- 
bshed in the Transactions of the Royal Society and 
other scientific societies His textbooks moludo 
“Magnetic Induction in Iron and Other Metals” ; 
“The Steam Engine and Other Heat Engines”, of 
whioh many editions have been issued, and which 
has been translated into many languages ; “The 
Mechanical Production of Cold", “Thermodynamics 
for Engineers” and “The Strength of Materials”. 

T. Hudson Be abb. 


Sir Alfred Ewing and his Cambridge Chair 
The Jacksonian professorship of natural and 
experimental philosophy at Cambridge is an old 
foundation dating from 1783 It was the duty of 
the professor to give oxporimontal lectures on 
“Natural Experimental Philosophy and Chymistry”, 
and the chair had been held by a succession of 
distinguished men In 1875 it was vacant through 
the death of Prof Willis, who had been its occupant 
for nearly forty years His predecessors had been 
chemists 

By 1875 it was recognised that the study of the 
natural sciences deserved fuller encouragement 
Maxwell, a few years previously, had been appointed 
to the chair of physics Foster was lecturing as 
a Trinity prelector, Frank Balfour was beginning 
his work on comparative anatomy, and Livemg was 
teaching chemistry to an over mcroasing number of 
studonts It was clear that he noodod help , the 
Jacksonian professorship again becamo a chemical 
chair and Dewar was invited to fill it 

At the same time, it was felt, that mochamsm 
and applied mechanics should still have a place in 
the University course , there was a man in Cam¬ 
bridge who could carry on some part at least of 
Willis’s work, and so a professorship of mechanism 
and applied mechanics, to “terminate with the tenure 
of office of tho professor first elected” unless the 
University should determine otherwise, was estab¬ 
lished, and .Tames Stuart became professor There 
wero some, Coutts Trotter for oxamplo, who, even 
then, sixty years ago, roahsod that tho scientific 
study of ongineermg was a fitting subject for in¬ 
clusion in the scheme of an ancient university It 
was a long step from this appointment to a professor¬ 
ship of engineering It was to be the duty of the 
professor to lecture on the principles of mechanism , 
tho theory of structures, the theory of machines 
including the steam engine and other prime movers 
There was an ordinary degree m mechanism and 
applied scienco, for which studonts were advised to 
read parts of Weale’s Rudimentary Senes, Balfour 
Stewart’s “Heat”, Bird and Brooke’s “Elements of 
Natural Philosophy”, and Canot’s “Physics". Thero 
was no laboratory, no provision for experimental 
work. But the professor started his work He raised 
funds for a certain amount of apparatus, some tools 
and workshop appliances, winch ultimately were 
taken over by tho University. A shed was erected 
to hold those, and by slow degrees the work grew 
Some ten years later (1888-87), there was much 
controversy us to the place workshops should hold 
m a scheme for an honours degree in engineering 
then under discussion. A syndicate appointed to 
investigate among other things the “whole question 
of the workshops” was granted, in 1890, “further 
powers to enquire whether it be deBirable to develop 
further the Engineering School m the University on 
the lines suggested” in a memorandum it had issued, 
and as a result, on November 10, 1892, the Mechanical 
Sciences Tripos was established The Tnpos was to 
be in two parts covering the usual subjects of exam¬ 
ination for an honours degree in engineering, together 
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with—an addition of 1895—a paper of essays having 
“reference to the fundamental principles, history, 
philosophy or applications of tho Mechanical 
Sciences" 

Meanwhile, Prof Stuart had resigned and, to 
quote tho “University Calendar", in "1890 J. A 
Ewing, B Sc Etlmb ” had been appointed professor 
Ho camo, personally unknown to ns, but with a 
distinguished taronr as a teacher at Tokyo and 
Dundee, a pupil of Lord Kelvin, the author of papers 
on magnetism of outstanding merit In 1881 he had 
descriluxl the oftocts which follow the application of 
a cyclical process of magnetisation to iron and other 
material, that tendency of the magnotisation to lag 
behind the application of tho magnetising force, to 
which ho gave tho name of hysteresis, and in 1885 
had contributed a striking paper to tho Royal Society 
ontitlod “Experimental Researches in Magnetism” 

Ewing established himsolf at once as a persona 
grata to tho Um\ersity, a colleague, soon to bo our 
loader, whom some of us who had been active in 
urging that engineering should receive full recognition 
from tho University welcomed whole lioartedly 
among our ranks To his wiso judgment ami sano 
advice are duo tho general acceptance of tho scheme 
of education proposed Tho debt due to lum by tho 
University may perhaps be measured by the success 
of that scheme which, aided by his stall, Peace and 
Dalby and Lamb, he developed for tho next thirteen 

A oommittee was set up in Cambridge to obtain 
funds for the establishment of an adequate laboratory 
for tho teaching of engineering in the University 
Sir J J Thomson, Prof Nowall, Sir Napier Shaw 
and inysolf aro tho sole survivors Ewing was tho 
treasurer Wo had the help of a large and distm 
guished general committee which contained the names 
of all tho great engineers of tho day We stated that 
£20,000 would ho roquirod for the comploto design, 
but that much could bo done for £4,000 or £5,000, 
and with tho money so raised tho Engineering 
laboratory made its start What it has now become 
engineers are woll aware 

Tho first Tripos examination was held in 1896, 
Ewmg, Osborne Reynolds, and Shaw were tho 
examiners , seven candidates passed, of whom three 
wore placod in tho first < lass Now tho Engineering 
Tripos list is among the largest in tho University 

Since those days, Sir Alfred has done more groat 
work for his country In Cambridge ho will ever bo 
remembered as tho founder of tho Engineering 
School, the man who taught the University what 
science, bo long at home there, might do for industry 
and how that task might bo achieved 

R T GlAZEBHOOK 


Sir Alfred Ewing and Naval Education 
The connexion of Sir Alfred Ewing with naval 
education came about through the decision of 
tho Admiralty, in 1002, to carry out a root and 
branch reform of the training of officers and men 
m all sections of tho Navy The reform was long 
overdue, for even up to 1901, junior officers spent 
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a part of their time in learning to manoeuvre ships 
under sail, although for all practical purposes sails 
in warships had been obsolete for thirty years Then, 
too, thoro was the urgent problem of the staffing of 
the engine rooms of the steadily increasing fleet, a 
problem rendered difficult by the failure of successive 
Boards of Admiralty to adjust tho status of naval 
engineers m accordance with their responsibilities. 

Though at the beginning of the century, naval 
training was discussed in many quartors, the credit 
for the ro-orgamsation of naval education in 1903 
to meet modern requirements belongs m tho first 
place to Lord Kisher (then Admiral Sir John Fisher), 
who had recently become First Sea Lord The first 
step in the reform wus tho publication in December 
1902, over tho signature of Lord Selbome, of tho 
famous “Memorandum dealing with the Entry, 
Training and Employment of Offioers and Men of tho 
Royal Navy and of tho Royal Marinos” That 
memorandum statod that “In the old days it sufficed 
if a naval officer wore a seaman , now lie must bo 
a seaman, a gunnor, a soldior, an engineer, and a 
man of scionce as woll" , and that “the throe 
branches of the Service which aro essential to tho 
lighting efficiency of the Floot—the Executive, the 
Engineer and tho Marine” were to bo recruited by 
one system and all officers were to bo trained alike 
up to a certain ago 

These were ideas ontiroly new to tho Service ond 
to carry them into effect it was obvious that the 
Admiralty would require a man of outstanding reputa¬ 
tion Their choice tell on Sir Alfred Ewing, who in 
the preface to his book, “An Engineer’s Outlook”, 
tolls of Jus first visit to tho Aihmnilty, when he met 
Lord Fisher, “that volcanic {lersonahty whom, later, 
I was to see often m quiescence and in eruption, 
and to learn something of his greatness”. This visit 
led to Lord Selbome offering Sir Alfred the appoint¬ 
ment of Director of Naval Education. 

To a civilian, tho task Sir Alfred undertook might 
well have appeared a complex one, for in tho course 
of a few months he found himself responsible for tho 
training given m the Royal Naval College, Greenwich, 
H M S Britannia, tho new Royal Naval College at 
Osborne, the Royal Naval Engineering College at 
Keyham, tho Dockyard Schools at Portsmouth, 
Chatham and Devonport, various training establish¬ 
ments for seamen, stokers and artificers, together 
with the supervision of tho work of some eighty 
naval instructors of university standing, many of 
whom wore serving on distant stations. Tho Selbome- 
Fisher scheme naturally cut across many traditions 
and found not a few critics , whilo from the members 
of the Board of Admiralty Sir Alfred received every 
assistance, among those below them he was sometimes 
conscious of cross-currents 

From the beginning it was realised that the new 
system of training would have to be modified m 
the light of experience, and many changes have been 
made It may, however, safely be said that naval 
education to-day owes more to tho work done by 
Sir Alfred Ewmg between 1903 and the War than 
to any other single individual. 


Edoab C. Smith. 
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Mr. Lloyd George’s Plans for National Development 

Mb Lloyd Geohoe, outlining at Bangor on 
January 17 his proposals for national development, 
said that the supreme paradox of our generation is 
that millions of people are living in povorty and 
despair, not because of scarcity but because of over¬ 
abundance Foremost among the problems of to-day 
and to-morrow is the question of securing peace 
among the nations, since whatover economic and 
social system is built up, unless it is based on peaco, 
it will bo founded on a quicksand. Next there are 
the obstacles to world trade, commerce and shipping 
which have multiplied enormoualy in the last few 
years We are to day confronted with a twofold 
problom, first of temporary unemployment due to ab¬ 
normal conditions, and secondly of jiermanent unem¬ 
ployment which cannot be absorbed under tho existing 
system Our aim should be to find work for the 
workloss instead of providing doles, and whero private 
enterprise has been proved to bo palpably unablo 
dunng the present emergency to solve our national 
difficulties, tho administrative and financial resources 
of tho nation as a whole should be made responsible 
for sotting on foot and supporting thoso develop¬ 
ments m town and country which would bring our 
unutilised labour, our idle capital and our undeveloped 
resources into fruitful activity. Something on these 
lines has boon attempted here and thore—m housing, 
mods and other public works—but whore it has been 
done, it has been done sporadically and inadequately 

Mr Lloyd George's main proposal is that a 
permanent body should be set up for tho purpose of 
thinking out and preparing schemes of reconstruction 
which would provide useful and necessary work 
The functions of this Development Council would bo 
to take a survey of tho industrial, agricultmal and 
financial resources and potentialities of Great Britain, 
to prepare and approvo plans for industrial organisa¬ 
tion, land development and the like , and to concede 
the application of the national credit with the view 
of properly financing the programmes it decides to 
carry out. Its dutios would include the putting 
forward of recommendations to enablo any important 
braneh of industry, such as coal, cotton, iron and 
steel, shipping or agriculture, to re-oigamso itself, 
where the authority and tho financial credit of the 
State may bo needed to ensure proper measures being 
taken Further scope for its activities would be found 
in meeting tho lamentable deficiency of decent housos, 
in road improvements , m tho development of rail 
ways and canals , in the development of telephones, 
oloctricity and water supply and in land settlement. 
Mr Lloyd George also advocates a fundamental 
change in the constitution of the Cabinet In an 
emergency like this, the Cabinet should consist of a 
small body—not more than five—of the ablest men 
available and not of about twonty men immersed in 
the detailed administration of gigantio departments 
of State. 


General G. Femi (1868-1933) 

This great and suigularly attractive man died so 
long ago as February 16, 1032, but wo did not 
succood in obtaining an obituary notice of him 
Many of our readors who knew him or Ins work will 
therefore be interested to learn of a series of eulogies 
and accounts of his life (Bulletin de la SociiU 
d'Encouragement pour l'Industrie Natwnale, 133, Oct 
1934, pp 633-664) They include a funeral oration 
broadcast from Pans on the day of his death by 
Liout -Col 1’ Brenot, a discourse given at his 
funeral two days later by M R Bourgeois, president 
of the Pans Academy of Sciences , a lecture on 
March 10, 1932, to an association of Engineers' 
rogunents, by Lieut -Col P Brenot; discourses by 
General Pernor and M Pnmlovd (then Air Minister) at 
tho inauguration of the plaques bearing tho title of 
tho nowly-named Avenuo du G6n6ral-Fem<5, at tho 
Champ du Mars, October 10, 1932 , a discourse of 
November 16, 1933, by M Emilo Picard, at the 
inauguration of a monument to Goneral Forri6, near 
the radio-tolegraphic station at the Champ du Mars ; 
a discourse by M Rend Mesny, November 17, 1933, 
at the Academy of the Marino, and discourses by 
MM J. Paraf and do Valbreuze, at tho inauguration 
of a memorial modalhon at l’ficolo supdrieure 
d’filectncitd, Malakoff (Semo), whero General Ferrid 
for many years gavo and directed instruction in radio- 
tolography 

Born in Savoy in 1808, Fernd entered l’ficole 
Poly technique in 1887 and was sub-lieutenant m the 
‘Engineors’ m 1889, specialising in telegraphy in 
1893 His introduction to radio-telography camo in 
1898, when he studied tho Hertzian waves after the 
publication of Marconi’s first experiments In 1899 
he assisted m Marconi’s famous oxpeumonts in radio- 
communication betwoon Folkestone and Boulogne,and 
shortly afterwards was appointed by the Minister of 
War to develop the military applications of this new 
modo of communication For many years ho carried 
out this task with very little material or financial 
support, and battled magnificently against official 
inertia and incredulity Gradually his ability, his 
faith, his energy, his uutiative, his organising power, 
his devotion, led to successes winch gamed for him 
growing recognition and support. Ho built up a 
military radio organisation, first tested in the Morocco 
campaign of 1908, in which he took part, and 
enormously and most effectively expanded during 
tho War of 1914-18. In 1903 Fem6 instituted the 
radio station at the Eiffel Tower, whence, laue', in 
conjunction with tho Paris Observatory, he trans¬ 
mitted the time signals whioh have played so im¬ 
portant a part in subsequent progress in time and 
longitude determination. After tho War, Fem6 took 
a most honoured place in international scientific 
work, being president of the International Com¬ 
mission of Longitudes by Radio-Telegraphy, and 
of the International Union for Scientific Radio- 
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Telegraphy. He was honoured in very numerous ways 
by scientific bodios in France and in other countries. 
In 1030, by n 8{>ocial law, he was made General for 
life, a signal testimony to the place he hail attained 
in the esteem of his country Not only was ho 
respected and admired for his ability and power, but 
also all who knew him loved him for his courtesy 
and his goodnoss of heart 

Bequest for Bacteriology at Edinburgh 

Mbs Cameron, widow of Lieut Col Lewis 
Cameron, Indian Medical Service, who died at St 
Heitor, Jersey, in 1930. bequeathed all her estate 
and effects to the University of Edinburgh and 
directed that the fund, to bo known os ‘The Lewis 
Cameron Fund’, should bo utilised in establishing a 
yearly prize f ‘he host paper on bacteriology or 
on tho diagnosis of diseaso by students of the Uni¬ 
versity The estate amounted to £103,771 This 
amount was regarded by the University as out of 
proportion to the purpose of tho bequest Tho 
University gave an undertaking to Mrs Cameron’s 
executors that they would make application to the 
Court of Session for a scheme for the regulation of 
tho purfiosoa affeotuig the estate, anil on January 14 
the Court approved the administration of tho fund 
as follows £3,000 for the establishment of two 
yearly ‘Lewis Camoron’ prizes of £50 each, one open 
to uudergroduute students and the other to post¬ 
graduate students of the University for the host 
papers on subjects relatod to bacteriology or to the 
diagnosis of diseases , £15,000 for the endowment 
of a 'Lewis Camoron’ teaching fellowship in bacterio¬ 
logy , £15,000 to stabilise by endowment ono of the 
existing lectureships m bacteriology, £10,000 to 

form a ‘Lewis Cameron’ research fund, and £10,000 
for a ‘Lewis Cameron’ library fund to provido books 
relating to bacteriology and the diagnosis of disease 
The remauider of tho estate, about £50,000, is to 
be set aside os the nucleus of a building fund for 
prov iding additional accommodation and equipment 
in tho University for teaching of tho sciences boarmg 
on the diagnosis of disease and for research in those 
sciences. It is hoped that allocation of this sum 
for buildings may enable tho University to obtain 
assistance from other sources, and so make possible 
an extension of tho medical buildings and of their 
<>quipment necessary to maintain the reputation of 
the University as a centre of medical education and 
research. 

Exhibition of Primitive and Chinese Art 

Two exhibitions of objects of art are being 
arranged for this year, which will be of no little 
scientific, as well as (esthetic, interest Of these, 
the first will illustrate tho art of primitive peoples. 
This exhibition will take place in May next and will 
bo held under tho auspices of the Burlington Fine 
Arts Club. Although tlio various schools of primitive 
art, if that term may bo used, are well, and on the 
whole fully, represented m tho national and public 
collections, examples must as a rule be subordinated 
to tho general scheme of museum arrangement, and 


other material distracts from their proper apprecia¬ 
tion If, as no doubt will be the case, representative 
Bones are shown, their close association within the 
compass of a single exhibition should lead, by force 
of comparison and contrast, to an extended perception 
among tho goneral public of the vanety of primitive 
art in ideals, technique and achievement, as well as 
to a clearer understandmg of tho part played by 
artistic products in relation to the life and mentality 
of the peoples who lia\ o produced them On the 
other hand, it may be antieipatod that the primitive 
will not be without effect on tho more sophisticated 
culture Tho influence of African art in wood and 
ivory carving oil the development of modern schools 
of art m painting and sculpture early m the present 
century will serve as a reminder that pnmitivo art 
is not without something more than antiquarian 
interest in the thoory of icsthetio. 

The second exhibition is of an entirely different 
character and will be tho product of international 
co-ojioratioii on an extended scale The Royal 
Academy has arranged to hold an exhibition of 
Uhinese art from November 1935 until March 1936 
Tho King anil Queen and tho President of the Chinese 
Republic will bo patrons, and the exhibition will be 
held under the auspices of the British and Chinese 
Governments As it is intended that the exhibition 
should illustrate fully the art and culture of the 
Chinese from early tunes down to 1800, a unique 
opportunity will be afforded for placing China in 
something like true perspective in the history of 
world civilisation Tho art of China, as is well known, 
played no inconsiderable part in the development of 
the art and culture of Western Europe from tho 
eighteenth oentury onward , but this was only at a 
late phaso in a remarkably long lino of development 
In this exhibition the association of ‘classical’ with 
tho products of early and prehistoric culture, 
especially in the instance of the last-namod of the 
more recently discovered, to which additions are 
being mado continuously, will serve as a much-needed 
corrective of some popular misconceptions of tho 
standing and achievement of the Chinese as a pooplo 
It may possibly also serve the useful purpose of 
stimulating a more active interest ui their own 
antiquities among tho Chinese themselves An 
influential organising committee has been appointed 
with Lord Lytton as chairman, and Mr Laurence 
Buiyon, Mr R L Hobson, Sir Neil Malcolm, M Paul 
Polliot and Prof Percoval Yetts among its membors. 
This committee will co'-operate with a local Chinese 
committee of State officials under the presidency of 
the Minister for Education in tho selection of exhibits 
from China Other exhibits will be drawn from 
collections in Japan, Europe and America. 

History of Dyestuffs in Great Britain 

Mr C T. J. Cbon8Haw, ibrector of the Dyestuffs 
Section of Imperial Chemical Industries, Ltd, is 
this year’s Jubilee Memorial lecturer for the Society 
of Chemical Industry, and he spoke under the title 
“In Quest of Colour” before a joint meeting of that 
society with the Institute of Chemistry m Newcastle 
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on January 15 This proved to be a comprehensive 
account of the history of the dy^ituffs industry in 
Great Britain, and traced the development anil 
expansion of the ohomist’s skill and the dyer’s needs 
sinco Sir W. H. Perkin’s original discovery in 1856 
Perhaps the most interesting section of the address 
was the examination of tho causes which produced 
the rise, and then, in England, the declmo of the new 
manufacture In tho first place, the time was ripe 
for such a discovery because tho successful application 
of machinery to the textile industries and tho increase 
in available wool (from Australia) offered almost 
unlimited expansion, and also as England was a 
wealthy country and the workshop of the world As 
for the decline, Perkin hnnself attributed it to three 
causes the Patent laws, the ease of infringement 
abroad, and foreign import duties Others have 
blamed the textilo manufacturers and the greater 
facilities for scientific publication m Germany at 
that time, but Mr Gronshaw placed above these, 
lack of foresight, and the fact that the leaders of 
tho industry retirod too soon Perkin was certainly 
tho leading technologist of his day, and he retired 
at tho ago of thirty-six years, Caro at thirty-five 
in 1869, and Nicholson in 1868 Perhaps tho early 
success was too easy, and proved to bo dearly bought 

Queen Maud Ranges of Antarctica 

The American expedition to tho Boy of Whales 
m the Ross Sea is reported by The Times to havo 
undertaken a most successful dog-sledge expedition 
to the Quoen Maud Ranges, which amplifies the work 
of Dr L M Gould of tho previous Byrd expedition 
ot 1929-30 A party of throe under Mr Q A 
Blackburn reached the Thome glucier, which lies 
in about lat 86° S , long 163° W .and then ascending 
tho glacier reached the surfaco of tho polar plateau 
at an elevation of about seven thousand feet The 
ranges appear to oontinue with decreasmg heights to 
the north of oast This direction may load to Coats 
Land in the Weddell Sea or jiossibly towards Hearst 
Land At the top of tho glacier, deposits of coal 
are reported to have been found This would appear 
to bo the same deposit found on the Beardmore 
glacior and the carbonaceous layer found in the 
flank of Mount Nansen. There is thus a confirmation 
of tho suggestion made some years ago by Sir Edge 
worth David of a great coalfield associated with the 
Beacon sandstone of tho polar plateau Tho brief 
cabled report also refors to a subplateau at an eleva¬ 
tion of 2,600 ft between tho Ross Son ice and the 
level of the polar plateau This was called the 
Levorott glacier in 1929 The sledge party reached 
three degrees from the Polo before turning back, and 
altogether covered 1,410 miles m 88 days 

Effect of Rough Seas on Marine Structures 

On February 2-3, 1934, a storm of exceptional 
severity was experienced along tho northern coast of 
Africa and led to the destruction of more than 
1,300 ft. of the recently constructed Mustapha 
Breakwater at Algiers. The storm and the damage 
done is described by Dr. B. Cunningham m Engineer¬ 


ing of January 11 There are several moles protecting 
the Port of Algiers, but whereas the older ones are 
rubble mounds, tho Mustapha Breakwater consisted of 
a vortical wall 11 in thiok with its base resting on a 
nibble foundation 50 ft below moan sea-level It 
was recognised as one of tho finest oxamples of its 
kind The wall successfully withstood a severe storm 
on December 31, 1933, when it was subjoct to waves 
6-6J m in height and 100 120 m in length, but was 
completely destroyed by the storm of February 2-3, 
1934 Observations made during this storm showed 
that tho wall was being subject to tho action of 
waveH 0 m in height, 200 m long and with a period 
of 13( seconds, and photographs taken show unbroken 
masses of water 2 6m thick passing over it There 
were three stages m its destruction (1) erosion of 
the bed of tho sea in front of tho n ’ ble foundation, 
(2) the sudden removal of tho nibb» foundation by 
one or more great waves, and (3) tho excavation by 
the sea of a trench into which the wall collapsed It 
has been generally thought, says Dr Cunningham, 
that a level of about 40 ft below the sea-surface 
marked tho limit of appreciable dislocation of rubble 
foundation mounds by wave action, but this view 
now ncods reconsideration, and it is clear that tlio 
effectivo suction of a back draught following wave 
stioke may extend to dopths far below the accepted 
standard Fortunately, tho failure of the mole did 
not lead to damage to shipping in the harbour It 
has now been decided to replace tho wall at once with 
a breakwater of the classic mound typo. 

Removal of Smoke and Acid Constituents from Flue Gases 

Pbacticai, remedies for preventing or reducing tho 
emission of objectionable constituents in flue gases 
have in the past boen mainly confined to the elimina¬ 
tion of grit and dust emission In large urban areas 
it is now realised that tho acid emission is attended 
with more serious consoquoncos In 1927, Parlia¬ 
mentary sanction was only given to tho erection of 
Battersea Power Station on the condition that the 
best practicable means should bo taken to remove 
the oxides of sulphur from the flue gases In a paper 
on a new method of removing smoko and acid 
constituents from flue gases road on January 7 to 
a joint meeting of tho Institute of Fuel and the 
Institution of Electrical Engineers by Dr J I. 
Pearson, G Nonliebcl and P H N Ulander, it was 
stated that the daily combustion of 1,000 tons of 
average ooal in addition to grit, dust and tarry 
matter, leads to the formation of 45 tons of sulphuric 
acid, 3-7 tons of nitric acid and half a ton of hydro¬ 
chloric acid It is Gear that when wet washing is 
applied, a non-effluent system must be used Tho 
new system is a recirculating, non-effluent water 
system, from which the grit, dust and ashes are 
separated and removed as solids A pilot plant was 
erected at Billuigham, and was subjected to a twenty - 
months’ running test The water used was a hard 
surface water drawn from a local stream Lime was 
used as the alkali for most of the test, and chalk 
was used for tho remainder. Very satisfactory results 
were obtained 97-99 per cent of the sulphur oxides 
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were removed, 90-93 per cent of tho hydrochloric 
acid and 97-98 per cent of the grit and dust from 
the pulverised fuel boiler. The exit gas from the 
plant is so free from sulphur dioxide that it is 
practically odourless, although tho sense of smell can 
detect a very minute trace of this gas 

River Flow Records 

The pujier on “Flow of the River Dee” (Aberdeen 
shire), by Capt W N MeClean, read before the 
British Association mooting at Aberdeen last 
September, has been issued in pamphlet form, 
reprinted from Engineering, with a memorandum 
which indicates the progress mado in tho survey of 
tho river subsequent to the original date of tho paper, 
and an addendum illustrating tho manner in which 
tho records are to be set out in tabular form for 
publication Tho Deo has a catchment area of 790 
sq miles to Abordoon, and for the purposes of tho 
survoy it was divided into four subsidiary areas, 
with flow gauging stations at Balmoral, Donnet, 
Oairnton and Cults Tho author states that ho lias 
found that the summer flow m certain Scottish rivers 
of about 100 to 700 sq milos catclunorit, may bo 
taken, roughly, as from 1/5 to 1 cu It per sec per 
sq mile, according to area Flood flows are much 
more complicated. Tho author further notes the 
difficulty of moosuring low flows with current meters, 
as they are at prosont not very roliablo for velocities 
of loss than 1 ft per sec Ho suggests tho difficulty 
may bo overcome in tho future by a temporary 
contraction of tho channel, so as to increase the 
velocity Two types of apparatus are in use on tho 
Dee . namely, one in which the meter is suspended 
from a wire and another in which a rod is tho means 
of support, It is known that, m turbulent flows, 
the wiro-susjHindod motor tends to set to tho current 
and to give exc ossivoly high values Tho < ombinod 
use of tho two methods enables a serviceable com¬ 
parison to bo made of their respective accunveios 
The records obtained should prove of great public 
utility and tho co operation of two authorities 
directly interested, the City of Abordeen and the 
Fishery Board of the Doe, has been socurod in 
establishing tho gauging stations Capt McC'loan 
points out that if there wore a recognised association 
for these river records, tho water interests would 
become subscribing members of the assoi lation, 
receiving the completed records in return for the 
standard tallies of water levels prepared bj thom- 
solves 

Thunderstorms in Great Britain 

The third annual rejiort of the survoy of thunder¬ 
storms m tho British Isles, entitled “Summer 
Thunderstorms”, has been rocoivod (Huddorsfield : 
Thunderstorm Census Organisation 2*. fid ) Muoh 
of it has been written by Mr S. Morris Bower, the 
honorary dirootor of tho Survey, but articles have 
been contributed by Sir C V Boys on “Progressive 
Lightning” and by S T E Dark on “Trees Struck 
by Lightning” The Survey is an amateur enterprise 
somewhat similar to what the British Rainfall 
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Organization was in its early stages. Its develop¬ 
ment is doubtless made more diffioult because the 
economic importance of tho distribution of thunder¬ 
storms is, at prosont, loss than that of rainfall. There 
is the furthor difficulty that tho study of thunder¬ 
storms cannot bo effectively prosecuted apart from 
tho gonoral study of synoptic meteorology, exoept m 
limited directions In the purely statistical problem 
of obtaining the best possible cartographical repre¬ 
sentation of tho occurrence of thunder, the Survoy 
had the advantage in 1933 of a number of voluntary 
observers—1,291—nearly four times greater than 
tho number of full climatological stations co-operating 
with tho Meteorological Office, an advantage greater 
than tho numbers alono suggest m that tho observers 
at official stations do not concentrate on one phe¬ 
nomenon This report deals with some of the 
statistical results obtained in 1933, and also includes 
maps showing the number of days on which storms 
occurred m difforont pnrts of tho British Isles in 
each of tho months Apnl-Soptombcr 1932 The 
frequencies shown givo the number of civil days 
during which one or moro thunderstorms pass over 
head, and are thoroforo not comparable with figures 
based on the international definition of a day of 
thunderstorm at any place as one on which thunder 
is heard at that place The article on “Trees Struck 
by Lightnuig” is accompanied by some interesting 
photographs showing spiral scoring of tree trunks ; 
it can be seen that the lightning may descend the tree 
eithor in a left or o right hand spiral Sir t! V Boys’s 
article deals with photographic studies of tho duration 
and longth of individual flashes, their direction and 
velocity, and suggests means for initiating a flash 
by firing a rocket into the thunder cloud, to assist 
in studies of this kind 

The Imperial Forestry Institute, Oxford 

In the tenth annual report of tho Imponal Forestry 
Institute for tho year 1933-34 (Oxford : The Holywell 
Press Ltd , 1934) it ib stated that the number of 
students was still considerably below normal, owing 
to the stoppago of the recruitment for the forest 
sorviceH of the Colonial Office, though it compared 
favourably with tho number of the previous year 
Apart from regular studonts, a number of forest 
officers, at home on leave, and others attended the 
Institute for short periods to work in the libraries 
and tho laboratories The Institute is still short- 
handod so far as the'staff is concerned. During the 
year, a decree was passed by tho University allocating 
a site within the Parks area for the erection of a now 
building for the Department of Forestry, including 
tho Imperial Forestry Institute. Some progress has 
been made in regard to preliminary plans and 
estimates for the building , but it has not yet been 
possible to commence building operations owing to 
lack of sufficient financial provision , this matter, it 
is said, is receiving further attention. The income of 
tho Institute is mado up of grants from the Grown 
Agents, Dominions and others, Forestry Commission, 
and the Department of Scientific and Industrial 
Research An interesting part of the report is given 
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to a record of the progress which is being made with 
the oolleotion and identification of the species of the 
forest floras of the various Colonies and Protectorates 
Details are given under the Colonies grouped under 
West Tropical Africa, East Tropical Africa, South 
Central Tropical Africa, the South Temperato Region 
and a few other territories The report gives full 
details of the various branches of work upon which 
the Institute is engaged, including brief accounts of 
the tours abroad undertaken by the students anil 
others attending the courses 

Plant Breeding in the U. S. S. R. 

Tine Bureaux of Plant Genetics at Cambridge and 
Aberystwyth have published jointly a bulletin of 68 
pagos (prioo 3s fld ) on plant breeding in the Soviet 
Union. This is mainly a translation from the Russian 
of an address given by Prof W I. Vavilov at a 
conference on the planning of plant breeding and 
gonotics investigations, held at Leningrad in 1932, and 
is followed by a detailed programme of work on 
different economic plants Tho congress effected a 
reorganisation of tho various genetical institutions in 
Russia and tho adoption of a new system of fourteen 
plant breeding centres This bulletin will be of 
sorvico to all who arc engaged in plant brooding, 
particularly on the practical side It sets forth 
ui outlmo tho immense collections of oconomio 
plant material which have boon mado by expeditions 
to many parts of tho world, notably Afghanistan, 
Kashmir, Abyssuua, Mexico, Bolivia and Peru. 
Those embrace moro than 200 crops, including 
29,200 living specimens of wheat, 13,000 of barley, 
moro than 9,000 of maize, 1,000 of potatoes, etc 
Thoro has resulted the conception of geographical 
centres for tho production of varieties of many crops 
The work includes cereals, vegetables, fruit trees, 
medicinal and fibre plants, etc A series of new potato 
species with diverse characters and multiple chromo¬ 
some numbers was found in the Andos The vast 
amount of brooding work in progross and projected 
during the second five yonr plan (1933-37) is outlined 
in the latter part of tho bulletin. 

Grassland Research 

Thk Imperial Economic Committee has issued its 
report (No 27) on grassland seeds (London HM 
Stationery Office Is net). As grass may be regarded 
as tho vital raw material of most of tho produce of live¬ 
stock, and farming and grassland products accounted 
for moro than 20 per cent of the value of all imports 
into the Umtod Kingdom in 1932, the importance of 
good grassland management cannot be over¬ 
emphasised The discovery that local strains are, 
for their own locality, often superior to commercial 
strains as regards persistence and leafiness has 
opened the way for considerable improvements, but 
even greater advances are being made by tho pro- 
'duotion of pedigree strains at the plant breeding 
stations If* however, oconomio benefit is to bo 
gamed from all this experimental work, far-reaching 
changes in organisation of the seed industry will bo 
noeded. Tho primary task is that of ensuring an 


adequate supply of stock sood of tho podigroo strains 
and of maintaining them true to typo when they pass 
m commercial quantities through the ordinary 
channels of trade, and to achieve this end the breed¬ 
ing stations will need to bo supplemented by seed 
farms. In this connexion, the report gives particulars 
of schemes for sood certification and other methods 
which have boon adopted in various countries, 
notably in Sweden, Canada and Now Zealand, and 
the success with which such schemes have met 
suggests that districts such os Northern Ireland, 
whore considerable quantities of rye-gross seed are 
produced annually, might benefit from a similar type 
of organisation if combined with tho exjierunents now 
in progress with improved stock seed. 

Farm Pumps 

An illustrated booklet ontitlod “Pumps for Farm 
Water Supply” by C A Cameron Brown of the 
Institute for Research m Agricultural Engineermg, 
Oxford, has just been published (Oxford Umv. Press, 
price Is 6d ) Its appearance is opportune although 
plans for its preparation wore made before tho 
drought in 1933 and 1934 had rendered tho question 
of rural water supplies suoh an urgent matter. Tho 
inquiry has boon carried out particularly with the view 
of helping tho farmer anil isolated small country 
houso dweller to obtain an adequate water supply 
from whatever source may be available at as low a 
cost as possible Small electrically driven pumps 
capoblo of delivering upwards of 260 gallons per 
houi are available at prices from £10 to £12 No pump 
should bo installed without an assurance from tho 
makers that it will give the jierformanco required to 
meet tho particular set of conditions in each par¬ 
ticular cose, but with this proviso they should provo 
entirely reliable The gravity tank is still tho com¬ 
monest, and probably the simplest, method of 
providing service, but tho pressure-tank system has 
an advantage where tho installation of a gravity 
tank presents constructional difficulty or is likely to 
be unsightly, but it is at a disadvantage in districts 
where electricity supply failures are frequent The 
actual numing cost of these small pumps is low in 
comparison with tho cost of public water supply in 
towns Tost figures undor working conditions show 
from 0 60 electrical units to 1 80 units per 1,000 
gallons 

Zoological Society of London 

At the monthly general meeting of the Zoological 
Sopiety of London it was stated that the total numbor 
of visitors to the Society’s Gardens during tho year 
1934 was 1,639,611, the receipts amounting to 
£60,960, an increase of £3,432 as compared with tho 
previous yonr The total number of visitors to the 
aquarium during 1934 was 266,604 , the receipts 
amounted to £9,063, which represents an increaso 
of £242 as compared with 1933 The total number 
of visitors to Whipsnode Park during 1934 was 
616,411 ; the receipts were £22,223, an increaso of 
£3,463 as compared with the previous year 
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Books on Agriculture 

Tub literature devoted to agnoulture and allied 
sciences is now so extensive that the recent issue by 
the Ministry of Agriculture of Bulletin No 78 entitled 
“A Selected and Classified List of Books on Agri¬ 
culture” (6d not) will bo very widely welcomed. 
The books listed, together with many others, English 
and foreign, and many sets of periodicals, pamphlets 
and bulletins of agricultural experiment stations 
from all parts of the world, may be freely consulted 
in the Muustry’s Library at 10 Whitehall Place, 
SW1, between the hours of 10 a m and 5 pm 
(Saturdays, 9 30 am and 12 30 pm) 

Announcements 

We regret to announce the death on January 16, 
at tho age of seventy nine years, caused by an acci¬ 
dent while crossing a road in London, of Dr F A. 
Dixey, F R S , formorly subwarden, bursar and lec¬ 
turer of Wtulham College, Oxford, and president 
of the Entomological Society in 1909-10 

On February 5, Brigadier M N MaeLood becomes 
director-general of tho Ordnanco Survey Department, 
Southampton, m succession to Brigadier H St J L 
Winterbotham, who has held the post since August, 
1930 

Prof E V. Appleton, Wheatstone professor of 
physics in King’s Collogo, London, has been elected 
a corresponding mornber of the Prussian Academy 
of Scionces (Physico-Mathomatical Class) 

Prof Otuenio Abel, lately professor of paleonto¬ 
logy and palteobiology m the University of Vienna, 
has boon appointed ordinary professor of geology and 
palaeontology in the University of Ghttingon, and 
director of the Geological and Pahcontological 
Institute and Museum of tho University. 

The Progress Modal of the Royal Photographic 
Society of Great Britain has been awarded to Mr 
Harold Donnis Taylor in recognition of his inventions, 
resoarchos and publications in optical science, which 
have resulted m important advances in tho con¬ 
struction of photographic lenses and in tlio develop¬ 
ment of photography 

The Council of the Institution of Naval Architects 
has awarded the gold medal for the year 1934 to 
Vioo-Admiral Y Hiraga, professor of naval archi¬ 
tecture and applied mechanics m the University of 
Tokyo, for his paper “Experimental Investigations 
on tho Resistance of Long Planks and Ships”, and 
tho premium to Prof B. P Haigh, of tho Royal 
Naval College, Groenwioh, for his paper, “Further 
Tests and Result of Experiments on Electrically 
Welded Joints m Ship Construction”. The medal 
and premium will be presented at the opening of 
the annual general mootings on Wednesday, April 10, 
at the Royal Society of Arts, John Street, London, 
WC 2 


At a reception given at the College de Franoe on 
January 6, to the Assemble de M6decine g6n6rale, 
addresses in memory of Claude Bernard, who made 
physiology tho foundation of medicine, were de¬ 
livered by Profs Mayer and D’Arsonval A visit 
was afterwards paid to Claude Bernard’s laboratory 
in the College do France, where his table, instru¬ 
ments, early wntmgs and manuscripts of his works 
are preserved 

At tho annual general meeting of tho Royal 
Motoorological Society hold on January 16 the 
following officers wore elw tod President, Lieut -Col 
F.most Gold , Vice Presidents, Prof David Brunt, 
Dr A Crichton Mitchell, Dr F J W Whipple and 
Mr W M Witohel!; Treasurer, Mr R A Watson 
Watt , Secretaries, Dr John Glasspoole, Mr Eric 
Ludlow Hawke, Mr M McCallum Fairgrieve ; 
Foreign Secretary, Mr Charles J P Cave, New 
Members of Council, Mr E G Bilham, Mrs Charles 
J. P Cave, Mr C S Durst, Sir Gilbert Walker. 

At the meeting of the Royal Microscopical Society 
on January 16, tho following officers were elected 
President, Prof W A. F Balfour-Browno, Vice- 
Presuients, Mr J E Barnard, Mr Conrad Bock, 
Mr D M Blair, Dr R S Clay, Hon Treasurer, 
Mr C F Hill, Hon Secretaries, Prof R T Hewlett, 
Mr J Smiles, New Members of Council, Mr M T 
Donne, Dr G M Findlay, Dr E. E Jolley, Mr. 
J Milton Offord , Hon Editor, Dr G M Findlay, 
Hon Librarian, Dr. Clarence Tierney , Hon Curator 
of Instruments, Mr W E Watson Baker, Joint 
Hon Curators of Slides, Mr. N I Hendey, Mr E J 
Sheppard 

The Jonncr Memorial Medal for 1934 has been 
awarded to Sir George Buchanan, vice-president of 
the League of Nations Health Committee and Master 
of the Society of Apothecaries of London, 1934-35 
The Jenner Memorial Medal was founded by the 
Epidemiological Society (now merged in the Royal 
Society of Medicino os the Section of Epidemiology 
and State Medicine) m “recognition of the greatest 
medical service ever done to man”, in 1896 on tho 
occasion of tho Jenner centenary It is awarded by 
the Council of the Royal Society of Medicine on the 
recommendation of the Section for distinguished work 
in epidemiological research or for pre-eminence m 
the prevention and control of epidemic disease. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned •—An 
agricultural organiser for the Wiltshire County 
Council—The Clerk, County Offices, Trowbridge 
(Jan 31). An assistant for research on bonding 
materials in foundry sands in the British Cast Iron 
Research Association—The Director, 21 St. Paul’s 
Square, Birmingham, 3 (Feb 8). A senior lecturer 
in physics, two lecturers in mechanical engineering, 
an instructor in workshop practice and drawing, and 
an instructor in carpentry, building construction and 
geometry at the Lester School and Institute, 
Shanghai—The Lester Trust, Messrs. Viney, Price 
and Goodyear, Empire House, St. Martin’s-le-Grand, 
London, E.C.l (Feb. 25). 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
interuled for this or any other part of Nature No notice is taken of anonymous communications 
Notes on points in some of this week’s letters appear on p 153 

CORRESPONDENTS ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THKIIl COMMUNICATIONS 


Artificial Radioactivity Produced by Neutrons 
In tho course of rocont work m radium beam therapy 
research, we had the opportunity of making investi¬ 
gations in artificial radioactivity mdticod in some of 
the heavier elements through the agency of neutrons 
We had available a tube containing 600 mgm of 
radium mixed with 2 gm of finely divided beryllium 
This source, and tho clement to bo made radical tive, 
were immersed in a water bath to obtain tho intens¬ 
ification of activity ropoited by Fermi and lus 
co-workers, and interpret'd by them as being due to 
neutrons slowed up by impact with tho hydrogen 
nuclei of tho water The strong source lists], and this 
method of obtaining intensification, permitted us to 
measure half lives with fair accuracy m tho case of 
elements previously report**! weakly aeti\e The 
following results wore obtained 


Molybdenum (1) 25 minute* 


(2) Roughly JO hour* 

( 1 ) 14 limin' 

Very slight activity alter e 
poauro for 24 hour* 

(1) 21 hour* 


The distribution of slow neutrons around tho 600 
mgm source immersed in 60 litres of water was 
studied by measuring tho activity excited in a Hilver 
tube Between 6 cm and 10 cm from the source, 
tho activity fell off as the inverse first power of the 
distance, while between 15 cm and 30 cm tho 
activity fell off roughly as tho invorso fourth power 
Tho odge of the water bath was about 30 cm from 
tho neutron source. This may account for tho rapid 
falling off observed at tho greater distance The 
slowed up neutrons could not be detected 2 seconds 
after the source was removed. 

We also had available throo small tubes each con¬ 
taining 100 mgm. of radium In one there was 100 
mgm of beryllium ; in a second 100 mgm of boron ; 
and in the third 100 mgm. of aluminium. In each 
case the metal was finely divided, and was intimately 
mixed with the radium associated with it The radio¬ 
activity produced in iodine by each of tho throe 
tubes was compared, with the following results. 

Neutron source Activity excited In 

Iodine (relative) 

Tube 1 Radium and beryllium 13 0 

Tube 2 Radium and boron 4 5 

Tube 3 Radium and aluminium 1 0 

The activity produoed in a silicon tube by the 
smaller radium and beryllium source was measured 
imder similar conditions in air and in water. The 
water reduced the activity by a factor 0-6, in con¬ 
trast to its effect with silver, when a great increase 
in activity occurred. The thickness of water between 
the neutron tube and the concentric silicon tube was 
1-4 cm J. C McLennan. 


J. Read. 
Radium Beam Therapy Research, 
at the Radium Institute, 


16 Riding House Street, W 1 


A Spectroscopic Method for Detecting some Forms 
of Chelation 

Abnormally largo differences in solubility and 
volatility between isomers of some disubstitutod 
benzene derivatives have been explained by Dr 
N. V Sidgwick as arising from the presence of chelate 
rings in the anomalous compounds Those rings are 
considered to be formed between ortho substituents 
and usually to contam six atoms, ono of which is 
hydrogen situated between two oxygen atoms Tho 
oase with which such rings can be ruptured has 
provontod a demonstration of the phenomenon by 
tho usual methods of organic chemistry In tho 
course of a quantitative study of tho infra-red 
absorption coefficients of a series of organic mole- 
< ulos, which is m progress in this laboratory’, an 
apparently specific behaviour has been found for this 
typo of chelated compound 

Organic moloculos contauung OIT, NH, SH or CH 
show, in the near infra-red, absorption which is 
characteristic of tho prosonco of these groups Two 
illustrative spectrographic records of absorption due 
to the presence of OH, Nil and CH are contamod 
(on p 3575) in tho first report’ of tho above mentioned 
research In theso studios, on which a second report 
is now being prepared for publication, it has been 
found that tho absorption (area under the absorption 
coefficient against frequency curve) in the vicinity 
of 1 4-1 6p due to one NH or to one OH group, 
shows variations which are not very largo oven among 
molocules of widely different types These variations 
are, however, by no means negligible Actually the 
difference in area so far observe*] is such that tho 
largest is less than throo times the smallest Since, 
however, in most cases an absorption of one fiftieth 
of the mean value oould be detected with reasonable 
certainty, this characteristic absorption can probably 
be used with oonfidenoe in detecting the presenoe 
or absence of these groups in organic molecules. 
This forms the basis of the method here proposed for 
detecting some forms of chelation, the absence of 
such OH absorption m molecules showing OH by 
ordinary chemical tests being taken as indicating 
chelation through hydrogen. The variations in tho 
area under the absorption curve constitute one of the 
quantitative differentiating factors which have been 
dovoloped in the above mentioned resoarch in an 
attempt to build an analytical method Variations 
occur also within any one group such as OH or NH 
in the position of the absorption, as well as in the 
shape of the absorption curve, the latter being particu¬ 
larly striking In those of the compounds discussed 
below which show OH abeoiption, pronounced 
variations in all three of these factors occur, and 
they may all be important in the matter of chelation, 
but their significance requires further study for its 
interpretation. 

Particular examples of compounds that have been 
examined in the above manner and found to give 
no absorption characteristic of molecules containing 
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OH are : salioylaldehydo, o-rutrophenol and 2, 6-di- 
mtrophonol, which have properties typical of chelated 
substances*, methyl salicylate and o-hydroxyaceto- 
phenone winch, although not previously tested, are 
representative of Prof. Sidgwick’s Type B*, and 
salicyl-oi-inothyl-a-phonylhydrazono and y-diothyl- 
aminopropanol While thoro has been no prior 
consideration of the last two compounds ns chelated, 
in each of them the condition of a bix membered 
ring is fulfilled, however, with nitrogen replacing 
oxygon Benzoin and 8-hydroxyqumoline, which 
form cholated salts 1 , give characteristic OH absorp¬ 
tion, as also do ethyl lactate and diethyl tartrate 
These last compounds apparently are doubtful cases 
of chelation , tho first throe require five membered 
rings and in tho last one either hvo or six membered 
rings are possible 

Characteristic OH absorption was found in p- 
hydroxybonzaldehyde, m-mtrophenol, p hydroxyace- 
tophenone, o-ohlorophenol, and 2, 4, 6-trichloro- 
phonol, which were solocted, from the OH compounds 
that wo have exammed, as non cholated compounds 
comparable to the first hva of the above mentionod 
substances 2, 4, 0 Trichlorophenol is further of 
interest in that the OH group is so placed as to be 
‘sterically’ affected in reactions It is probablo, for 
physico ohemieal reasons, that neither those nor tho 
preceding observations have been influenced by 
association sinco the solutions are of the order of 
0 01 molal 

G K Hilbert 
O H Wolf 
S B. Hendricks. 

IT Liddkl 

Bureau of Chemistry and Soils, 

Washington, D C 

' J Amer Chem Sor , U, .3574 , 1833 

' J I'hcm Hoc, 123, 2819, 1023 

■'The Elo<tronlo Theory of Valiiwy” (London, 1929), p 240 

•Ref 8, p 245 


Surface-force Theory of Crystal Rectification 

Experiments with Mr A. K Dos-Gupta have 
shown that when carborundum, zincite or silicon 
crystal is plocod between two mercury electrodes 
giving a largo contact area, there is considerable 
rectification Similar experiments with symmetrical 
crystals like iron pyrites, galena, etc , have shown 
no rectification. These oxpenmonts strongly suggest 
asymmetno conductance in crystals having no 
centres of symmetry. Accordingly, crystal detectors 
can be classified thus (1) crystals having centres 
of symmetry, and (2) crystals having no suoh 
symmetry. In the symmetrical crystals, we observe 
rectification associated with point oontacts In the 
second group, m addition to this ‘point’-rectification, 
there is volume rectification, due to asymmetno 
conductance The object of the present note is to 
suggest a theory of rectification in the symmetrical 
crystals. 

In an iomo crystal (like iron pyntos, galena, etc ), 
if we take a plane where Similar sets of ions are 
placed at regular intervals, it is evident, if we con¬ 
sider the first layer and the next, that any ion on the 
surface has an unbalanced electrostatic force. When 
an alternating voltage is applied to the surface of a 
crystal whore crystal planes parallel to the surface 
contain similar sets of ions, this electrostatic force on 
the surface would give rise to a unidirectional current 
The crystal plane m the first layer may contain all 
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positive or all negative ions. Both positive and 
negative rectification effects are therefore possible. 
In planes which contain oppositely charged ions 
alternately, tho ‘whisker’ is m contact with a large 
number of such ions, thus giving, on an average, no 
rectification This is what is actually observed in 
natural poly-crystals 

Of the two features in tho current-voltage char¬ 
acteristic curves, namely, (1) asymmetry and (2) 
curvature, the first is explained m tho symmetrical 
crystals in terms of the electrostatic force on the 
surface, the second is due to 

(1) local heating at the junotion, as pointed out 
by Eccles 1 , and 

(2) the effect of strain on the crystal, as ex¬ 
plained by Dowsett*. 

A small contact area for tho ‘point* rectification is 
necessary, because a largo contact area means a large 
number of small oontact points of varying dogrees 
of rectification giving on tho avorago a small effeot 
Besides, for some points, the contact resistance 
is extremely small, causing more or loss a short 
circuit 

The surfaoo-force theory can explain the following 
experimental results obtained in this laboratory : 

(1) Rectification observed in the caso of sym¬ 
metrical crystals m contact with pointed crystals of 
the same composition (Eocles’s thermo-eloctric 
theory*, and Scliottky’s electronic theory*, fail to 
explain these results ) 

(2) Decrease of rectification on heating the crystal, 

(3) Docroaseof rectification on hoating tho junction 
in the case of symmetrical crystals 

(4) Decrease of rectification on exposure to ultra¬ 
violet light and X-rays. 

S. R. Khastgir. 

Physics Department, 

University of Dacca 
Nov. 5. 

1 KmIxh, I‘roc rh V i Soc , 22 , 1914 

• lluwnctt. ‘‘Y«ar Book of Wireless Teleurupliy, 1922" (Bco also 
1 low sett's Wireless Tn loplionj, and ltrondessUn*", Vot 2, Oh 11 

•Ecctus, 1-roc Pkyt Hoc, 26. 1915 

* Sclmttky, Z Pkyt, 4 , 1923 

Synthesis of Vitamin C by Luteal Tissue 

Mottriquand and Schoen have shown 1 that gravid 
female guinea pigs on a scorbutic diet develop scurvy 
only very slightly or not at all They considered 
that tho foetus was capable of synthesising vitamin 
C, and thus protected tho mother from incurring the 
disease Afterwards, Rohmer, Sanders and Bezssonoff * 
and Rohmer, Bezssonoff and Stoerr* showed that the 
young human infant, up to the ago of five months, is 
capable of syntliesisiijg vitamin C. 

It appears from these results, therefore, that the 
foetus almost certainly synthesisos vitamin C in fairly 
largo amounts It is known that the corpus luteum 
possesses a high concentration of the vitamin in its 
cells, and the question arises whether presence of the 
vitamin in this situation is the result of its manu¬ 
facture by the foetus, or whether it is the result of 
the intake of vitamin C in the food. 

It was decided to endeavour to create a oorpuB 
luteum m an experimental animal with the aid of 
the luteirusuig hormone of the anterior pituitary, 
m order to ascertain whether this would proteot 
the animal from scurvy mduced by a soorbutio 
diet. 

The chief difficulty was in the ohoioe of animal. 
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Rats, mice and rabbits aro the most suitable animals 
on whioh to use tho lutemising hormone, but they 
possess the ability to synthesise vitamin C to varying 
degrees The guinea pig, while being an admirable 
subject for tests in connexion with scurvy, does not 
readily respond to the lutemising hormone It was 
found, however, that m guinea pigs, mjoctions ot 
fifty rat units of antintrin S for three days, while it 
did not produce a definite corpus luteum, caused 
oonsidorable lutemisation of groups of colls These 
cells also possessed the power of rcducuig silver 
nitrate. 

Three groups of animals were then plaeixl on a 
scorbutic diet (a) pregnant femalos, (6) young 
virgui fomalos, untreated , (c) young virgin females 
receiving fifty rat units of antuitnn S a day sub 
mtuneously (50 rat units —. 0 ft cc antuitriri S) 
Tho diet consisted of bran and pollen, olive oil, 
wheat germ, Radinstoloum, common salts All the 
animals lost weight on this diet At the end of a 
fortnight, all the untreated animals hod died of 
typical scurvy—their adrenals giving no reaction with 
vitamin C 

The treated animals, although having lost i on 
siderublo weight, were octive and showed no signs 
of scurvy, although two had died of an acute in 
footion The pregnant animals appeared much the 
same as when the experiment started anil had lost 
very little weight 

The rosults of this experiment suggost that tho 
luteal tissue is capable of synthesising vitamin O, 
it does not disprove the synthesis of vitamin C by 
the firtus It is probablo that tho synthesis takes 
place first m the corpus luteum and. onco tho foetus 
is developed, it either takes over, or supplements, the 
vitaminogemo function ot the luteal tissue* 

(jIkoffrky Bourne 

Australian Institute of Anatomy, 

Nov ' 7tf 


'll MourliiimnH and J Srliopn, C H Nor Biol , 187. 201. lull 

* 1’ Rohmer, 1! Sunders, and N Bcissonoff. NATURE, 194, 142, 
July 28, IB.I4 

• P Rohmer, N BezwionolT, and E SUk rr. Bull do l'Arad dr Mrd , 
871, June 1914 


Activation of Catnbial Growth 

Evidence was recently obtained by one of us 1 
indicating that the influence coming down from the 
leaves, which activates oarnbial growth, is a hormone 
Also Laibach* has caused decapitated epicotyls ot 
V icui Faba and various leaf-stalks to grow in thick¬ 
ness by placing on them the pollinia of orchids, 
which he has shown to exude large quantities of 
auxin, the hormone which promotes the elongation 
of stems , but ho has not stated what anatomical 
changes wore involved We have now been able to 
activate cambial growth in decapitated strips of 
young sunflower hypocotyls, by inserting the upper 
ends of the strips into a 0-02 per cent solution, m 
25 per cent gelatine, of the ether-soluble component 
of urine, which is known to oontam abundant auxin* 
The gelatine containing the extract was applied in 
short pieces of glass tube while warm and liquid, 
and quickly set to a gel It contained a little 
thymol (1 m 100,000), and was renewed every 
three days. 

After 19 days, the parts covered by the gelatine 
bad all formed Gambia, whioh were in the normal 
positions and had grown very strongly, one of them 


having formed inoro than twolvo layers of socondary 
xylem These parts had also, quito unexpectedly, 
formed numerous roots A fow millimetres below tho 
gelatine, also, thoro had been distinct cambial growth, 
though at this level it was very much less In con¬ 
trols, gelatine and thymol without tho oxtroct did not 
cause any cambium or roots to be formed Tho results 
raise tlio question whether, in spite of some indications 
to the contrary 1 .*, the hormone activating cambial 
growth is the same as auxin Tho experunonts will 
bo continued 

Wo aie much indebted to Dr Weinberger, of the 
organic chemistry laboratory, Oxford, for kindly 
showing us how to extract the ether-soluble com¬ 
ponent by tho method of Kogl anil collaborators* 

R Snow 
B Lf Fanti 

Department of Botany, 

Oxfoid 


* Lalbaili, 1 , Hrr Drutnrh M (In , 51, <1(1 1911 

* Kflgl, K Hiiuri n Snilt, 4 J uml Ervletii ii II / phymol Chrm , 
21*. 241 , 1911 

•Snow K, Vrw I'hyt SI ill 1912 


Recession of the Spiral Nebulae 
The very recent and inspiring woik of Prof E A 
Milne on world structure has led us to investigate 
whether thoro exists a law connecting the velocity 
and distance of a particle fiom an observer which 
is invariant for the generalised Lorentz transforma¬ 
tion In the iihiihI notation, the only law of tho form 
f (x,, j,. jr t , r,) - 0 which is invariant foi tho 
inliniteaimal Lorentz transformation is known to 
be X? -f x* + rj x} = 0, which givos the 
pinpagation of light, Following this, we have 
investigated whether there oxiBts a law of the form 
<p (x„ r„ x„ x„ u, e, to) — 0 which is invariant 
for the generalists! Lorentz transformation , hero 
u- dxjdi„ v — dxj/tLi etc In its generalised 
form the transformation is 




-1 J, | (hr, | r«i, (- br , cx 4 ) 

— j, -I ( ai , I hx, +rfi, ex,) 

<; I a ! ( 6 j, (/j J h hi, -f fx,) 

14 »i + (-«, - ej , fx , t hi ,), 

, it f (hu f ai> f bw \ c) 

M l"+ - (* - <u - ev - fw) ' 


similarly, v', w' may be obtained h, a. b are the 

eonstants of tho transformation Wo have found 
that the following set of equations is the only in¬ 
variant sot of this type, that is, involving Isith 
v olocities and co-ordinates 


~ - , t Ji - ” (1) 

Tho coiresjiouding ocjuations for i< ( 
follow immediately from (1) 

The importance of (1) may be judged from tne 
fact that, next to tho equation of light, the most 
fundamental relation hingod upon the Lorentz 
transformation is the distance-velocity relation (I), 
which has been expressed by Milne m the form 
v = r/t. 

It is natural to expect that a relation of this 
nature should hold good only m tho outer rogions 
of space where the island universes are too far 
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removed from each other to cause any appreciable 
departure from this law It is, at any rate, unreason¬ 
able to expoct the law to hold good in the central 
galaxy itself because of the powerful gravitational 
field m it 

V V. NarlikA lt 

Hindu University, 

Benares 
Dec 17 


The recession law, i> — rjl m combination with 
the density-distribution law tuLtdydz — liUhdydzj 
(1‘ - r'/c 1 )', i an lie shown to be a valid description 
of a certain system of particles in motion on any 
relativistic law of gravitation This was the subject 
of my lecture to the London Mathematical Soeioty, 
“World Gravitation by Kinematic Methods”, de¬ 
livered on May 17 last (soe Nature, May 20, 1934, 
p. 789) A full discussion of this subject is given by 
me in a volumo now passing through the press 

E A Milne 

Rotational Raman Effect in Gases: Carbon Dioxide 
and Nitrous Oxide 

In the course of a detailed investigation of the 
rotational Raman effect in gases, we have obtained 
the following significant results with carbon dioxido 
and nitrous oxide In Fig 1 are shown photomicro- 
metric records of the rotational wmgs obtained with 
carbon dioxide gas at pressures of about 6 and 50 
atmospheres respectively The exjKisure times are 
so adjusted that the intensity of the wing is nearly 
the same in both cases It may be noticed that m 
the low pressure record, the wing exhibits distinctly 
a position of maximum intensity, shown by the arrow, 
and then fades off until it morgos into the Rayleigh 
line 



A quantitative investigation reveals that both the 
position ot the intensity maximum and the distri¬ 
bution of intensity within the wing are in good 
agreement with theory On the other hand, m the 
high pressure record, no suoh maximum is visible 
and the wing is relatively more intense in the region 
lying between the position of the maximum and the 
Rayleigh line It is of significance that those features 
whioh are oharacteristio of liquids 1 make their ap¬ 
pearance also m gaseous carbon dioxide, but only at 
the higher pressure Exactly similar results are 
obtained by us with nitrous oxide working at 6 and 
40 atmospheres respectively. Such phenomena are 
evidently connected with the fact that, at the higher 
pressures, the gases investigated aro very near their 
critical states, thus resembling the liquids m certain 
respects. 

It may be of interest to note here that our measure¬ 


ments of the intensity maxima at low pressures give 
60 X 10-‘» and 62 x 10- 4( respectively for the momenta 
of inertia of CO, and N,0 molecules, as against 
70 1 X 10-** and 59 4 X lO' 40 deduced oarlior from 
infra-red absorption*. 

S Bhagavantam 
A Vkerabhadra Rao. 

Physics Department, 

Andhra University, 

Waltair 
Nov 8 


1 Ini J l'hi/i , 8, 437 , 1934 

* Add and Dennison, Phyt Rm , 44, 99 , 1933 Plyler and Barker, 
Phyt Rev , 88 , 1827 , 1981 


Development of the Lightning Discharge 
Some months ago, B F. J. Schonland and H 
Collons 1 published several important photographs of 
lightning discharges taken by a Boys’ camera, that 
is, two lenses fixed at opposite points of a circle and 
revolving rapidly about its centre In a further 
communication, with D F Malan, published in 
Nature*, a brief account is givon of some further 
results with their camera The most important point 
which emerges from a consideration of their new 
photographs is that thoro is a oharactonstic differ¬ 
ence betwoon the predischarges of the first stroke of a 
lightning Hash and those of the subsequent strokes 
of the flash along tho same traok. While the latter 
prodischarges are of a continuously movmg character 
and travel from cloud to ground generally in loss 
than 1/1,000 of a second, tho former move from the 
cloud in a discontinuous step by stop manner and 
take a comparatively long time to reach tho ground, 
sometimes more than 1/100 of a second 

I would remark here that this manner of the first 
development of the track of an oloctnc discharge 
through normal air was shown by me for the labora¬ 
tory spark so long ago as 1898* and for the lightning 
discharge in 1902*, in both cases using moving photo¬ 
graphic plates to analyse the discharges 

B Walter. 

Physikalisohos Staatsinstitut, 

Hamburg 


•Ann l-kyiind Vhtm , 66 , 639 , 189H 88 , 778 , 1899 

• Ann Pity, , 10, 393 , 1901 A more detailed account appeared In 
Jtthrbueh d Hamburg untt Amtntim, SO , 1903 


Moulting and Replacement of Feathers 
In a recent publication, Dr. Lowe 1 lias described 
the peculiar moulting of penguins as due to new 
feathers pushing out their predecessors m rather 
widespread areas, and regards this as a unique 
feature of SphemsciformeB Moulting in patches is 
certainly a rare ooourronco under normal conditions 
in the majority of birds, but a new feather growing 
at the base of the old feather is the usual method of 
replacement during the moulting period. Dr. Lowe 
further says : “the intrusion of the tip of the new 
feather through the lower umbilicus of the old is 
interesting, because m birds in general as soon as 
the growth of the feather becomes an accomplished 
fact the lower umbilicus at the base of the calamus 
is definitely sealed, making the entry of a new feather 
an impossibility”. He continues by using this as one 
of the reasons for regarding the penguin as primitive 
rather than degenerate, and quotes Gadow that the 
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only known exception to this general rule is in 
Struthionea, where the old feather is earned for some 
time at the tip of tho new 

Although statements have recently been made 
(Lillie and Juhn*) say mg that it is not yet known 
whether the pulp of a feather resumes activity pnor 
to shedding of the old feather, it is a well-known foot 
(Lynds Jones*, Cosaar Ewart 4 and others) that in young 
chicks and ducklings, the first generation feather is 
earned for some ttmo at the tip of the succeeding 
definitive feather Again, in adult fowls and ducks, 
if feathers are plucked near the moulting period, tho 
new feather is invariahly pulled away attached to its 
predecessor This is unavoidable owuig to tho method 
of formation of tho now feather. In nestling down, 
there is definite continuity betwoon barbs of the 
new feather and the calamus of tho old one, and in 
addition, the developing barbs are so oonstricted 
within the calamus of the old foathor, that they 
usually show a distinct curve distally for some time 
after tho old feather has been shed 

In definitive feathers, the new feather is always 
formed witlim the base of tho old (except, of course, 
during rogonoration following deliberate plucking) 
This is duo (a) to tho outermost intermediate cells 
of tho ‘collar’ corrufying to form tho base of the 
calamus, instead of the whole of the stratum inter¬ 
medium < omifying en maeae, as it does more distally, 
while (b) tho median layers form u second sheath 
within the calamus, and (c) the innermost layers 
form the ridges from which the barbs of the now 
feather arise This process is described in detail in a 
paper now in pross 

from this method of replacement of a feather, the 
lower umbilicus could not be completely sealed when 
the feather is fully grown It is true that feather caps 
form as the pulp withdraws when tho feather is 
nearing maturity, but these do not extend to the 
actual baso A minute papilla projects within the 
inferior umbilicus while the foathor is attached to 
tho bird, lunited m its extension by the last feather 
cap, and it is from this papilla that the now feather 
grows If the old feather is plucked when fully 
mature, but before the new foathor has commenced 
to form, then this remnant of the previously extensive 
pulp is left behmd in the follicle, so that the impres¬ 
sion of an entirely pulpless and sealed feather is 
obtained. 

It is therefore clear that these facts of the inferior 
umbilicus of the feather remaining unsealed, and tho 
new feather pushing out the old, cannot be regarded 
os peculiar to Sphonisciformes or to Struthioniforrnes 

Zoology Department, Anne Hoskeb 

University, Leeds 
Doc. 5 


’ £roc Zoo! Soc , 483-538 , 1933 
Zool, V , 124-184 , 1832 
\Lfb Bull , No la, ObCTlln Coitem, 
•Proe Zool Soc, 608-C42, 1921 


Occurrence of Limnocmda in the Penyar 
Lake, Travancore 

On June 4 last, I was surprised to find a number 
of fresh-water modus® in the Periyar Lake in 
■ Travancore From the shape of tho manubrium and 
the presence of the gonads on the manubrium, and 
the shape and the arrangement of the nematocysts, 
the medusas undoubtedly belong to the genus Lim- 
noonxda whioh has previously been recorded from 
India. The Penyar Lake, about ten square miles in 
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extent, has been formed by damming at its Bource 
in the Western Ghats tho River Penyar, which flows 
westwards. Although tho river fluctuates with the 
seasons, tho lake contains deep water all tho year 
round It is noteworthy that fresh-water modus® were 
found by Mr. 8 P Agharkar, hut were in a river 
system which flows eastwards across the continent 
anil enters tho Bay or Bengal 

The Penyar Lake is situated at an elevation of 
three to four thousand feet, and is sixty miles from 
tho west coast of Lidia us the crow flies All the 
medus® I saw were about the same sizo anil very 
muoh smaller than those discovered by Mr Agharkar 
Mr Agharkar’s specimens measured 1-75 mm when 
young, 15 mm whon adult Tho smallest of my 
spocunens, however, measures 4 2 mm in diamotor 
and the largest 4 •!) mm in diameter and 2 2 nun in 
height, with tentacles measuring 1 6 mm So far, 
thoy have received only a cursory examination 
I behove the occurrence of Limnocmda has only 
been recorded from one area in India previously, 
that is, in the headwaters of the Kistna River and the 
neighbourhood, 650 miles from Peny'ar Whether the 
spooios inhabiting the Periyar Lake is the samo as 
that described by Dr Annandalo or a new species 
can only be determined after a proper examination 
of the collection 

Phyli is Seymour Darling 
Olaybrooke, Kdpauk, 

Madras 
Deo 13 


Local Variation m Habits of the Lizard, Amblyrhyncm 
cristatus 

On a rocent visit to tho Galapagos Archipelago 
I noticed a point concerning Amblyrhyncus enstatua, 
an aquatic sjiecies, which might be of interest as a 
footnote to Darwin’s observations on the same 
reptile 

In “The Voyage of the Beagle", Darwin Bays 
“I sevoral times caught this same lizard, by driving 
it down to a jioint, and though possessed of suoh 
perfect powers of divuig and swimming, nothing 
would induce it to enter the water , and as often as 
I threw it m, it returned m the manner above 
desenbod”. 

I tried tins samo experiment myself on Albemarle 
Island, and found tho reptile returned to dry land 
at great speed, hut on Tndefatigablo Island, on the 
contrary, the lizards not only held no prejudice 
against entering tho water, but even proceeded to 
do so as quickly as possible on being approaohod— 
a curious example of local variation 

Darwin attributes their reluctance to enter the 
water to the presence of sharks, but it is singular 
that I found sharks more numerous around Inde¬ 
fatigable Island than elsewhere in this archipelago. 

J G Wyatt Tilby. 

6, Princes Court, 

Hampstead, N.W 3. 

Dec 26. 

Simultaneous Travel of a Surge of Stress and a Grotjr 
of High-Frequency Waves of Stress in a Steel Wire 
In previous communications, it has been shown 
how the frequency of longitudinal vibration of a steel 
wire may be measured 1 and also how the speed ot 
travel of a surge of stress in a steel wire may be 
measured directly*. From eaoh of these methods the 
value of Young’s modulus may be found, and the 
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values bo obtained are in close agreement with each 
other and with the value obtained by the static 
mothod. 

Experiments have recently been made in which a 
surge of stress and a group of high-frequency waves 
of stress wore caused to travel simultaneously along 
a steel wire For this purpose, a hard drawn steel 
wire as used in colliery wmding ropes was obtainod 
of a total length ot about 600 ft and diameter 
0 123 in. The wire was hrmly clamped near one end 
by means of throo clamps spaced about 18 in. apart 
About 60 ft. from this ond the wire passed through 
a solenoid and search coil, and a second exactly 
similar solenoid and search coil was arranged at a 
distance of 268 3 ft along the wire from tho first 
solenoid, tho free length ot wiro beyond tho second 
solenoid being 186 7 ft The solenoids wore connected 
in senes and excited by direct current Tho two 
search coils could be connected m senes through a 
valvo amplifier to tho oscillograph or each coil could 
bo used alone when so desired A 600 frequency 
standard tuning fork was used to provido the tuning 
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In the first test, tho search coil ot No 1 solenoid 
was used alone When tho wire was struck at the 
clamped ond the oscillogram shown m Fig la was 
obtained It will bo seen that a group of high-fre¬ 
quency waves is superposed at a, on the surge a, 
this group being due to the longitudinal vibration of 
tho clamjied sections of tho wire There are also 
smaller groups of waves which pass through the 
solenoid later, but after about 0 016 soc no further 
disturbances pass In Fig 16 is shown tho oscillogram 
which was obtained when the two search coils were 
connected m series and a blow was struck at tho 
clamped ond of tho wire It is now soon that the 
group of high-frequency waves again apjiear at a, 
superposed on the surge at a. When, however, the 
disturbance has reached tho second search coil, the 
surge and the group of waves havo becomo widely 
separated as shown at 6 6, so that tho group is travelling 
at a much lower speed than the surge The peaks 
at c are duo to the reflexion of the surge at the 
distant end of the wire returning through tho second 
solenoid 

It is not clear why tho group of waves should 
travel at a speed so much slower than the surge 
Experiments with an anneuled wire indicate that the 
speed of the group is more nearly equal to that of 
the surge Further experiments are being made to 
observe tho effects on this phenomenon of tlio fre¬ 
quency of the waves m the group 


Accuracy of the Cune-Cheneveau Magnetic Balance 

In a letter to Nature 1 and also in a recent Royal 
Society paper', F E Hoare mentions difficulties that 
he has had with tho Cune-Cheneveau magnetic 
balance ami states that after a trial of some months 
lie has decided to abandon the use of this instniment 
Ho uoncludos that it is “almost impossible” to place 
the specimen always in exm tly the same position 
in the field and he thinks that he can thus explam 
“the unaccountable clianges in the deflexion for 
water obtained from time to time” by Cray and 
Dakors' and described by them in tho words just 
quoted These unaccountable variations, however, 
are in many cases observed even whon tho tube has 
not been removed from the beam lietwoen readings, 
and m any event do not exceed 1 per cont, whothei 
tho question of position is involved or not Instead 
of tho 20 per oont of Hoare. the variations observed 
m thi3 Department are thus of a muoh smaller order, 
oven with the balance in its crudest form, and prob 
ably are duo to a different cause Tho instrument 
is free even from this small irregularity in its normal 
working condition. Both the steadiness attainable 
and the ease with which tho position can bo adjustod, 
with reasonable care, are indicated by tho latest 
measurement mode in this department by one of us 
(J H C) 

Deflexions were rend for four separate fillings with 
water and four separate fillings with ethyl nitrate 
It was impossible to detect the slightest difference 
between the four water readings each was 
16 00 ± 0 01 cm for tube -I- water Similarly, the 
four readings for tube t- ethvl nitrate were identical, 
namely, 12 30 ± 0 01 cm , in every case, with not 
the slightest variation The eight measurements 
were done in 2 J hours 

Hoare directs attention to the discrepancies be 
tween the results of Gray and Dakers* for rubidium 
bromide anil those of Ikenmoyer 4 , although from his 
recent papor', whon he compares Ins own results 
with those* of Ikenmoyer, he has a rather poor opinion 
of the latter as standards for comparison Gray and 
Dakors’ results are supported, however, by Pascal', 
the sum of whose atomic values, 67 8, is much closer 
to the 66 69 ± 0 64 of Gray and Dakers* than to 
tho 66 6 of Ikenmoyer (quoted by Hoare) or to the 
62 9 of N Crow* Pascal adopted non torsional 
methods, and to compute his atomic v alues utilised 
at least time substances 

Tho usefulness of this instrument, however, does 
not depend upon a few isolated instances Numerous 
results of high preoision have been obtained, and 
confidence in these results is further strengthened 
bv tho adaptability of tho data to interpretation 
There must bo reservod for a future communica¬ 
tion a fuller account of results achieved with tho 
balance and also a description of improvements m 
tho apparatus and in the details of its manipula¬ 
tion It is hoped, in this way, to put our experience 
at tho disposal of those prepared to give the instru¬ 
ment a trial Francis W Gray 
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Disintegration by Slow Neutrons 

Chadwick and Goldhaber, in their letter to Nature 
on January 12, rocord experiments which indicate 
that slow neutrons can eject heavy charged particles 
from light atoms, even when the neutron traverses the 
atom “at relatively laige distances” from the nueleus 
To acoount for this, they suggest that there may be 
an attractive foroo between a nucleus and a neutron, 
at these large distances 

An alternative explanation is that the huavy 
particles aro not in the nucleus, but outside it 

John Tutin 

26 Ken< Imroh Street, 

London, B (' 3 
.fail 14 

Velocity of Sound in Liquid Oxygen 

It seems that the velocity of sound has never 
been measured in liquefied gases at low temperatures, 
probably because the customary methods were not 
easily proctu able It appeared reasonable to try as 
a new method the effeet, which has reeontly been 


153 

discovered by Debye-Soars and Lucas-Biquard, 
namely, the scattering of light by ultrasonic waves 
in liquids and solids Judging from the results 
which I have obtained using oxygon as a scattering 
liquid, this method provides indeed a simple and 
convenient moans for this purpose The experiments, 
which were carried out with oxygen of 99 3 per 
cent purity, boiling at atmosphoric pressure (705-720 
mm mercury) at 183 tT (’ , and with a fre¬ 
quency of 7,500 kilocycles, yielded a sound velocity of 
903 m /sec Taking 1 140 as the donsity of the liquid, 
one gets then an adiabatic compressibility of 
105 « x 10“* cm 7kgm The isothermal compressi¬ 
bility may also bo call ulated , with 3 38 x 10-’as the 
value of the differential of the specific volume, and 
0 406 as the spc< ifie heat at constant pressure, it 
comes out os 172 0 < 10-* cm 2 /kgm 

A detailed account will appear in llrlv Phya 
Act" 

R Hah 

Physikalis* lies Institut der Umversitat, 

Zuri< h 
Dec 27 
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Points from Foregoing Letters 


liy means of a powerful source of neutrons (half a 
gram of radium mixed with beryllium) Prof J C 
McLennan, Mr L G Grimmett and Mr J Read 
have producod measurable radioactivitj m the 
elemonts molybdenum, palladium, tantalum, tungsten 
und platinum They have determined with fair 
accuracy the radioactive life-periods thus induood in 
these elemonts 

The amount of absorption of infra red light 
(1 4-1 6p) by certain organic substances can be 
related to their molecular structure as deduced from 
chemical tests, solubility, volatility, etc Dr. Hilbert 
and Messrs Wulf, Hendricks and Liddel state that 
when a hydrogen atom of an organic molecule is 
joined to two oxygen atoms by a co-ordinate link 
(that is, it forms a 'cholute’ ring by sharing two 
electrons of one of the oxygens) then the compound 
does not show the usual amount of infra-red absorp¬ 
tion typical of ordinary compounds containing the 
OH group, although by chemical tests the OH group 
appears to bo present 

Crystals without a centre of symmetry (earbor 
nndum, zincite) when placed between two meroury 
electrodes, can be used as radio-detectors, while 
symmetrical crystals (galena, pyrites) do not givo 
rectification with suoh large contact areas, but only 
with point contacta (cat’s-whisker). Dr S R 
Khastgir outlines a theory based upon tho arrange 
raent and the unbalanced electrostatic forces of the 
atoms m the surface layers of the crystals, and claims 
that this theory explains a number of observations 
not accounted for by other views of crystal rectifica¬ 
tion 

It has been shown that infants can produce their 
own vitamin C. From experiments with femalo 
guinoa pigs in winch luteal tissue was artificially 
induced, Dr. Geoffrey Bourne deduoes that the 
corpus luteum of the ovary also has tho ability to 
synthesise the anti-soorbutio vitamin C. 

Mr. R. Snow and Mr. B. Le Fanu find that the 
cambium cells from strips of decapitated young sun¬ 
flower plants, not only continue to grow, but even 


produce wood cells (xylom) and givo off roots, when 
covered with gelatin containing auxin (from tho 
ethor-soluble extract of urine) This raises the 
question whether the hormone activating cambial 
growth may not bo identical with auxin, which has 
boon shown to promote cell elongation and root 
formation 

Prof V V Narlikar gives an equation, which he 
states to bo the only one, relating space time and 
velocity in such a way that the formulu is invariant 
(independent of tho observer’s motion) From this 
formula the recession of spiral nebulae can be 
doducod 

Tho distribution of intensity in tho spectrum ol 
the light scattered by gases at different pressures 
has been determined by Mr S Bhagavantam and 
Mr A, V. Rao Thoy find that the ‘wings’ of con¬ 
tinuous light, which appear at the sides of the 
primary line and have boon ascribed to the rotation 
of molecules, become similar to those obtained 
with liquids, whon the gases aro under high 
pressure 

Tho replacement of foathors m fowls is described 
by Miss Anne Hosker, who points out that not only 
in penguins and ostrichos, as mentioned by Di 
Lowe, but also with young chicken and ducklings, 
tho first feathers during moulting are carried for 
some time at the tips of succeeding ones 

Dr. T F. Wall reports that in a hard-drawn steel 
wire, with one end damped by three clamps 18 in 
apart, a group of high-froquenoy waves of stress 
(produoed by a blow at the clamped end) was found 
to travel along tho wire more slowly than the 
simultaneous surge ot stress In an annealed wire, 
the speed of the group of waves is more nearly equal 
to that of tho surge 

Dr. F W Gray and Mr J. H Cruickahank defend 
the aocuraoy of tho Ourie Cli^noveau magnetic 
torsion balance, they do not ugree with F E 
Hoare that the unexplainod variations observed at 
times by Gray and Dakers with water are due to 
the unreliability of the balance. 
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Rescarc 

Origins of Morns Dance. The question of the origins 
of the Morris danoo und of its name is once moro 
raised by Mr Rodnoy Gallop (J. English Folk-dance 
and Song Soc , 1, No 3) The bohof generally held 
that ‘Moms’ was a corruption of ‘Monaco’ and the 
dance itself of Moorish origin was doubted so long 
ago as the time of Strutt, who in his “Sports and 
Pastimes of the People of England” suggested that 
it was derivod from a part of the ceremony of the 
Feast of Fools , but Francis Douco in 1839 tried to 
justify the traditional view, while recognising that 
the European Moms differed widely from the true 
Moorish dances Cecil Sharp at first (1906) adopted 
Douce’s view, but later (1912) held that it was a 
development of a pan-Eurojiean, or even moro widely, 
distributed custom He held, however, that the 
namo might still be derived from ‘Monaco’, blit 
without any implu ation of origin It was a popular 
‘explanation’ of the blackened faces of tho (lancers 
It is now pointed out that. ‘Morisco’ is applied to a 
wide diversity of dances, first appearing m the 
fifteenth century in Franco, Burgundy and Italy. 
In England, from the sixteenth century onward, it is 
both a court dance and a folk-dance No single 
feature is common to all, the two widespread elements, 
the blackening of tho face and the use of bolls, to 
which attention mainly has been directed, being by 
no moans universal In numerous ceremonial com¬ 
bats, the opponents arc ‘Christians’ and ‘Moors’. 
Those combats were of wide distribution and still 
survive in Portugal and on the east side of the 
Adriatic, and they have been carried to Panama and 
Mexico Tho Morisco of tho Hispanic peninsula does 
not always involve two sides and a combat Some 
aro purely processional, though in origin obviously 
a survival of tho pagan ceremonial combat One 
side has tonded to disappear, and the survivors 
have retained the name of ‘Moor’, possibly us the 
equivalent of ‘pagan’ and as applied to a ‘pagan’ 
dance 

New Fishes from New Jersey and Florida. Mr Henry 
W Fowler in his paper “Tho Buckler Dory and 
Descriptions of three New Fishos from off New 
Jersey and Florida” (Froc Acad. Nat. Set Phila¬ 
delphia, 86 , 1934) describes an interesting new 

species of Macrorharnphosus, M. olten which has 
liefore been confused with the Mediterranean M 
scolopax, but differs from it in the more advanced 
spinous dorsal origin and consequently longer inter- 
dorsal area, and in its deeper body Parathunnus 
roaengarte.m n ap is also described from a mounted 
specunen anglod by Dr Rosengarten in Florida 
waters, and recognised by him as a spocios distinct 
from any with which ho was acquainted. This fish 
has a lateral golden band running along the whole 
length from eye to tail and moasu res 713 mm Another 
interesting new species is Antigonia brovmi, the 
depth of which is 1/5 greater than its length ; it 
differs in many ways from its Barbados relative 
Antigonia capros, Lowe, tho only other American 
species known The specimens of the Buckler dory, 
Zsnopsis conchifer, establish its distribution over the 
western Atlantic, known from there previously only 
from tho imperfect and immature Zeus ocellala, and 
indicate that it is likely to occur all along the region 
of the Gulf Stream 


h Items 

Culture of the Mantle-Wall of Heltx. J. Bronte Oaten- 
by, Joyce C Hill and T J. Macdougald (Quart. J. 
Micro Sci , 77, Ft 1, 1934) give an account of the 
technique of tho culture of small pieces of the mantle- 
wall of Helix aspersa, more particularly to obtain 
aseptic growths In such cultures the amcobooytes 
wander out of the piece of tissue and become much 
flattened, but do not form a oonnectivo tissue network 
to such a degree as in non-aseptic culture In older 
oxplants, the Golgi apparatus of the amcebocytes 
breaks up into granulos which become scattered 
through the cells , hence statements concerning the 
Golgi apparatus, based on evidonco obtained from 
colls in culture, are of doubtful value. There is good 
evidence that the cells in tho tissue cultures of Helix 
divide by amitosis The amcebocytes do not ingest 
bacteria until tho latter have become very numerous. 
Joyce C Hill contributes (J Hoy Micro Soc , 54, No. 
3, 1934) a useful article on tho teohniquo of the 
culture of the tissue of Helix The H6don-Fleig saline 
solution, the (omposition of wluoh is stated, proved 
to be the most satisfactory, for in this the amcebocytes 
which emigrated from the mantle wall produced a 
woll-organised connective tissue network By 
sterilising pieces of tissue, either by exposure to 
ultra-violet radiation or by soaking in blood, the life 
of the cultures was much prolongod Tho amcebocytes 
were more flattened and did not unite to form a 
definite network. 

Iodised Wraps for Fruit Storage. Mr R. O. Tomkins, 
of the Low Temperature Research Station, Cambridge, 
has investigated the possibilities of using iodised 
coverings for fruit when placed in storage The 
seventy of many fungal diseases of storage is 
notorious, and tho use of germicidal covers would 
appear to be one of tho most obvious methods of 
control, if tho fungicide has no harmful offoct on the 
fruit Initial difficulties seem to have been largely 
overcome (J Pomol. and Hori Set , 12, No 4, pp 
311-320, December, 1934) The iodised wraps are' 
mado by treating tissue paper with a definite volume 
of iodine solution—a covenng 25 cm square contains 
approximately 30 mgm of free iodine Laboratory 
tests show that storage rots of fruit can be con¬ 
siderably reduced by this land of wrapping, whilst 
the appearance and ripening of most varieties is not 
impaired. Problems for the future include a study 
of the amounts of iodine absorbed by the fruit, and 
a more extensive determination of vanotios whioh 
are harmed by iodine treatment 

Cyclones in Mauritius. The cyolone season of 1932-33 
in Mauritius and in the neighbouring parts of the 
South Indian Ocean is described by N. R McCurdy, 
director of the Royal Alfred Observatory, Mauritius, 
m Miscellaneous Publication No. 15 of that observa¬ 
tory. Tins is the Rixth of a series of publications 
dealing exclusively with the cyclone seasons of that 
region For this year the amount of data available 
for drawing synoptic charts is greater than at any 
time previously. There were six cyclones m this 
season, a smaller number than usual, and fortunately 
only one of these appears to have been intense. 
Tho storm m question appeared on the synoptio 
charts for March 3-15, 1933, and passed between 
Mauritius and Madagascar, it followed 


a very 
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unusual course, twioe approaching Madagascar from 
Die north-east and recurving to the south-east. 
Several ships were involved in the region around the 
centre, where wmds of hurricane force were en¬ 
countered with very heavy rain and extromoly high 
seas, and one ship was unfortunate onough to spend 
some days noar the centre, having waitod for the 
storm to pass away to the south-east after the first 
rocurvo and being involved in the second recurvo, 
when the rate of travel of the centre was only two 
miles an hour Anothor interesting phenomenon was 
noted m connexion with two storms m February 1933 
These formed within a few days of ono another and 
both appeared on tho synoptio charts for several 
successive days. This in rngardod as a common 
occurrence in tins rogion, for three similar cases were 
described m Miscellaneous Publication No. 14, which 
describes the oyclone season of 1931-32 One of the 
remaining cyclones provides an example of tho partial 
break up of a storm on its encountering the high 
ground in Madagascar The author of these pajiers 
concludes that cyclones do not disturb tho winds of 
tho cirrus level at Mauritius when thoir centres are 
more than two or three hundred miles away. 

Heating of Electnc Cables exposed to the Sun. The 
maximum curront an electric cable can carry is fixed 
by tho temperature rise of the ruble after the curront 
has been flowing so long that the cable has attained 
a constant temperature It is usual to specify a 
jf'nifieraturo rise of 50° C above that of Die sur- 
i ounding air If the cable is exposixl to direct sunlight 
a substantial increase of temperature will occur, and 
(dim will increase the resistance of tho cablo and 
(onsequently tho eloctrio powor lost in it The British 
Electrical Research Association has prepared a report 
on this subject (J Inst Elec Eng , Dec. 1934). The 
maximum solar ladiation in different parte of the 
world is known approximately, and useful tabular 
information is given in this report. From this, the 
temperature nso of a cable of given diameter sus¬ 
pended on a raok can lie determined for a given air 
velocity by means of a factor which vanes with tho 
diameter of the oable and with the velocity of the 
air Practical tests were camod out at London, 
Milan and Buenos Aires. The maximum temperature 
was observed and is readied when the sky is clear in 
about half an hour if the cable is exposed to the 
sun’s radiation between 12 noon and 2 pm summer 
tune Under these conditions, cables of about two 
inches m diameter may show a temperature rise of 
17° C This figure must be deducted from the per¬ 
missible rise of 50° C. above shade temperature This 
materially reduces the permissible current the cable 
con carry. The results obtained abroad are in good 
ugroomont with those obtained in England. In an 
appendix, the theory of tho rise of temperature is 
i^ivon The agreement of tho experimental results 
with theory is tnuoli more satisfactory for the lead- 
> overed cables than for the armoured cables 

An Electnc Method for Measunng Young’s Modulus. 

11 is well known that a definite relationship exists 
between the stress and the permeability of iron, steel, 
"ickol and cobalt wires. Joule observed m 1847 that 
1 liar of iron changes its length when magnetised, and 
fcwty years later Shelford Bidwell earned out a large 
number of exact researches in this connexion. He 
measured the changes of length of wues when placed 
m a magnetic field both when the wire was loaded 
and when it was unloaded. Dr. T. F. Wall has 


developed an interesting eloctromagnotic method for 
measuring Young’s modulus (J. Inst Elec Eng , 
Dec. 1934; see also Natttrk, 132, 351 ; 1933 and 
133, 418; 1934) It is based on tho foot that, 
with magnotisable materials, the magnetic perme¬ 
ability changes with strain When a rod of iron, 
stool, nickel or certain alloys is placod axially m 
a solenoid excited by direct current, and the rod 
is caused to vibrato longitudmally with its natural 
frequency, tho changes of mechanical stress will 
produce corresponding changes of tho magnotio flux 
m tho rod Hence an electromotive force of the same 
frequoncy will be induced in a search coil which 
embraces the magnetised part of tho rod The 
froquoncj of this e m f is measured by means of 
oscillograms, and from tho density of the motal and 
this frequency the value of Young’s modulus can 
easily bo calculated For the time wave a standard 
tuning fork wus used having a frequency of 500, the 
vibrations being maintained electrically The results 
obtained by experiments on iron rods, mild and hard 
drawn steel wiros and niekol rods are given They 
show that satisfactory results are easily obtained 

A Cosmic Ray Meter. A dotailed description has been 
published of a precision recording cosmic ray meter 
which lias been designed by Profs A H Compton 
and E O Wollan, of tho University of Chicago, and 
R D Bennett, of the Massachusetts Institute of 
Technology, for securing continuous records of the 
variation of cosmic rays at a number of widely 
separated stations (Rev Sci hist, Dee 1934) In 
order to minimise fluctuations, tho ionisation sphere 
has boon modo of 19 litre's capacity, and is filled with 
very pure argon at 50 atmospheres pressure It is 
protected from local radiations by a 17 ern, layer 
of uniform lead shot, which reduces thoir offei t to 
about 0'6 por cent of the usual cosmic ray effect 
The ionisation voltage is provided by a 650 volt dry 
battery, and the ionisation curront is noarly com¬ 
pensated by that produced in a small chamber within 
the largor by the beta-rays from an adjustable 
surfaco of metallic uranium The residue current 
is indicated by a Lindomann electrometer, tho 
shadow of the needlo of which is projected by a 
compound microscope on a moving strip of bromide 
paper 

Spectra of Giant and Dwarf Stars in the Red. Somo in¬ 
teresting luminosity effects, which will serve as very 
good criteria for distinguishing giants from dwarfs m 
stars of spectral type M, have been discovered by 
Dr Y. Oilman through a study of representative 
stars in the orange and Ted legions of thoir spectra 
[Aslrophya. J , 80, 171) The instruments used 
were the 60-in. reflector at Mount Wilson Observa¬ 
tory, with the Cassegrain spectrograph and 18-in 
camera, giving a dispersion of about 180 A per mm. 
at 7000 A Ho found that threo bands of CaH at 
6389 t 6382A., 6921-6903 A., arid 7305-7208 A oocur 
conspicuously in the dwarf spectra, but are weak or 
absent in the giants. These bands first appear (in 
the dwarf spectra) at type Mo and become stronger 
in later subdivisions, whereas m the giants they are 
faint throughout. In addition, the spectra of the 
dwarfs appear smoother than those of giants, on 
account of the presence of much stronger TiO bands 
in the latter. The author also confirms Miss Burwell’s 
results for the calcium lines 6162 A., 6122 A., and 
6102 A., all of which are very strong m the dwarfs, 
but faint or invisible in giants. 
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Chemical Technology at the Imperial College of Science, London 


O N January 16, at the invitation of tho governing 
body and the rector, a distinguished company 
vmitod tho Department of Chetmoul Technology of 
the Imperial College of Science and Technology, the 
occasion providing an opportunity for observing the 
progress aclnoved during the past quinquennium 
Under the leadership of Prof W A Hone, the 
Department, whieh is exclusively of a postgraduate 
and research i haractcr, has continued its policy of 
pumuing investigations of a fundamental and pioneer¬ 
ing (hnractor bearing upon what may be termed 
‘long distunco’ problems of industry Such work 
invariably calls for now experimental methods, and 
a foaturo of tho various apparatus on viow was that 
much of it lias boon designed in the Dopaitmont 
itself and some is unique 

The mamtonanco costs of tho Department’s ex 
tensive research work are naturally heavy, but tho 
support which has always boon forthcoming from 
outside firms oml institutions boars ample tostunony 
to tho high regard in which its activities are held 
The chief extramural contributors towards the ic- 
soarches have been the Royal Sotioty (Messel fund), 
the Department of Scientific and Industrial Roseau h. 
the British Iron and Steel Federation, Imperial 
Chemical Industries Ltd , tho Das Light and Coke 
Company, the South Metropolitan (las Company, 
Messrs Radiation Ltd, Messrs Fen anti Ltd . 
Messrs Westinghouso Brake and Saxby Signal ('o , 
and Messrs E D At boson Ltd Altogether, tho cost 
of the research work now amounts to upwards of 
£9,500 a year, of which approximately 65 per cent is 
met by special ad hoc, extramural subscriptions 
Since its inauguration in 1912, contributions from 
outside sources towards the research equipment and 
work of tho Dejiartmont have amounted to more 
than £60,000 (capital equipment = £15,000), above 
hve-sixtlis of which has come through Prof Bone 
During tho afternoon, Prof Bono gavo an aooount 
of the work of the Department. In subsequent 
speeches Prof H E Armstrong and Mr H Juuioh 
Y ates, chairman of Radiation Ltd , paid a high tribute 
to it and stressed its si lentifie and national import 
ance Although Prof Bono will shortly reach the 
retiring age of sixty-five, they think it would be 
oalamitous if a stringent application of a rulo were 
allowed to interfere with its continuity or with his 
continued direction of it 

Recent advances in the work of the Department, 
which is divided into sections devoted to fuel techno¬ 
logy (includuig high-prossure gas reactions), electro¬ 
chemistry and chemical engineering were demon 
strated in the various laboratories, and may be 
summarised os follows — 

Fuel Technolooy 

Chemistry of Goal The cost of this work, direotod 
to problems connected with the natural maturing of 
ooal, has boon defrayed mainly by grants from the 
Fuel Research Board It has resulted in (i) new 
knowledge bearing upon the origin and development 
of the main ‘coking constituents’ of bituminous 
coals, (n) the discovery not only of the essential 
‘benzonoul’ stmeturo of the mam coal substance but 
also tho development thereof throughout the lignin- 
peat lignite coal-anthracite series 

Mechanism of Gaseous Combustion Several in¬ 
vestigations have been continued on (i) the combustion 


of carbonic oxide, (n) tho combustion of hydro¬ 
carbons, (in) flame spectra, etc Now evidence lias 
been forthcoming that eaibon monoxido bums in 
two ways, one mvolvuig and the other independent 
of the intervention of stoain , also that the initial 
oxidation product of a gaseous liy drocarbon is the 
corresponding alcohol as postulated in the hydroxyla- 
tion theory 

High-Pressure Gas Henrtions atul Explosions The 
work upon gaseous explosions with which Drs D M 
Newitt and D T A Townond have boon specially < 
associated has been extendod to initial pressures of 
1,000 atmospheres, the highest yet attempted 
Nitrogen activation in explosions of carbon monoxide - 
air media lias been shown to reach a maximum at 
c 360 atmospheres, and noarly 6 per cent of nitric 
oxide to bo recoverable from 2CO f 30, -f 2N, 
explosions at 75 atmospheres 

Dr Newitt has also develojxxl a new linn of work 
on the pressure oxidation of typical hydrocarbons 
with the view of olu< idatmg the mechanism of the 
process and ot obtauung largo yields of intermediate 
products A yield of 50 per cent of methyl alcohol 
has boon obtained from methane and 00 jxir cent of 
ethyl alcohol from ethane, whilo toluene has yioldod 
large amounts of bonzyl alcohol and benzaldohydo 

The high pressure held has also been extended by 
Dr Townend to tho determination of ignition tem¬ 
peratures of paraffin hydrocarbon, etc — air mixtures, 
with results of great significance both theoretically 
and in regard to internul combustion problems. 
Briefly, it has been discovered that tho ignition 
temperatures are located in two widely separated 
ranges, one usually above 500° C for low pressures 
and the other below 360° U for high pressures 
Transference of an ignition tomperaturo to the lower 
range occurs abruptly at a definite critical pressure , 
this pressure corresponds with the incidence of 
‘knock’ in an engine at a definite compression 

Another contie of interest was an impressive higli- 
ptessuro apparatus designed by Dr. Newitt for m- 
vestigations on liquid organic reactions at pressures 
of 6,000 atmosphores This work, wlnoh has been 
financed by Imporial Chemical Industries Ltd , 
and is under the joint supervision of Profs Bone 
and Thorpe, has mot with such success that new 
installations are now m course of erection For pressures 
between 10,000 and 20,000 atmospheros 

Flame Propagation m Gaseous Explosions. This 
work has consisted mainly of photographic researches, 
throughout which Mr R P. Fraser lias collaborated 
with Prof Bone and developed the present Fraser 
high-speed camera of Iho rotating mirror tyjie 
whereby detailed records aro obtained, capable of 
measuring flame movements of frequency down to 
one-millionth of a second Important new knowledge 
oonoeming the influence of compression waves, the 
phenomena associated with ‘spin’ in detonation and 
the influence thereon of magnetic and electric fields 
has boon obtained, with the result that a new con¬ 
ception of detonation has been arrived at and is 
shortly to be published 

Blast Furnace Reactions Begun in 1925, unds? 
the auspices of the British Iron and Steel Federation, 
this investigation has also made notable advanoee, 
special apparatus having been devised for determining 
the relative velocities of ‘carbon deposition’ and ‘ore 
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ieduction’ reactions at various temperatures and high 
gas speeds as met with in blast furnace operations 
During the past few years the work, which is earned 
out by Dr H L Saunders, has thrown such important 
new light on blast, fu mace 

reactions that recently - 

the Federation decided 
to finance and develop 
parallel investigations up 
on actual blast furnace 
plant With this end in 
\ lew, a Committee has 
boon formed, with Prof 
Bono as chairman, to 
organise and (any out 
this piogrammo of work 

RUSCl HOCH E MISTK Y 

Gaseous Combustion in 
hlertrn Discharges awl 
Klectrical Ignition In¬ 
augurated in 1025 by 
Asst Prof <J 1 Kindi, 
these investigations bine 
been continuously prose 
< uted, and new light 
thiown on the combus¬ 
tion of hjdiogen and 
carbon monoxide and on 
rfhn part plflyod by the 
hydroxyl indual in such 
c irciunstam os 

In addition to hn\ing 
established the oxoital ion 
view of electrical ignition, 
a notable improvement in 
the design of electrical 
ignition systems for mo 
bile internal combustion 1 Id 1 Electron 

engineshasboenachtov cd 

Also as an outcome ot work on the analysis of disc barge 
phenomena in ignition, a typo of high speed cathode 
ray oscdlogiaph has been developed which has now 
boon widely adopted in other laboratories 

Kleition Ihffraetim and lleteiogenious ('utuh/nid It 


has been established that electrical condition, catalytic 
activity and structure of surface catalysts are 
intimately related Great progress in this held has 
recently been made possible by the application of the 
electron diffraction 
method of structure 
analysis 

A numbfi of piccision 
cameras designed by Prof 
Fincli were on view (Fig 
1), othijr chemical pro¬ 
blems hecing attacked by 
this ni'w method are 
(i) corrosion, (u) clectrn- 
deposition, (m) therm¬ 
ionic and photo-oloctnc 
emission, (iv) lubrication, 
(v) properties of colloidal 
metals, (vi) foimatiou of 
surliKO compounds, etc 


The chemical engineer 
nig sec tion of tho Depart¬ 
ment suffered a severe 
Joss through tho death of 
Tiot .1 \\ Bmeliley in 
1931 Since that tune, 
Asst Prof S G M Uro 
has taken chaige of it 
and is directing work on 
goneial problems such 
as (i) heat transmission, 
(n) How of bipods through 
giaiiular bixls, woven 
mateiialH, etc, (ui) the 
distribution of energy in 
ball mill o|icrations, etc 


Dining tho quinquen¬ 
nium, 98 students, 21 of them from overseas, 
have passed through tho Department , of 78 whoso 
locations aro known, 63 have passed into industry, 
10 into research or business posts and 5 into 



Lunar Influence on the Ea 

F LUCTUATION in the yield from V<*ar to year, 
from month to month, and even from day to 
clay, is one of the outstanding and disconcerting 
characteristics of all herring fisheries For thirteen 
seasons, 1921 1933 molusive, careful records have 
been kept of the amount of herrings landed daily at 
Yarmouth and Lowestoft during tho Into autumn 
(October-November) fishery off the East Anglian 
coast These figures of daily landings have now been 
submitted to detailed analysis by tho scientific staff 
of tho Ministry of Agriculture and Fisheries, Lowes¬ 
toft, who find that they reveal a definite monthly 
rhythm m the catches, the maxima coinciding with 
the period of full moon* 

Whon the moon is at full in the first week of 
i October its effect is but slight, but the landings 
gradually increase as the season advances, to cul 
minate in a peak during the week of November full 

* Lunar Influence) on the Out Anglian Herring Fishery by b K 
Ssvag# and W C Hodgaon Journal du Cornell, 8, No 2, 1884 , 
PP 228-238 


it Anglian Herring Fishery 

moon In these circumstancos, it is only the middle 
and later parts of the season which produce good 
catches A full moon occurring in the second week 
of October produces a pronounced peak in tho curve 
of landings, this maximum being tollowod by one of 
approximately equal magnitude ui tho week of 
November full moon Full moon in the third week of 
Ot tolier produces a still more pronounced peak for 
this period, but tho corresponding November full 
moon is considerably loss effective Finally, when 
tho moon is at full during the fourth week of October, 
it produces tho largest peak of all, but the lute 
November moon is accompanied by a rise so slight 
as to lie of little benefit to the fishery. 

From theso observations it follows that the best 
prospects for a successful fishery—at any rate from 
tho point of view of production—are found when the 
October full moon occurs in tho second week of tho 
month. When this happens, tho combined effects of 
the October and November moons are greatest, and a 
period of about five weeks good fishing may be 
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oxpecled A very lute October full moon is the least 
promising of all, lor then only ono promuiont peak 
occurs in the fishery The period of good fishing is 
therefore very short, and if it should happen that 
the activities of the fishing fleet, ho restricted by advorso 
weather conditions at tins tune, the chances of a 
successful fishery in that season are extremely slight 

The occurrence of these peaks in the curves of 
landings during tho weeks of full moon is held to be 
more than coincidence, and the data certainly appear 
udoquatelv fo support this viow The authois are at 
a loss, however, to suggest an explanation for this 
correlation botwoon tho >ield of tho Kant Anglian 
heirmg fishers and a phase of the moon This task 
ih made all the more difficult by the fact that the 
same toi relation is not exhibited by the herring 
fisheries in other localities Either thero is no obvious 
correlation at all between tho landings and the 
moon’s phase -as in tho Scottish fisheries or tho 
peaks oi i ur during a different phase of tho moon— 
as at North Shields, wlieio the maxima occur during 
tho 'first quarter’ 

It should be emphasised, however, that failuro to 
hud un explanation of the infhienco oxorted by the 
moon on tho great East Anglian fishory in no way 
detracts from tho value of the observations whi< li 
have demonstrated its existence Tho authors nro 
therefore to bo congratulated upon having fully 
achieved tho two-fold object of their investigations 
In a notable advance towards the making of more 
accurate forecasts of fluctuations in the yield of an 
important fishery, they have succoodod also m addmg 
materially to the sum of our knowledge concerning 
lunar periodicity in the behaviour of animals 

G A S 

University and Educational Intelligence 

('AMBlumiE —The Vice Chancellor annoum os a 
further gilt from Dr G P Bidder, of Trinity College, 
foi tho benefit of occupants of tho Cambridge table 
at tho Zoological Station in Naples Foi three years 
Dr Hidilei has made annual payments of 5,000 lire 
into a Naples bank foi the maintenance of occupants 
of tli<> table during then sojourn in Naples Ho now 
offers to deposit m that bank securities which, by 
the use ot principal and interest, will provide 5,000 
lue annualiv for the samo purpose, for a further 
period of ten years Tho piolessor of zoology will 
have discretionary powers over the fund 

The Goldsmiths’ Company has mode a grunt of 
£6,500 for defraying the expenses of an investigation 
of the tillovs of silvet, to he carried out m the 
Motalhugy haboratoij under tho guidance of Prof 
R S Hutton, profossoi of metallurgy at Cambridge 
The grant is to be spread over three years 

An American “Educational Review” published as 
a supplement to School and Society of Docembor 1 
conveys the impression that school teachers in the 
United States are to day very much on tho defensive 
Awakening from a dream of hoavon-ordnined security, 
they reoogniso that they have lost much of the 
unquestioning popular reverence they and their 
predecessors onjcyed for generations, and are no 
longer taken seriously as oracles of civic wisdom If 
the President’s ‘now ileal’ is to provide old-age 
pensions and unomplov rnent insurance, there will, 
it is felt, be a danger of these Rocial services being 
financed in part by encroaching on school budgets 
Tfie same review comments on the progress of adnlt 


education with special reference to tin ‘alumni educa¬ 
tion’ movemont which is peouhar to America Among 
its manifestations are mentioned a throo-day con¬ 
ference at Seattle on present day economic and poli¬ 
te u I problems, in which a thousand alumni of the 
University of Washington participated, similar con¬ 
ferences of alumni of other universities and an annual 
two-week Institute of Public Affairs organised by the 
University of Virginia 


Science News a Century Ago 

The Entomological Society 

The ntmiverHiiry mooting of the lCtitoinologK ul 
Society was hold on January 26, 1835, J. G Children, 
See R S , the president., bomg in tho ohair After 
tho passing of the minutes and accounts, the president 
delivered an address in the course of which ho 
congratulated the Society on the progress of ontonio 
logy and the favourable report which had just been 
read, while tho secretary followed with a sketch of 
the jirogross of tho science at homo and abroad 
The officers elected for 1835 wore President, Rev 
If W Hope , Treasurer, Mr Yarrell , Curator, Mr 
Pickering , and Secretary, Mr Westwood 

Royal College of Physicians 

The jirosidont of tho Royal College of Physicians 
from 1820 until 1844 was Sir Henry Halford (1766- 
1844), who was physician in turn to George IV, 
William IV and Queen Victoria On January' 26, 
1836, according to The Times, the evening mootings 
of the Society were commenced at tho College in 
Pall Mall Sir Henry Halford was in the chair and 
the meeting was attended by about seven hundred 
persons including many distinguished statesmen, 
lawyers and others Tho meeting began at 9 o’clock 
and tho company disperses! at 11 o’clock The 
president. Raid The Times, read a very interesting 
paper containing some observations on the treat¬ 
ment adopted by medical men from a very early 
period, in the care of various complaints, and rolatod 
many amusing anocslotes of tho remedies they 
applied Ho dosenbod the different oomplamts 
which terminated the lives of the monarohs who 
govornod Oreat Britain, and also explained the 
circumstances attending tho deaths of Addison, 
Dryden, Dean Swift and other distinguished char- 

Steam Navigation upon the Danube 

Under tho above heading, tho Athenaeum on 
January 31, 1835, said . “Vory gratifying accounts 
have recently been received of the progreHs of steam 
navigation ujion this noble river. Under the auspices 
of the Austrian government, tho whole region from 
Presburg to the Black Sea, and ovon to Constanti¬ 
nople, a distance of fifteen hundred miles, has lately 
been opened to the influence of steam This project 
was first undertaken by Count Czechengi, a Hun¬ 
garian nobleman of great fortune and very enlightened 
mind, who in quost of raeohanical information, has 
made several jourmes to this country Unlike tho 
majority of the Hungarian nobles the Count has 
exhibited the most enthusiastic devotion to the 
improvement of his oountry, by the introduction of 
the usoful arts, and his operations for improving the 
navigation of the Danube have been upon a scale so 
vast, as to ontitle him to the appellation of the 
Bridgewater of the German States . 
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Societies and Academies 

Cracow 

Polish Academy of Sciences and Letters, Decembei 10 
W Pikohulek and J Suszko New stereochemical 
studies Optical isomerism of the a phony Isulphinyl 
phonylaoetio acids The results aie in agrocmont with 
tho hypothesis of two centres of asymmetry, one 
round the c arbon and the other round the stilphut 
atom K Dziewonski and Mllk J Sciioicn Tho 
reactions of diphonylthiourea with the hydro 
aiomatie ketones VVr, Szafkr The lose genus 
(Rom), ' Polish Flora” (vol 5) Ani>kj 6 SitonoN 
Researches on tho diluvial vestiges of plants belong¬ 
ing to tlie family Nympheocetc Mu* M Caw low- 
ska Tho Naiades in tho Polish diluMiun V, 
Grodzinski Kosoarches on tho development ol the 
vascular area in the chicken Mlte S Bojarczyk 
T ho form of the colls of the cerobral cortex in domest i< 
and in wild animals Gurewiez and Nzats/aturjan 
have described pyramidal cells in the coilox ol 
animals in the wild state, while m domestic annuals 
lound colls liavo boon observed Tho author shows 
that the foim of tho cell depends on tho mode of 
fixing and tune elapsing after removal from the skull 
Max Rush (1) The hypothalamus of the rabbit 
(2) Tho parts of the thalamus in lolation with the 
cortex in the labbit (3) Tho mctnthalnmus and the 
epithalamus of the rabbit J Stach The genus 
Oilontclla and its Hjtet les 

(Jkneva 

Society of Physics and Natural History, Novcmbci If) 
Kurt Meyer • Contribution to tho theory of narcosis 
Tho author by his experiments gives support to llio 
lipoid theory of narcosis. E Briner, K Rokakis and 
B Susz Kosoarches on the oxidation ol tho nitrogen 
oxides in the presence of ozone. M Gysin . Tho 
hasio igneous rocks of the Haute Lufira (Belgian 
Congo) In the Haute Luiira basin (Katanga) 
numerous outcrops of uralitised diabases have beon 
observed, containing a blue soda amphibolo and a 
little dipyre Tho blue amphibolo forms borders 
round the viralito regions , the dipyro occurs os small 
grains mixed with the products of the saussuntisation 
of the plagioclosos The uralitisation, the formation 
of blue amphibolo and the scapohtisation can be 
attributed to the action of pcrimagmatic or apo 
magmatic mineralised solutions on the diabases 
D Zimmet A practical sphygrnograph for man and 
animals 

Melbourne 

Royal Society of Victoria, November 8 Kathleen 
M Crooks : (1) The cultural and oytological char¬ 
acteristics of a new species of Mycognla, While 
isolating several fungi from Jarrah (Eucalyptus 
mnrgxnata) timber a new species of Mycogala, M 
marginata, was obtained There are two typos ol 
asexual spores • (a) ohlamydospores, spherical in 

shape and dark brown in colour -with a thick wall 
when mature, and ranging from 8 to 18 p m diameter , 
(b) oidea, formed by' the transformation of aerial 
branches into cylindrical, hyaline elements which 
again break up into smaller segments one or more 
septate Pentheoia are abundantly developed The 
penthocium initial is a coiled septate hypha—the 
oscogomum composed of segments at first multi- 
nucleate, but later becoming uni-nucleate An 
anthendium is not developed From the ascogonial 


• oil uscogenou8 liyphee anso Those branches me 
rather irregular and recurved at the tip Tho ripe 
asci contain eight spherical hyaline ascosporos, 
2-4 5 g in diameter (2) A powdeiy mildew of 
Roronia mnqtwhgma —In Si ptomber and October 
1933, Roronui growing at Heftkxv illc was found to he 
diseased Tho disease was a powdery mildew’ caused 
by a speuew of Ouhum The fungus attacked the 
|K)talx while the stem and leaves appeared quite 
healthy From the vegetative mycelium, aerial 
branches arose and at the apices of these hypha*, 
oidia weie contracted Tho ouha were ovoid in shape 
and had an average size o( 28 p x 13 p and a range 
ol 19 38 p X 11 18 p In the family Itutaceac to 
which Boronia belongs, there are few meinbi is which 
have been attacked by Ouhum spei ies, but tho char¬ 
acteristics of the form on Boioma do not agree with 
any of those previously described Henco it is pro¬ 
posed to give the fungus in question the specific 
name Ouhum boronia Ilma Cl Hai.ie S< leroto- 
torming fungi causing diseaso in Matthmla, Primula 
and Delphinium in Victoria Rlnzoctonia solam, 
Kuhn, is lecordcd as causing ‘damping oil’ of 
Mntthwla mcaua seedlings in \ictoiia Sclerotuua 
minor, Jagg, is rocurdi*d as causing a i ollar rot of 
Primula malacoulcM in Victoria Coitu utm ccntnfuijum 
is recorded as causing a collar rot of dolphmtums in 
Vutona A description of the pathogen in culture 
is given, anil < omptvtisons aro made lietween the 
strain isolated from Delphinium, Wolf’s strain of 
Cortieum centnfiujum and Whetzel’s strain of Scleio• 
hum Dilplnnn, Welch Eileen E Fisher ‘Sooty 
mould’ of tho troo fern, Dicksomu A dense black 
film on the fronds of a Dick-soma plant growing in 
a iernory at Doncastm, 11 miles oaBt-north east of 
Molbourne, is due entirely to the fungus Tetchospora 
tuhcina (Mont ), Gnu 

Rome 

Royal National Academy of ,the Lincei Curamunicn- 
tions rocoivod during the vacation of 1934 G 
Scorza Tho structure of pseudo null algebras 
G A Cuoceo Static and kinetic stability ol 
aeroplanes G Rovereto Post Pliocene opiro 
genesis of tho mantuno Alps und of the Ligurian 
Riviera S Rios Tho ultra-convergence of Diri 
chiefs senes Gh Th Gheorohiu A special case 
of motasphencal functions S Finixoff Couples 
of surfaces whose asymptotics correspond and 
whose homologous asymptotic tangents intersect 
A Masotti • The discontinuous plane motion m 
ducod in an mdelinito rectilinear lamina G Garcia 
Emstomian correction of the time in planetarv 
movemont (2) N Moissfiev Curves defined bv 
a system of differential equations of tho second 
order (1) A method of qualitative analysis applied 
to dynamio problems with two degrees of freedom 
G B Rizzo . The mfhionce of the terrestrial atmo¬ 
sphere on tho effect of latitude hi the intensity of 
cosmic radiation Tho view is expressed that the 
influence of the bulging of tho atmosphere in equa 
tonal regions should be taken into aooount m oon 
sidonng the diminution observed m cosmic radiation 
at tho equator S Franuhftti : Interatomic forces 
and oscillation frequencies of the atoms m lattices. 
Silvia Restaino • Double sulphates of tho rare- 
earth and alkali metals Investigation of the Bystem 
Pr,(SO«), — K,S0 4 — H,0 reveals the existence of 
six double sulphates The following compounds ore 
also formed : Pr,(S0 4 )„ Rb,S0 4 , 8H,0 ; Pr,(S0 4 )„ 
Cs,S0 4 , 8H.O , Sm,(S0 4 )„ Na.SO,. 2H.O and 
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4Sm,(IS0 4 )„ 5Na,H() 4 , 8H,G 1> Prini in Obsurva- 
tions on the analogies existing botwoon the tertiary 
deposits of Albania and those of central Italy A 
Cavinato • Contribution to the knowledge of the 
petrography of Sardinia A characteristic Kersantitic 
vein with prasimtic facies in Sarrabus A Ml mu 
Diagnosis of Brucella in animals Brueellina Mtrrt 
A method is given for obtaining a brucelline prepara¬ 
tion which serves as a sensitive moans of diagnosing 
Brucella in animals, and has advantages over the 
agglutination tost for this purpose K Savklli 
Observations on some elaborates of the cells of the 
chlorenchyme (i Amantea The oiTotts of slow 
and repeated asphyxia in an out losod spa< e D 
Oioante Observations on tho comve ol the re 
constructive jiroccsses in the pigeon 

Vienna 

Academy of Sciences, November 8 Krmiu Kanit 
soHKtuKK Mochanus of tho Folin (south wind) 
K W F Koiilraunch and F Kori-b Tho Human 
effect (38) Tho Hainan sjioitrnm of organic sub 
stances (isomorio paraffin derivatives) Hepetition 
of prov intis measurements and examination ol a 
number ot new compounds givo results which aie 
considered in relation to free rotatnbihty These 
results, and also the intensity diffcroncos in the 
spectra of parallels inntuinuig elilormo, bromine or 
iodine as substituents, are m agreement with the 
view that the rotation leads to two different, stablo 
space-forms Tho speotral transition, CCl t -»CH, C<'I, 
-*■ (UH,), CC1,-((T1,).UU1-(un,) 4 c is also d.s 
cussed K W F Kohlrausch and A Pongkat/. 
'live Human sjM'ctrum of polysuhstituted benzenes 
The vibration spectra of tho nucleus substituted 
berizones, Cl UJI 4 X, where X - NH„ OTT, F. UN, 
Hr, or I in the ortho , meta , or para position, are 
dost ribed 

Nov ember 14 Ernst Bectfc and Artur Kt'tzel 
niuu . The action ot lupnd bromme on cellulose 
Contrary to previous statements, bromine is able, 
under suitable conditions, to iIihmoIvo cellulose fibres 
completely, the time required varying from several 
weeks at tho ordinary tem|s<ratnro to a few minutes 
at 100° U Jovan JuriSiC The identity of Bryo- 
phyUum cochleatum, l>omflire, with Bri/ophyllum 
proliferum, Bowie, with biological remarks 

November 22 Leopold 1’ortheim, IT Steidl and 
F Kock . Orienting investigations on the influence 
of ultra short waves on blossoms Leopold Port 
heim and O Hied Influence of ultra short waves 
on salt solutions prev mush irradiutod with ultra¬ 
violet light. B Nussiiauh and Th Senekovicj 
Callus formation m herbaceous plants Ernst 
Uhwalla and Johannes .Iaumann Tho magneto- 
elantic method for the direct measurement of forces 
in the iron in ferro-concrete structures Elihe 
Hofmann, Wilhflm KPhnei.t and Julius Pia 
Evergreon oaks in the alluvium of Lower Austria 
Eugen Outh Tho mutual action between rapid 
electrons and atomic nuclei Erich Hajek Potent- 
lometrio examination of hydroxide precipitation 
Anton Hkrabal and Hkllmut Schreiner Velocity 
of reduction of chloric and bromic acids The volocity 
with which chlorates and bromates are redui cd by 
chlorides, bromides and iodides m acid solution is 
proportional to the concentrations of the oxy-salt 
and halides and to the Rquare of tho acidity With 
tho bromate-broimde reaction, the velocity is pro¬ 
portional to tho square of the concentration of the 
bromide, if Bus is lngli 


Forthcoming Events 

[Meetings mailed i mth an asterisk me open to the public ] 

Sunday, January 27 

Hrttisk Museum (Natural His-ronv ), at 3 and 4 30 — 
M A Phillips “Gem Stones” * 

Monday, January 28 

British Mi,stum (Natural History), nt 11 30— V C 
Fraser “Stranded Whalen on tho British Coast” * 

Vhtoiua Institute, at 4 30 Dr K B Aikman “Race 
Mixture with some Roferorue to Bible History" 

University or Lffus, at 5 15—Prof W J Tulloeh 
“The Virus Agents considered ns a Problem of Gonnrnl 
Biology” * 

Royal Gfooraphual Society, nt 5 30—Miss E J 
Lmdgrcn “Winter nnd Hummel Travol in tho North 
Manchurian W'oods” (Film) 

Royal Soiuty of Arts, at 8 Di Harrictto Chick 
“Diet nnd Climate” (Cantoi Lectures Suc< coding 
loetuio on February 4) 

Univershv of Glashow, nt 8 30 -Sir Robert Greig 
“Nntional Progress in Agriculture” * 

Tuesday, January 29 

Rov al Socletv of Ahts, nt 4 30 - H. V Sampson 
“Tho Royal Botaini Gardens, Kiw, and Empire 
Agriculture” 

Thursday, January 31 

Bedford UonroE FOR Woau’V, at 5 15—Dr f K 
Fotheimghnm “Ways of Measuring Time—Ancient 
Cloi ks" * 

Friday, February 1 

Wpstfielo Coileoe. London at 5 15—Sir Arllnu 
Eddmgton “Cosmic Clouds nnd Nebular” * 

Royal Institution, at 9—Prof V Simon “Tho 
Approm h to the Absolute Zeio of Toinporature”. 


Official Publications Received 

Orfat jimtain AND Ireland 

County Borough of Sou 

41 mley Observatory Bant......._ _ ____ 

for tlio Year 10J3 , with an Appendix By Josepli Baxcndell Pp 31 
(Southport ) 

Ministry of Agrh ultnre nnd Fisheries Collected leaflets, No 3 
Dim ases ot Potato* a Pp Ivh 74 +9 pistes (London H M Stationery 
Ofllre) Is (W net 

Board of Education Selenee Museum Rubber Exhibition (Novi in 
ber 1934-April 181ft) A Brltf Aetonnt or the History or Rubber from 
Its Source to the Finished Prodnet and a Descriptive Oatalngui) of til. 
Exhibits 1 ompiled bv the Rubber Onmi rs’ Association Pp44 + 4 
plates (London H M Stationery Offlu ) Orf net 

Othbr Countries 

Commonwealth of Australia Council tor Scientific and Industrial 
Research Bulletin No S3 Natural Pastures , their Response to 
Superphosphate By l)r J Grifllths Davies, A K Scott and K M 
Fraser Pp 7« Pamphlet No 49 Some Important Poison Plants of 
North Australia Compiled by the Poison Plants Committee Pp 44 
(Melbourne Government Printer) 

Smithsonian Institution Freer Ualli r> id Art Oriental Studies, 
No 2 A Descriptive and Illustrated Catalogue of Miniature Paintings 
it the Jaina Kalpasfltra, as executed In the F—— ■~ J, ~ 

Jtjle By Prof W Norman B . ” 

45 plates (Washington, 1) C 


Department of Agriculture, Trinidad and Tobago Vol 1. Part 0 
Flora of Trinidad and Tobago—Myrtalcs (Pars) By R 0 WUUams, 
Pp 333 410 (Trinidad Government Printer) 3* 
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Scientific Aspects of Housing Problems 

T HE fundamental scientific problems of the 
building industry which underlie the housing 
question were touched upon by Dr Stradhng in 
a lecture on “Physics 111 the Building Industry” 
at the end of 1933, and again by Sir Harry 
McGowan in the Mossel Memorial Lecture to the 
Society of Chemical Industry at Cardiff They 
have also been indicated by Prof Julian Huxloy 
in his “Suentifie Research and Social Problems” 
and in much greater detail, so far as the United 
States of America are concerned, by Mr A F 
Bomm in “The Economics of Shelter”, the second 
of three volumes in a series “The Evolving House” 
Nothing corresponding with the latter study 
has hitherto appeared in Great Britain, but a 
report entitled “Housing England”, which has 
now been produced by the Industries Group of 
Political and Economic Planning (PEP), 16 
Queen Anne’s Gate, 8 W 1, ably fills this gap and 
is an important contribution to the discussion of 
the housing question which deserves close con¬ 
sideration by the scientific worker If studied 
in conjunction with the housing statistics of the 
Census of 1931 just available, it will help to orcate 
a more scientific, more critical and more con¬ 
structive attitude towards the problems of housmg 
and of the building industry 

Although a comparatively small section of the 
report is devoted to actual research problems, this 
attitude suppbes its outstanding characteristic It 
recognises from the start that any sound solution 
of the housmg problem must provide for recon¬ 
struction of the building and building materials 
industry, overhaul of building regulations and the 
setting up of national standards The disoussion 
accordingly ranges over wide fields of industrial 
and technical as well as of economic and social 
questions 

The core of tho present housmg problem in 
Great Britain is that of supplying suitable accom¬ 
modation at rents within the means of the lower- 
paid workers of the community The final report 
of the National Housmg Committee stated that 
this represented the provision during the next 
ten years of at least a further million houses to 
let at rents of not more than 10s per week Tho 
present report reaches essentially the same con¬ 
clusion, estimating that a minimum of 200,000 
new houses a year is required for the next seven 
years, of whioh half must be available at runts 
averaging 10s. per week 
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Leaving on one sido the discussion of the political 
and financial aspects of this question, which the 
report suggests might bo dealt with by means of 
a national housing company and a national build¬ 
ing company, attention is directed to the un¬ 
justifiable variations in building costs throughout 
the country of tho more or less standard threo- 
bedroom non-parlour house Technical and 
economic research on a comprehensive scale is 
essential for the attack on building costs While 
such a research programme is properly the function 
of tho building industry as a whole, the industry 
has not yet developed a collective organisation 
capable of undertaking the work Accordingly 
the report regards it as essential that the 
Government should initiate a centralised housing 
research organisation to co-ordmate existing efforts 
so far as possible through existing organisations 

Thrn is one of the most important recommenda¬ 
tions of tho report, and the section entitled “Re¬ 
search and Statistics” on which it is based, will 
be read with close interest by all scientific workers. 
At present even market research in the building 
industry is remarkably casual and incomplete, and 
largely m tho hands of advertising agents Vital 
information on proprietary and non-propnotary 
materials is unobtainable or obtained with diffi¬ 
culty owing to tho law of libel Lack of know¬ 
ledge about budding regulations, which vary from 
district to district, hampers the operations of build¬ 
ing concerns outside their own immediate area 
The possibilities of economies dependent upon 
improved management technique, such as tho 
Taylor or the Bedaux systems, and the whole field 
of industrial psychology, have scarcely been con¬ 
sidered or explored by tho building industry. 
Much of tho existing scientific work is not applied 
so quickly as it should lie because its results either 
do not receive adequate pubbcity or are published 
m unsuitable form 

At the present time, there appears to be almost 
unlimited scope for the improvement of the 
facilities for the exchange and co-ordination of 
information on building progress, building 
technique, trade names and catalogues, oo-opera- 
tion between bbranes and the liko Suoh work 
inevitably tends, moreover, to overoome one of 
the difficulties m the way of introducing new 
methods and tho obstacles which the lack of 
soientifio personnel presents to the practical 
application of research One of the functions 
of such a central authority might well be 
the oo-ordination of information on training 


facilities, the type of instruction required, open¬ 
ings, etc 

This economic and statistical research is inti¬ 
mately related with tho technical research work 
discussed in the same section of tho report The 
scarcity of men with a scientific training on the 
contracting sido of the industry is In extra¬ 
ordinary oontrast with the executive branches of 
engineering or oven cotton, and presents a very 
sonous obstacle to progress Tho expenditure on 
research by the industry itself is noticeably smaller 
in proportion to Government expenditure than in 
other trades, but tho wide scope of the industry 
is one of tho reasons why scientific research has 
made so little headway In addition, research of 
fundamental importance to tho industry is being 
carried out by other industries, though rather 
from the point of view of the manufacturer than 
from that of the consumer Special stress is laid 
upon the necessity for adequate research from the 
latter point of view, on the neod for full-scale 
experiments and on the importance of adequate 
financial support for the Building Research Station 

Tho most important criticisms advanoed of 
existing research organisations are tho lack of direct 
oo-operation in direction, and their inability in a 
non-scientifically minded industry to get the 
results of their work accepted by the industry 
The danger of research financed by or oamed out 
mainly for proprietary material interests is also 
stressed, as is the need for an authority which would 
facilitate experiment with new systems of con¬ 
struction 

One of the chief obstacles to suoh experiment 
lies in the chaotic legislative position affecting 
building and the building industry, particularly 
tho restrictive and antiquated regulations whioh,' 
m effect, limit the rate of introduction of new 
materials and new methods Despite the attention 
directed to this important factor by tho first 
report of the Gounod for Research on Housing 
Construction (“Slum Clearanoo and Rehousing”, 
P. S King and Son, Ltd., Great Smith Street, 
S W 1; 1934), whioh assorted that the diversity 
and obsolescence of building regulations is a 
principal obstacle to progress and recommended the 
amendment and more enlightened administration 
of the system, as well as a more flexible system of 
by-laws, insufficient attention has yet been givon 
to this factor 

Examples quoted in the report of obstacles to the 
introduction of improved lead piping, fire-proofing 
practice and the like indicate the absurdity of the 
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present position Here, as elsewhere, there is 
to be found a plethora of evidence that the state¬ 
ment quoted by Mr Be mis from a leading American 
engineering publication is oqually valid in Great 
Britain “The average house to-day is a shoddy 
affair, of high first cost, and soon reduced to a 
condition requiring constant maintenance , it is 
built as it was a great many years ago, by hand 
methods, with every piece out in the field by men 
whose horizon is limited to the locality in which 
they live, whose training makes them impervious 
to the adaptation of new methods, whoso financial 
capacity does not permit of modern research or 
study and who themselves are the victims 
of profiteering material dealers ” 


If the report produced by Political and Eoonomio 
Planning reveals very clearly the immense diffi¬ 
culties ui the way of a really soientifio housing 
policy, and in placmg building and the building 
industry on a satisfactory scientific basis, it is 
far from being a depressing document Its lucid 
ami constructive criticism and pertinent recom¬ 
mendations do not merely point the way forward 
and assist in the clarification of public opinion on 
this important matter They also reveal the wide 
field which here confronts the scientific worker, 
both as such and as a citizen, to secure that public 
policy and action are determined by definitely 
ascertained facts and not by archaic tradition or 
prejudice 


Early East Africans 

The Stone Age Races of Kenya By Dr L S B. 
Leakey With Appendices by T W. P Lawrence, 
Sir Grafton Elhot-Smith, Sir V Colyer, L S B 
Leakey Pp xu + 150 + 82 plates (London. 
Oxford University Press, 1936 ) 38a not 

FIR LEAKEY led his first archaeological 
expedition to East Africa ill 1920, his 
second m 1928, and his third in 1931 In this 
imposing memoir, he gives an account of tho 
human remains found on all three expeditions 
Rich as were the discoveries made in tho first and 
second expeditions, thoy were thrown completely 
in the shade by the outstanding importance of 
those made during the third expedition. 

Dr Leakey’s third expedition began by a visit 
to the site of the discovery of Oldoway man in 
Tanganyika Territory In tho Oldoway district 
the examination of the grave site was a minor 
matter, for it was in this area that Dr. Leakey 
discovered a sequence of deposits bearing evidence 
of the presence of man in East Africa from the 
earliest Pleistocene times onwards, and by early 
Pleistocene Dr. Leakey means what most geologists 
call late Pliocene He speaks of the ‘culture’ 
represented by the implements in the oldest 
deposit as Oldowan—a crude and very early form 
of hand-axe. Overlying deposits reveal this early 
type of stone axe in the prooess of being trans¬ 
formed into the true Chellean and later into the 
Aohoulean form of coup-de-potng 
In Tanganyika, Dr. Leakey found nothing of 
the men responsible for the early hand-axe in¬ 
dustry, but early in 1932 he moved his expedition 
to that part of Kenya Colony which extends to 
Kavirondo Bay, on the eastern shore of Lake 


Victoria, and had his search crowned with sucoess 
almost immediately Tho land into whioh he came 
was mado up, just as at Oldoway, of deposits laid 
down in the Early and Middle Pleistocene periods ; 
only the fauna at Kanam—the sito of tho most 
important discovery—was rathor of an earlier date 
than tho oldest at Oldoway There were tho samo 
crude stone implements in tho basal deposits at 
Kanam as at Oldoway 

Very soon after its arrival on the eastern shore 
of Lake Victoria, tho expedition had the fortune 
to find at Kanam a fossil fragment near tho base 
of tho Pleistoceno deposits This fragment repre¬ 
sents the front part of the lower jaw of one of the 
earliest human beings known to us Never, 
perhaps, was a more puzzling piece plaoed in tho 
hands of a student of fossil man. That it is human 
and that it is very ancient there can be no doubt 
But by a very strange coincidence, tho chin of 
this representative of early humanity was the seat 
of a bony tumour of an exceedingly rare kind. 
The tumour, which grew from tho deep aspoot of 
the lower jaw, just behind the chin, has spread 
over and obscured tho normal foatures of this 
region Enough remains, however, to make quite 
certain that in dimensions and m its foatures, the 
ohm region of this early being was shapod as in 
primitive types of living humanity—suoh as the 
aborigines of Australia Dr Leakey describes the 
Kanam man as having “a very pronounoed mental 
prominenoe”. Far from being “very pronounoed” 
the Kanam “mental prominence” or chin represents 
a low or early stage of chin development. 

Dr Leakey does not hesitate to infer that the 
rest of the Kanam man will prove to be in keeping 
with the fragment of his jaw, and regards him as 
the anoestor of modem races of mankind —Homo 
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sapiens This may prove to be the ease, but it 
may not The fragment of lower jaw, which is 
of the same age as Pithecanthropus, and which 
Dr. Dubois attributes to Pithecanthropus, has a 
human chin region , if Dr Dubois had merely 
found this fragment, ho would have presumed that 
Pithecanthropus was an early representative of 
Harms sapiens , as indeed it may prove to be 
The lower jaw of some of the Poking fossil men 
(Sinanthropus) show an incipient development of 
the human chin If Sir Arthur Smith Woodward 
had been given only the chin region of Piltdown 
man, he would certainly have inferred that a 
Pleistocene anthropoid ape had been discovered 
in England Kanam man, when Dr Loakey 
discovers him, may be quite unlike his anticipation, 
for we can place no great rebanee on the chin 
as a clue to the structure of the rest of the body 
Dr Leakey does not consider the Kanam frag¬ 
ment in connexion with the most important of all 
fossil Africans known to us, namely, Rhodesian 
man The size and shape of the Kanam premolar 
teeth, the flatness of their worn surface and the 
massiveness of the chin region (Dr Leakey 
estimates that the height of the symphyseal 
region was 42 mm ) indicate just such a lower 
jaw as might be postulated for Rhodesian man 
It is said that Dr Dubois wont to Java in 1888 
to find tho ‘missing link’, ho found Pithecan¬ 
thropus Dr. Loakey, m March 1932, went to tho 
Kavironda country to find the fossil ancestor of 
modern man He not only discovered the fossil 
fragment of Kanam man but also at a neighbour¬ 
ing site—Kanj era—found fossil fragments of four 
other skulls The Kanjcra people, however, are 
later than the Kanam man They fall at that 
phase of tho Mid-Pleistocene when hand-axes had 
reached their full Chollean development Two of 
the Kanjora skulls have been reconstructed by 
Dr Leakey They represent big-headed and big- 
brained people Their heads were long and narrow 
Dr Leakey claims that the Kanjera people are 
by far the earliest representative of true modern 
man that has been discovered so far That is 
so, but there are certain very important characters 
of these fossil skulls which Dr Loakey passes over 
■without mention and yet which, in the opinion of 
the reviewer, are of the utmost importance for 
racial recognition Those points are the flatness 
of the glabellar and interorbital regions at the root 
of tho nose, and tho form of the extomal angular 
processes of the forehead These are features of the 
Kanjera skulls and are characters of tho Negro race 
So, too, are their ‘infantile’ traits, on which Dr 
Leakey rightly lays emphasis. More than m any 
race, the Negro tends to retain foetal and infantilo 
stages in development and growth, as we see in 
the tendency of this raoe to throw dwarf forms— 


such as the Bushman and Congo pygmies. Far 
from being marked by “generalised characters” as 
Dr Leakey assumes, the Kanjera people are 
already endowed with features which definitely 
assign them to tho African or Nogro stock Indoed, 
Dr Leakey’s discovery is one of the utmost 
importance to anthropologists, for it reveals for 
the first time the differentiation of a modem race 
of humanity in Mid-Pleistocene times The great 
enigma, the origin of the modem races of mankind, 
is brought a big step towards solution We are 
to find that “parallel or independent evolution” 
is to play a large part in the differentiation of the 
modem races of mankind 

Tho other races discovered by Dr Leakey, 
representing the inhabitants of East Afnoa in Late 
Pleistocene and in the Early Post-Pleistocene 
times, need not detain us long A large part of 
tho present work is devoted to them One is 
impressed by tho prevalence in all these periods 
by a tall, long-headod, big-brained, heavy-faced 
type of man It is a typo which can still be 
recognised amongst the native peoples of East 
Africa and in the upper watershed of the Nile 
It is a Hamitio or Negroid typo, oertainly not a '“ 
pure Negro form Measurements of their bones 
and drawings of their skulls are given to an extent 
which will satisfy the most exacting of readers. 

Beyond a doubt tho disoovenes which Dr 
Leakey has made, and to which the book under 
roviow is devoted, tako a place among the major 
events in the calendar of all anthropologists No 
one can now discuss the rise of humanity and the 
evolution of early ‘cultures’ without taking Dr 
Loakoy’s discoveries m East Africa into con¬ 
sideration Nor has the work of anyone been given 
a finer Betting than tho Oxford University Press 
has given to “The Stone Age Races of Kenya” 
That makes it all tho more regrettable that many 
of the plates show crude draughtsmanship and 
much of the text evidence of hurried composition. 

Arthur Keith 

The R.S.P.C.A. 

A Century of Work for Animals the. History of 
the RSPCA, 1824-1934 By Edward G. 
Fairholme and Wellesley Pain. Second edition 
Pp xx+ 308 + 8 plates (London 1 John 
Murray, 1934.) 2s. M 
HE century’s work of the Royal Sooiety for 
the Prevention of Cruelty to Animals was 
published in 1924, and now a second edition 
carries that history on through the succeeding ■ 
decade. Both this and the analogous Sooiety in 
respect to children have done notable work in 
directing the attention of the public to cruelty in 
whatever form they found it. They have used the 
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law oourts, the decisions of which attract the 
public and are educative in themselves The times 
too have been favourable, for education became 
compulsory m tho latter half of last century and 
has been increasingly conducted by men of broad 
outlook and knowledge With the spread of 
scientific knowledge, it is difficult to oonoeivo of 
avoidable cruelty now being countenanced by 
educated mon, since all such would naturally be 
imbued with the ideas of evolution and with the 
close relationship, even ancestral, that this implies 
between man and beast 

Tho successive ‘ages’ of amphibians, roptdes and 
mammals were established, with the implied re¬ 
placement of older forms by descendants better 
adapted to cope with the difficulties of life Often 
tho establishment of a new ago was a cruel process, 
for Nature’s unalterable laws are often cruel This, 
however, is no longer the ago of mammals but 
the age of man, and this age has not been estab¬ 
lished without oruolty not only to mammals but 
also to less intelligent races of man Now man is 
becoming highly mechanised With civilisation 
,his whole life is artificial However, with this 
there would seem to lie a development of a humane 
instinct for Nature, seen praotioally m the growth 
of Nature reserves and national parks Unfortu¬ 
nately, scarcely one of these oan be loft to itself, 
since a few animals and plants in oach soon 
dominate to the exclusion of weaker types Man 
has to rule, but fortunately the instincts for 
civilisation and kindness seom firmly coupled 

From the history before us we gain the im¬ 
pression that the Society’s activity has been 
largely direoted to securing penalties for in¬ 
humanity and inventing more humane methods 
of necessary slaughter, together with such propa¬ 
ganda as was desirable to secure these and to 
make detestable the neodless destruction of wild 
creatures To-day, any case of inhumanity excites 
detestation, and such cases can be increasingly 
left to the community In tho present story 
no chapter deals with future work , yet the 
Society must be aware that it cannot rest on its 
laurels and still flourish Is not there a wide field 
before it in enoouraging the study both of the 
feeding and of the diseases of domestio animals, 
thereby ultimately alleviating their lives 2 Is not 
the development of veterinary soienoe to a position 
akin to that of medioine increasingly to be desired 1 
How far can Government-managed laboratories be 
expected to concentrate on our pots 1 Assuredly 
the funds would be forthcoming if the Society 
1 would establish its own researoh institute m the 
interests of such ‘low prioed’ beasts. 

Furthermore, while for forty years we have 
ooased to mutilate our dogs for the show bench, 
are any of our methods for the minor beasts 


oauamg them pain ? What are our aims when we 
brood these in captivity ? Are wo breeding for 
stamina and health and intelligence, three factors 
which apparently mean happiness to their 
possessors ? Or is our aim merely to secure the 
money of lovers of the bizarre, forgetting that 
monstrous developments in any form are frequently 
accompanied by loss of stamina and brain ? Not 
to consider the nature of any pet is cruel and 
inhumane, and surely a pet must not be regarded 
as tho inane doll of its ownor. 

The Society’s position as to viviseotion is that it 
“deprecates all oxpenments on animals which 
cause pain” Tlus is exactly tho position of 
scientific men of all shades of thought, but they 
recognise that their first duty is to alleviate the 
sufferings of their children, ovon if they require 
very occasionally to learn how to do so at the 
expense of animals In other words, they follow 
the law of Nature which to-day has assigned pride 
of plaoo to man To judge by its precis of evidence 
before the Royal Commission of 1907, the Society 
was scarcely fair It did not distinguish between 
painless inoculations and experimental operations, 
or betwoen those of Governmental and private, 
usually university or hospital, laboratories With¬ 
out any new Act of Parliament, so far as we can 
judge, every change asked for by the Society or 
the Commission has boon effected administratively. 
There is an unbnbablo inspectorate of the highest 
class, the most rigid control and a universal 
employment of amesthetics No operations are 
possible except for definite and approved ends ; 
and to orown all, there is the universal opinion 
of the scientific world deprecating cruelty and any 
attempt to evade the Act Indeed, the British 
faculty for compromise would appear to have 
reconciled desirable sentiment with praotioal 
necessities, and the Society would do well to 
recognise this 

Bessel Functions for Engineers 
Bessel Functions for Engineers By Dr N. W 
McLachlan (Oxford Engineering Science Senes ) 
Pp xu+ 192 (Oxford Clarendon Press; 
London Oxford University Press, 1934 ) 16s 
net 

HE value of Dr McLachlan’s book to engineer 
users of Bossel functions will depend on the 
kind of engineer who refers to it. Probably the 
electrical or aooustical engineer will l>e well pleased 
and all other kinds relatively disappointed The 
preface makes the contents quite clear, but had 
the book been called “Bessel Functions for Wireless 
Engineers” a more oorreot impression of its con¬ 
tents would have been given. 

A general indication of the problems selected 
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for consideration by the author will show the scope 
of the book , ho deals with loud-speaker horns, 
electrical transmission lines, alternating current 
density and skm effect in wires, electric furnaces 
of eddy current typo, etc Another group of 
subjects covers tho vibration of stretched mem¬ 
branes, the lateral vibrations of a conical bar and 
the ‘virtual mass’ added to a body when accelerat¬ 
ing through a fluid On these subjects the Ixiok is 
adequately self-contained 

The general pattern of the chapters ib a beginning 
of theory and an ending of examples Tho latter 
are vory numerous—some six hundred m all The 
author’s statement that the book has been used 
with success for a course of lectures to practising 
engineers can readily bo accepted as true, but the 
question still remains as to what tho author meant 
by the expression “for engineers” Probably Dr 
McLachlan had in mind the textbook by G N 
Watson as one suitable for mathematicians rather 
than ongmeors since a considerable analytical skill 
is required to extract working formula from that 
treatise On the other hand, there is tho book by 
Gray, Mathews and MacRobert, and we should 
hesitate to dosenbe that as unsuitable for engineers, 
in fact, almost tho whole of the theoretical part of 
Dr McLachlan’s book is to lie found in the same 
form in MaoRobort’s, but m the latter there is 


additional matter with engineering applications. 
Such extra matter covors tho addition theorems 
and the contour integrals whioh Dr McLachlan 
deliberately loaves out Such integrals are not 
obtrusive in MaoRobert’s work and tho general 
arrangement of tho theoretical part in that work 
may b© preferred to that of tho new volume It 
may be that familiarity with the older work has 
produced a bias m its favour 

It is pleasing to find the author stressing his 
belief that “it is rather hazardous to solve practical 
problems with a book in one hand and a pen in 
tho other without a proper knowledge of the 
processes involved” , and within its admitted 
limitations the whole book satisfies the criterion 
laid down by giving adequate disoussion of the 
theory behind the applications 

Tho book ends with certain tables of Bessel 
functions comparable in value to tho tables m 
Jahnke and Emdo and much loss aocurate than 
those of Watson and MacRobert Perhaps a text¬ 
book on Bessel functions is no longer a suitable 
place for it, but a comprehensive collection—not 
limited to four significant figures—would be wel¬ 
comed by some engineers Tack of even a 
moderately oompleto set of tables seems to detract 
appreciably from the practical value of Dr. 
McLachlan’s book L B 


Short Notices 


Neuroanatomy . a Guide for the Study of the Form 
and Internal Structure of the Brain and Spinal 
Cord. By Prof J. H Globus Sixth edition, 
revised and onlarged Pp xv+240 (63 plates) 
(London • Bailli^re, Tindall and Cox, 1934 ) 16# 
Textbooks of neuroanatomy are rather apt to 
become redundant. “Nouroanatomy” by Prof. J H 
Globus was first published in 1916, and we now have 
the sixth edition This edition has a method of 
dissection, and wo can rest assured that any student 
who follows these dissections carefully and discusses 
the questions asked at the end of each ‘assignment’ 
will have a knowledge of the anatomy of tho nervous 
system winch will be enduring and at the same tune 
oxliaustive 

The book is divided into two parts, tho first dealing 
with tho description of tho various parts of the brain 
together with the directions for dissection, etc The 
second part consists of the plates, fifty-three in 
number . those can be detached and after completion 
by the student replaced in the book by adhesive 
paper. There aro thirty-six figures m part one, all 
of wluoli are original The descriptions are extremely 
lucid and well done, and we congratulate tho author 
on making what is really a very dry and difficult 
subject to most students into a fascinating and most 
interesting study. 

There is an excellent index 


Nervous Breakdown : its Cause and Cure. By Dr. 

W B Wolfe Pp. xv+ 260 (London: George 

Routlodgo and Sons, Ltd , 1934 ) 7s. 6 d. net. 

The question of the nervous breakdown is always 
with us, and few people realiso the amount of time 
and money lost to the nation each year by people 
who havo personal problems to solve and diffi¬ 
culties to meet that aro too much for them How 
many people lose heart in the struggle m un¬ 
happy homes with individuals they have learnt to 
hate and end it all ui the river or what is nowadays 
much more comfortable—the gas stove. It is so 
easy, such a relief from torment Fifteon people 
commit suicide in England every day. How many 
try but do not succeed' and how many consider 
it, and say they have not tho pluok to do it ? To 
all these struggling individuals this book is addressed, 
and there is no doubt that it will be a great help, 
but how many are likely to road it ? Few, we 
fear. 

The author has shown himself a deep student of 
human nature and its weaknesses How many of 
us are striving to save our ‘face’! In his “plain words., 
to parents” there is much worldly wisdom. To learn 
a funny story and tell it until you make someone 
laugh is good advice, but does not mean carrying 
Punch under your arm every day as one man used 
to do until he became an unsufferable boro I 
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(1) The Selection of Colour Workers . being a Research 
into the Practical Methods of measuring the ability 
to discriminate Fine Shades of Colour Bogun by 
A. M Hudson Davies and A. Stephenson Com¬ 
pleted and described by W. O’D Pierce Edited 
and with a Proface and a Chapter by Charles S 
Myers. Pp xi + 134 5s net 

(2) The Case for Vocational Guidance : Three Lectures 
given under the Heath Clark Bequest to the National 
Institute of Industrial Psychology By Angus 
Macrae Pp vu-)92 3s Od net 

(London Sir Isaac Pitman and Sons, Ltd , 
1934 ) 

Both these books well exemplify the pioneer research 
work which is being carried out under the auspices 
of tho National Institute of Industrial Psychology. 

(1) The first arose out of a request by a firm of 
colour printers for a test which would onable them 
to make selections from thoir ernployoos for the more 
responsible positions in tho firm From tins beginning 
there followed a prolonged psychological inquiry, 
resulting in the practical tost of colour discrimination 
here des< nbod by members of tho staff of tho Institute 
Tho test has already been proved to have high value 
in the selection of competent colour workers 

(2) The second book is goneral in character, and 
relates to tho groat problem of vocational guidance 
for boys and girls leaving school As the author 
sadly remarks, many young people in these days are 
less concerned with the difficulty of choosing suitable 
work than with the difficulty of finding work at all 
Even so, there are many oven now who have some 
< hoico in tho matter, and this short book by Mr 
Macrae puts tho case for systematic guidance in 
making that choice wisely Ho does not enter upon 
tho details of the teclunque of the methods employed 
by the vocational psychologist He points tho way, 
and supplies bibliogruphioal information for those 
readers who wish to pursue the subjeot further. In 
so doing he has performed a useful service. 

AnleUung zu optischen Untersuchungen mit dem 
Polansationsmikroskop. Von F Kinne und M 
Berek Pp vm + 279. (Leipzig: Max J&necke, 
1934 ) 11 00 gold marks 

This book appears aftor the death, on March 12, 
1933, of one of the authors. Prof F Rinne The 
task of completing the work and seeing the manu¬ 
script through the press fell to the lot of Prof Berek 
of Wetzlar, who was taking part in the revision of 
an earlier book, “Einfuhrung in die knstallograph- 
isohes Formenlohre”, by Prof Rinne, with the idea 
of strengthening the optical treatment of tho subject. 

The name of Prof Berek will, of oourse, be a 
guarantee that the optical aspect of the subject is 
well and adequately discussed, and although doubt¬ 
less some initial study of physical optics would bo 
necessary for a beginner before taking up the volume 
(the introductory sections are brief in character), tho 
book appears to be a very useful and systematic 
review of the application of miorosoopy to the 
qualitative and quantitative investigation and Identi¬ 
fication of crystalline substances. 


Some of the later sections, on luminescence and 
on the application of tho mieropliotometer for tho 
measurement of absorption, may be mentioned os 
bringing the matter well up to date, and Prof. 
Borok’s association with the firm of Leitz will 
naturally indicate good descriptions of modern 
resources m apparatus Tho book is profusely 
illustrated with diagrams and photographs 

L C M 

Venereal Disease its Prevention, Symptoms and 
Treatment By Hugh Wansey Bayly Fifth 
edition Pp xv 4-260+ 3 plates (London 
Chapman and Hall, Ltd , 1934 ) 10s. 0d. net 

Thh first edition of Dr Bayly’s “Venereal Disease” 
appeared in 1919 This is the fifth edition, and it is 
an improvement on tho other editions The author 
very wisely, we think, points out that a number of 
competent judges consider that there is a definite 
increase in the prevalence of nourosyphilia, and not 
a reduction, as so many hojiod thore would be 
Probably tho wish was father to tho thought It is 
probable that the idoal treatment for general paralysis 
is tryparsamide followed by malaria or some other 
pyrexial treatment and then tryparsamide again 
The last word on the various fever and arsenical 
treatments of general paralyse has by no means been 
said, and in twenty years’ time we may find all these 
present treatments scrapped From tho descriptions 
givon, it is rather difficult to soo how a differential 
diagnosis betwoon cerebral syphilis and general 
paralysis can be mado 

The book is extremely well laid out and the lllus 
trations and directions for treatment are very good 
The book is also not too long and diffuse, and is one 
that wo rocommond 

Handbuch der Speklroscopie. Von Prof H. Kuyaer 
und Prof H Konen Band 7. Dntte und lefzte 
Lieferung Pp 761-1473 f xiv. (Leipzig S. 
Hurzel, 1934 ) 80 gold marks 
Thb oolossal tusk of bringing Kayeer’s standard 
“Handbuch der Spoktrosoopio” up to dato, which 
has been undertaken with tho assistance of Prof. 
Konen and other collaborators, is eamod forward 
another stage by tho appearance of this, the third 
and concluding part of vol 7 The publication con¬ 
tains data, complete to July 10, 1933, for the fourteen 
elemonts (as usual, in alphabetical ordor of chemioal 
symbols) from II to Nb, and the foot that, on the 
average, fifty pages are required for each element 
indicates to some extent the imperative need of the 
practising speotroeoopist for such a collection ab this 
With this part are included also an index and an 
introductory note to the seventh volume. 

The general plan and characteristics of the work 
are so well known that comment is unnecessary : it 
is sufficient to say that m overy respect this issue 
appears to conform with previous ones The pub¬ 
lishers announce that vol. 7, containing 1473 pages 
and dealing with the elements from argon to niobium, 
can now be obtained oompleto at a cost of 132 20 
gold marks (bound, 141 gold marks). 
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Ecology and Rubber-Growing 


B ROADLY speaking, there are two ways of 
‘growing’ plants useful to man The first 
and most obvious is to treat the plant as an 
agricultural crop, that is, to clear the ground of 
existing vegetation, prepare it by digging, plough¬ 
ing, or other treatment, and then to sow or plant 
the crop, which is kept ‘clean weeded’ The second 
is employed where large tracts of natural vegeta¬ 
tion are useful as a whole, or contain useful species, 
as with pasture grasslands or forest Here the 
primary attention required is to see that the 
regime of exploitation, by the grazing of stook or 
by felling, is not such as to impoverish the vegeta¬ 
tion as a whole, or to favour useless at the expense 
of useful sjiecies Besides regulating the regime, 
active interference to these ends is sometimes 
required 

There are, of course, many crops which are 
managed by some intermediate method Thus the 
primary crop may be sown or planted in the first 
instance, but other plants may bo introduced or 
allowed to come naturally into the spaces between 
the crop plants because they are useful m assisting 
tho growth of the main crop plant or in protecting 
the soil surfaoe A well-known example is the 
planting of ‘nurse’ trees or shnibs, which are 
eventually removed, between the seedlings or 
saplings of a young plantation In all such cases 
we begin to approach the conditions of natural 
vegetation, in which more than one species grow 
in association and the different species present act 
and react on one another, either favourably, or 
unfavourably by direct competition for light, food 
or water The study of such interactions under the 
given conditions of habitat is tho most important 
part of what is called plant ecology 
The history of the great rubber-growing industry 
of the eastern tropics provides an interesting 
example of a change from the first towards the 
second of the two methods of treatment When 
the first seedlings of Uevea brasiliensis were 
planted commercially in Malaya towards the end 
of last century, and for several years afterwards, 
when extremely remunerative results were being 
obtained, the universal practice, or at any rate 
the universal ideal, was to keep the plantation 
‘clean-weeded’, and with the cheap labour obtain¬ 
able this was quite possible on the more successful 
estates But after a time it became increasingly 
clear that the practice was not everywhere desir¬ 
able Especially on sloping ground, the bare soil 
was exposed to erosion by tho torrential rains and 
great damage was done the soil also deteriorated 
by the direct action of sun and rain it often 
became compact and hard, a result to whioli the 


constant trampling of the coolies contributed , and 
tho absence of humus led to its impoverishment 
in essential mineral food stuffs Consequently 
the trees began to suffer and their supply of latex 
to fall off ‘Clean weeding’ began to lose its 
prestige , and this process was notably aided 
because, when the slump followed the boom, it 
was no longer so easy to find the necessary labour 
‘Ground cover’ began to be planted, at first 
leguminous plants, which, besides protecting the 
soil, were expected to increase its combined 
nitrogen The legumes, however, were not very 
successful, largely because their growth under tho 
rubber trees was unsatisfactory. 

Then it occurred to someone to try the effect of 
allowing the natural ‘weeds’ of the forest to enter 
and colonise the plantations, which, of course, 
they had always been trying to do The results 
were m many cases beneficial, and the practice 
became generally adopted Now, in certain circles, 
the pendulum has swung to the other extreme, and 
it is oven suggested that a rubber plantation should 
be treated like a self-regenerating natural forest, 
with its complex ‘stories’ of vegetation, and the 
rubber trees allowed to provide their own suc¬ 
cessors by sowing their own seed spontaneously ! 
This extreme ‘forestry method' of rubber cultiva¬ 
tion is far from being generally supported It is 
not, for example, the policy of the Rubber Research 
Institute, though the necessity of ‘ground cover’ 
in most oases is recognised It is obviously true 
that much more experience is required before we 
can decide on the relative advantages ot such a 
method of renewing plantations as compared with 
the established planting and ‘budding’ 

In a pamphlet reoently published, Mr Haines* 
gives, on the whole, a very fair and interesting 
review of the situation He is in favour of what 
may be described as ‘controlled natural ground 
cover’ Wild plants are allowed to come m, but 
discriminatingly, and when they become too 
luxuriant they are to be ‘slashed’ or otherwise kept 
down Different species play different parts under 
different conditions, and it is impossible to lay 
down hard and fast rules that some of the natural 
colonists aro ‘good’ and others ‘bad’ All this is 
just what the ecologist would expect. 

One remark of the author (p 8) is very curious. 
“Practical planters are . advised to study 
competition as evidenced in the development in 
their fields, and to let Latin names and fine 
botanical distinctions take second place. Aoourate 


* Rubber Research Institute of Malaya Planting Manual H 
The Use# and Control of Natural Undergrowth on Rubber Ka 
By W B Maine* Pp HI+28+20 plate* (Kuala Lumpur • Bi 
Research Inatituto of Malaya. 1034.) 1 dollar. 
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naming of plants must always be helpful in 
assembling and disseminating information, but a 
very general classification on obvious features 
like the rate of growth, habit of growth, both 
above and below ground, texture of tissuos and 
similar faotors is quite adequate for the purpose in 
hand.” But how on earth is a “practical planter”, 
or anyone else, to “study competition” when he 
does not know the names of the competing species 1 
Also how will a “very general classification” of 
the kind doBonbed help him here ? It is obvious 
enough that it does not matter what language 
the names belong to—Latin, English or Malay— 
(though the scientific names have well-known 
advantages), provided the samo name is always 
used for the same speoies and for that species 
alone, but names in some language are quite 
indispensable The planter must learn the names 
of the important species on his estate (or give 
them names of his own) before he can advance 
a single step in studying competition or increasing 
his knowledge in any way of what is going on in 
Ins plantations, once he lets in the native plants 
Naturally, it is not necessary for him to acquire 
►an exhaustive knowledge of tho whole flora When 
he has loamod to distinguish the important species, 
thon he can most usefully pay attention to their 
characters and behaviour under different conditions 
This, of course, is nothing but ecology, and we 
very much regret to see that, though Mr Haines 
himself admits (p 1) that “many of tho problems 
which arise regarding natural covers are eco¬ 
logical”, Mr B J Eaton m his foreword sum¬ 
marises “the advantages of natural covers” solely 
m relation to thoir effeot on soil, and writes that 
“for a study of this aspect of the problem the 
employment of a Forester or of a Plant Ecologist, 
as has been suggested in some quarters, is not 
essential" Well, the rubber industry may survive 
without such appointments, but that the whole 


problem is essentially ecological there can be no 
shadow of doubt The soil problems as suoh, 
though an extremely important part of the whole, 
by no means exhaust the matter, as Mr Haines 
is olearly aware, witness his oonstant stress on 
competition 

The general recognition of the fundamental 
importance of the ecological approach wherever 
we have to deal with communities of organisms 
living together is gradually coming, though it is 
distressingly slow The ecologist is trained to 
consider the whole set of phenomena presented by 
suoh communities, and to discover whioh are of 
decisivo and whioh of subordinate importance 
Only when such knowledge has been acquired in 
any given case can the problem of rational treat¬ 
ment be successfully attacked There are now 
young ecologists available—as there were not ten 
years ago—who have had this training, and it 
remains for the competent authorities to see that 
their services are employed in tackling tho in¬ 
numerable problems that await rational solution 

Specialists who have had a narrower training 
and very naturally think that 'there’s nothing like 
leather’, very often fail to come to grips with the 
larger aspects of their problems beoause they 
envisage them solely from one side Ecologists 
can sometimes indicate the best solutions as soon 
as their survey of the field is completed, but very 
often experiment and specialised work are neces¬ 
sary after tho general survey is completed. This 
is the proper sphere of tho specialist, be he plant 
physiologist, mycologist, entomologist, pedologist 
or soil chemist Ecologists have now boon success¬ 
fully engaged m the solution of tho most various 
practical problems m New Zealand, in South 
Africa, in the United States, and elsewhere, but 
the fields ripe for their work are innumerable, and 
the proper management of the modem rubber 
plantation ib clearly one of them A. G T 


Economy of Transport Overseas 


M ERCANTILE vessels can be divided into 
three main classes—passenger ships, com¬ 
bined passenger and cargo ships and purely cargo 
ships. Of these it is the first class which receives 
the greatest attention m the public Press ; although 
the commerce of the world is carried on principally 
by tramps and freighters, these are seldom in the 
publio eye. Generally speaking, unlike the steam 
locomotive, which was first used for mineral 
.traffic before its potentialities for passenger traffic 
had been realised, the steam boat was regarded 
chiefly as a passenger carrying vessel. 

The idea that steam vessels might prove of use 
for freight carrying, however, was not altogether 


absent from the minds of the pioneers, and a 
century and a half ago the oft-forgotten but 
deserving American inventor John Fitch wrote, 
“Here is an estimate which I beg leave to make. 
It takes thirty men to take a boat of thirty tons 
burthen from New Orleans to the Illinois. Now, 
I say, if I could be enabled to complete the ex¬ 
periment, I would obligate myself to make a 
boat of sixty tons burthen whioh, with engines 
and all complete, would cost $2,000 As that 
could work double the time of the men at the oars, 
it could go half the time, and transport 120 tons 
in the same time that the other would thirty tons. 
At the rate now oharged this would pay for 
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itself and clear $10,000 whilst one boat could 
make one trip—and larger boats could be made 
to greater advantage” 

Fitch was a man of wide vision who did not 
live to see his dreams come true He has, however, 
as great a claim as anyone to be regarded as the 
father of the steam passenger boat and the steam 
cargo boat. But while conceding this, it is true 
that both in the United States and in Europe, 
when steamboats came into use, it was passenger 
traffic which was regarded as the principal source 
of revonue 

The traffic which, perhaps, led to the construc¬ 
tion of the first cargo steamers m Europe was 
the oattle trade between Ireland and England, and 
just a century ago the Glasgow Chronicle referred 
to the Clyde-biult steamer Irishman plying be¬ 
tween Drogheda and Liverpool, which was capable 
of carrying 2,000 head of cattle, and was fitted 
with stalls for horses and horned cattle and pens 
for pigs, etc , on deck and in the hold. There 
was certainly need for improvement in this trade, 
for Joshua Field in his “Diary” of a visit to Liver¬ 
pool in 1821 said that during a storm m the Irish 
Sea in September, “0 or 8 Bngs full of homed 
oattle and pigs were out in it and I believe all 
oamo in during the following day having lost more 
or less of the cattle killed in the hold and pigs 
either killed on deok or washed overboard One 
of them lost 00 pigs overboard and one 70 and 
the captain They came in mostly on their beam 
ends, the cattle dead and alive being on one side” 

Another traffic which gave rise to steam cargo 
vessels was the carnage of coal from the Tyne 
to the Thames In 1844, a Tyneside shipbuilder 
built an iron screw collier with a deadweight 
capacity of 340 tons, while eight years later Sir 
Charles Palmer at Jarrow built the larger John 
Bowes, carrying 050 tons The John Bowes could 
mako the voyage from Newcastle to London and 
back in five days and thus “she accomplished an 
amount of work it would have taken two average- 
sized sailing-colliers a month to perform”. To 
the success of the John Bowes may, to some extent, 
be attributed the subsequent rapid development 
of iron shipbuilding on the north-east coast, a 
district famouB for its construction of tramps and 
freighters. Similar vessels are to-day built in 
many yards all over the world and from these 
yards come not only ships ready to carry any 
form of general merchandise but also others 
especially designed for the transport of fruit, meat, 
grain, coal, ore, oil and other commodities. The 
greater part of the world’s mercantile marine is 
indeed composed mainly of these cargo ships, of 
which little is heard. 

It has been considered worth while to give this 
brief sketch of the early history of cargo ships 


because it was with tramps and freighters that, 
Mr. L St. L Pendred was concerned in the most 
valuable part of his Thomas Lowe Gray Lecture 
delivered to the Institution of Mochanical En¬ 
gineers on November 30 (see Natobb, Dec. 8, 
p. 875). The title of his lecture, “A Survey of Ships 
and Engines”, left him free to touch upon many 
aspects of shipbuilding and marine engineering, 
and m the earlier part ho pointed out some of the 
landmarks in steamship history up to the time 
when improvements m both ships and engines had 
enabled cargoes to bo earned long distances more 
economically by steam than by sail 

Having got thus far, Mr Pendred devoted him¬ 
self exclusively to cargo steamers. He had been 
at some pains to obtain from authoritative sources 
particulars of ships of the last fifty or sixty years, 
and his lecture contains two tables, prepared, one 
by Mr T. W Crozier, for many years manager 
of the Blyth and Tyne Shipbuilding Co , and 
another by Mr Summers Hunter, giving particu¬ 
lars of merchant steamers engined between 1867 
and 1934 by the North-Eastern Marine Engineer¬ 
ing Co. With the aid of these tables, Mr 
Pendred had prepared a series of curves connect-' 
mg coal consumption, steam pressures, speed, etc. 
The progress of tramps, however, he summarised 
as follows. In 1887 a typical tramp was 285 ft. 
long, with a displacement of 4,840 tons. The 
working pressure was 100 lb. per sq. in and the 
speed 91 knots In 1896 tho length had nsen to 
325 ft. and the displacement to 7,075 tons. By 
1911 tho displacement had risen to 10,000 tons, 
by 1924 to 11,500 tons and by 1928 to 12,380 tons. 
Boiler pressures had risen to 200 lb per sq. in. 
or more, and speeds to 13 knots or more Size 
has much to do with economy of transport, and 
Fitch was quite right when he said that “larger 
boats could bo made to greater advantage” 

In conclusion, Mr Pendred said, “Further eco- 1 
nomy m cargo ships must be and will be sought. 
May it not best be found by extension of the known 
and approved, by higher propeller speeds, higher 
pressures, higher temperatures, higher piston 
speeds, better materials making for lighter struc¬ 
tures, better under-water form 1 These will carry 
the steam engine forward until, its work well done, 
it surrenders its place to the internal combustion 
engine, or to some other prime mover which still 
lies in the womb of time”. 

Carriage by sea is the cheapest of all forms of 
transport, and the reduction in cost during the 
last century has been remarkable. Even thirty 
years ago, Sir William White said . “When small, 
vessels were used to transport grain from America 
the freight was 9«. 6 d per quarter , now it is 9d. 
per quarter from New York in the large cargo- 
carriers”. 
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Jubilee of the City and Guilds (Engineering) College, London 


O N Monday next, February 4, the City and 
Guilds College, affeotionately known to 
many besides its students as the ‘Central’, is to 
celebrate the jubilee of its foundation, the present 
building having been opened in 1884 It is too 
near the achievement for u^roperly to assess the 
value of the work done in founding and establishing 
London’s and the Empire’s premier school of 
engineering, but it is more than probable that a 
century hence the historian will regard the move¬ 
ment which led to the establishment of the colleges 
at Finsbury and South Kensington as outstanding 
in importance and in the results it produced 
From the first, the ‘Central’ has been characterised 
by its originality and independence , nover were 
four colleagues so outstanding in this respeot as its 
original professors, Armstrong and Ayrton pro¬ 
moted from Finsbury a year after the establish¬ 
ment of their new building there, Unwin from 
Coopers Hill and Hennci from University College, 
London In principle they were in agreement, and 
each knew they had problems to solve , but each 
set to work to dovolop his own department to the 
best of his ability, and the College developed on 
these individual lines though also as a whole, and 
became great perhaps as a consequence 
A strong effort was made to make the chemistry 
course a part of the curriculum of the engineer 
and to insist on the chemist passing through a 
comprehensive course in mathematics, physios and 
the olements of engineering It proved, however, 
that as a whole the engineers did not want to 
learn ohomistry, chiefly perhaps because the 
subject never appealed to their mentality, since 
the tendency of the engineer is to construct and 
not to think or seek hidden meanings It is 
>of significance in this connexion that soarocly 
half a dozen of the Centralian engineers have 
distinguished themselves m ohemioal engineering, 
whereas the Centralian ohomists, owing in part to 
their engineering training, have been uniformly 
successful as pioneers in developing the newer 
industnes. It is still a fact that chemists have 
to learn engineering and become ohemioal engineers 
in order to take part m the enormous developments 
in chemical industry, and the lack of such trained 
engineers in Britain as compared with their super¬ 
abundance m Germany and America has been 
definitely a handicap. 

There is no need to record here how the College 
’has passed from success to success ; after the 
first few years, it was always full with students 
carefully selected by an entranoe examination 
which grew increasingly exacting. The rapidly 
developing eleotrioal industry was manned each 


year by new batches of Centralians imbued with 
Ayrton’s zeal and enthusiasm, and oivil and 
mechanical engineering positions at home and 
abroad were increasingly filled by Centralians 
loyal to the Unwin thoroughness Time, alas, 
brought ohangos in the professoriate , Mather 
succeeded Ayrton, Klugh followed Honnoi, Dalby 
came from Finsbury on Unwin’s retirement, whilst 
the Chemical Department was closed when the 
‘Central’ was merged with tho Imperial College of 
Science and Technology, leading to tho retirement 
of Armstrong, who is tho only survivor of the 
four great original founders 

So far, the early development of tho College has 
been emphasised and the birth of its traditions, 
which few will be unwise enough to minimise 
For tho new student tradition must mean much; 
it is up to him to be worthy of it as Kiphng says, 
“Of one muster all of us, keen in his 

vocation” , whilst, m oonsequence of the tradition 
to produce highly trained, refieotive, inventive 
graduates, employers have sought to obtain the 
‘Central’ men as they graduated 

Perhaps the first break in the old order came 
with the inclusion of the ‘Central’ as a sohool of 
the University of London in the Faculty of 
Engineering in 1899 and the attachment of the 
University examination and degroo m engineering 
to the diploma of A C.G.I. 

To-day the City and Guilds Collogo has its own 
governing committee, or delegaoy, within the 
organisation of the Imperial College. Its courses 
are essentially engineering ; the number of depart¬ 
ments has expanded. There is more specialism, 
and a number of eminent and devoted professors 
are giving of their best to training the men so 
urgently needed for Britain to hold its own in the 
intense struggle for industrial supremacy. In 
some ways the requirements are other, more 
specialised than fifty years ago , in other wayB, 
the need is still the same for men of broad out¬ 
look, trained to think and create rather than to 
memorise and to imitate. Tho influence of the, 
great teacher, of the man of genius, independence 
and vigour, is still as great on the student in his 
tnost impressionable age, and the College will be 
wise to select and retain such, be they young or 
old, whatever may be the opst. Countless bio¬ 
graphies of sucoossful men testify to this influenoe 
of their teachers on them, prevailing throughout 
their lives. 

The ‘Central’ has done a great work; it has 
been well and unselfishly served in the past, it 
will do so much in the future. 

B F.A. 
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Manufacture of 
INCE 1879, numerous attempts have been 
made to produco a suitable mechanical 
mixture of ooal and oil that would be capable of 
retaining tho ooal particles in suspension for a 
sufficiently long period and at such temperatures 
as would bo likely to obtain in normal working 
conditions, whore such fuels could bo used 
Fairly successful attempts were made in 1918 
on the U S patrol ship Gem, using a blend of 07 8 
por cent oil and 31 2 per oent coal dust More 
recently, great prominence has been given to this 
quostion as a result of experiments made on the 
Cunarder, S S Scythia, using a mixture of 60 per 
oent of oil and 40 per cent fine coal. 

Despite these tests, progress in the development 
of a ‘oolloidal’ fuel has been very slow This is due 
to two causes —first, the difficulty exponencod m 
keeping the mixture in a stablo condition where 
it had to bo stored for any lengthy period before 
use , and secondly, the high cost of pulverising 
dry coal to a sufficient degree of fineness to make 
a BUitablo and stable liquid emulsion. 

The former difficulty can be readily appreciated 
when it is realised that tho specific gravities of 
coal and oil are 1 3 and 0 9 respectively Various 
attempts have been made to keep the coal par¬ 
ticles m suspension by the addition of fixateurs 
(such as rosin, paraffin wax, etc ) or by tho addition 
of ‘poptismg’ fluids which tend to increase flotation 
by splitting up the partioles of ooal into still 
smaller particles While tho fixateurs have been 
more or less successful in increasing the period of 
suspension, the cost of peptising fluids makes 
their general use prohibitive 
From the results of a demonstration given by 
Messrs Wyndhams Liquid Coal Co , Ltd., at their 
Cardiff works on January 23, it would seem that 
their engineer, Mr Stephen Wyndham, has 
recently made great progress in overcoming both 
of the difficulties referred to In his new plant, he 
has eliminated the costly process of dry ooal 
pulverisation by mixing the fine ooal as received 
from tho oolliery with an equal amount of heavy 
oil and then passing the coal-oil mixture through 
a series of rolls until a fineness of 99 per cent 


'Colloidal' Fuel 

through a 2001M M mesh is obtained for the coal 
partioles. This degree of fineness together with 
the aeration of the mixture which takes place in 
passing it through the mixer and between the 
mixer and the suooessive series of rolls, seems to 
give a very stable mixture which will retain the 
ooal partioles in suspension for at least four 
months under normal working conditions 

The plant is very simple in construction and no 
chemical processes are involved The olass of ooal 
used is that known as ‘duff’ (namely, ooal less than 
in. in diameter) and is fed from an overhead 
hopper through a worm screw into the rotating 
mixture where it meets an oil spray, forming a 
paste of ooal and oil. The predetermined quantities 
of coal and oil forming this pasto are automatically 
regulated in their entry to the mixer, whioh is 
fitted with a spiral worm oast on tho inside and 
passing from top to bottom of its 6 ft length. 
Although only 18 in m diameter, it is oapable, 
when working continuously for six days a week, 
of producing 100 tons of oolloidal fuel , 

The pasto passing from the mixer is pumped to 
a pair of rolls 8/1000 in. apart, rotating in opposite 
directions at variable speeds of 3 to 1 It is then 
pumped to the second set of rolls, whioh are 
4/1000 m apart, and so on down to the fourth or 
sixth set, according to the degree of fineness re¬ 
quired to produce stability for any particular class 
of ooal. 

The cost of one 100 ton per week plant is ap¬ 
proximately £1,000 Very little manual labour is 
required to operate it and the maintenance ohargos 
ought to be low, as the principle of wet milling is 
used throughout the prooess 

In burning the oil underneath a steam boiler, 
the fuel is pre-heated to about 250° F, at a 
pressure of 16-20 lb per square inoh, and the 
air is maintained at a pressure of 2 lb. In the 
demonstration test, this gave a dear smoke¬ 
less flame, without a trace of ooking at the burner 
tip. 

It would appear .that we are at last within sight 
of tho solution of a problem which has taxed the 
ingenuity of engineers for at least half a century. 


Obituary 


Sib E. A Waixis Budob 
N the course of the year 1934, Egyptology had to 
record a heavier loss of Ufa amongst its leaders 
than has occurred in any other single year of its 
century odd of history. Five of the seven who died 
were Englishmen ; the last was Sir Wallis Budge, 
for more ttian thirty yean keeper of Egyptian and 
Assyrian antiquities in the Bntwh Museum, and one 


of the two most widely known Egyptologists that 
Great Britain has produced. The characteristic* that 
gave him the unique position which he held in the 
publio mind were no ordinary gifts, and are perhaps 
not to be found combined in our own generation. 

Ernest Alfred Wallis Budge was bom in 1867 of 
a Cornish Quaker family, to whioh no doubt he owed 
that abiding interest in the study of religions whioh 
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was the mainspring of so much of his work In the 
man himself, assisted perhaps by the not easy 
circumstances of his early years, lay a ‘power of 
work’ which quite transcended mere industry and 
was his outstanding characteristic and the envy of 
those who served him As a boy, it attracted the 
attention of his superiors and eventually won him 
the backing of W E. Gladstone At Cambridge, it 
brought him University prizes and an unusually 
wide and thorough knowledge of Semitic languages 
with which to start his official career in the British 
Museum 

The bare record of Budge’s exceptionally early 
promotion to the full responsibility of koopership, fol¬ 
lowed by nearly two columns ol “Publications”, are 
still to be read in the current “Who’s Who” But 
no mention is made there of the period during his 
assistantship, when, after the retirement of Renouf, 
the responsibility for the Department was his, with 
out the privilogos of the appropriate office In two 
fat volumes, “By Nile and Tigris” (published 1920), 
parts at least of the adventurous life at home and 
abroad, which lay behind those dates and titles, are 
to be found. It is a story of vital and impressivo 
contacts with the great pioneers of Egyptian and 
Assyrian studies, and of lastmg gratitude to early 
masters, of missions on the Trustees’ behalf to 
Egypt and Mesopotamia, oovenng a period of nearly 
thirty years ; of the famous action for slander— 
Jiaaeam v Budge, of which the extensive account 
from the issue of Nature for August 10, 1893, 
emphasises the national interest at stake and more 
than vindicates Budge's part in the case This un¬ 
official account of a scholar-oivil servant’s official 
career was as near as its author could permit himBoIf 
to come to an autobiography , but we may guess 
that it tells only half the tale, and no one who reads 
it can escape the regret that we shall never know 
the rest 

Neither the long tenure of his office nor his massive 
learning could by themselves have made Budge the 
public figure that he was; though both contributed 
J" his fame It was the vigour and quality of his 
jorsonality that endeared him and ‘made his name 
to live’ on the lips of as many thousands as there 
wero individuals who came to blows with him 
professionally. But no man of his virility could fail 
to make enemies ; nor could one of his positiveness 
easily escape criticism, some of it deserved. His 
worst enemies would not deny that he was possessed 
of prodigious learning ; but inaoouracy in its setting 
forth rendered him liable to endless attack That 
charge was not always a just one. His most im¬ 
portant scientific work, which naturally was that 
most criticised by his colleagues, was the edition of 
texts, generally of considerable length, in many 
languages—Assyrian, Egyptian (Hieroglyphic and 
Hieratic), Coptic, Ethiopio, Synac. It was a principle 
with him that in editing ancient authors his business 
was simply to present their text m a printed form 
which would be accessible to modern scholars. The 
correction of mistakes in the text, if indeed they 
were mistakes, was a secondary and later task with 
whieh he was not oonoemed. As a result, he some¬ 


times received the censure which should have been 
addressed to the original scribe of the manuscript 
in question There was something to be said on both 
sides of the argument, but however strong the 
attack, Budge’s claim to be accounted among the 
great Oriental scholars of the last fifty years will 
grow rather than fail os personal considerations 
automatically die, leaving the impressive senes of 
his editions of primary texts to speak for tliem- 
Solves 

Then again, the extraordinary number and size 
of the books which Budge turned out, the majority 
necessarily of a popular or semi-popular nature— 
while a matter of pride to himself—was often counted 
against his reputation But in truth, it was a part 
of his greatness that he knew how to do what no 
other Egyptologist in Great Britain could do by 
writing, namely, to bring his subject within the 
reach of the ordinary reading public Nor were his 
books a more popularisation of that side of Egyptian 
studios which might be supposed to have a natural 
attraction for the man in the street Any teacher of 
the subject, and still more any museum official 
familiar with the endless stream of inquiry on matters 
Egyptian which pours through the British Museum, 
is well aware that almost all stock questions relating 
to tho history, customs or antiquities of Ancient 
Egypt can be most expeditiously answered by 
referring the inquirer to ono or another of Budge’s 
handbooks. The secret of his success lay, of course, 
m his Museum experience Budge was above all 
things a devoted public servant, and ofter he had 
retired from the Museum and until the last, he 
remained as jealous for the authority and privileges 
of tho Trustees, the representatives of the public, 
as he had been loyal to their interests during his 
service 

The tradition of scholarly research and authorita¬ 
tive learning in the subjects with which they dealt 
stood high among tho officials of tho British Museum 
when Budge entered it, but he was one of the first 
to bring that wealth of knowledge within the reach 
of the general public, even though, for various 
reasons, some of the methods he used would not 
now be considered good museum technique, or even 
effective for the purpose he sought. But it was of 
paramount importance that he should have been so 
fully conscious that the antiquities under his charge 
were the property of the nation, and that it was there¬ 
fore his duty, first to take proper care of these anti¬ 
quities, and seoondly to make them as much available 
to the nation as was possible. Ho had his own clear 
ideas as to the manner m which both purposes should 
be achieved ; and both brought him into conflict 
with authority. But he knew that m principle he 
was right, and he was proud to think that his knight¬ 
hood was the reward not of his contribution to 
scholarship, nor of his suocess as a populariser of a 
branch of learning, but to the faithful performance 
of his stewardship. It was from his determination 
to serve the public that he learned what they wanted 
—or at least, what they thought they wanted—and 
gave it to them so successfully in his books and in the 
galleries under his charge. S. B. K. Glanvtixb. 
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Sir Maurick Craig 

Psychiatry has suffered a gnovous loss by the 
death on January 6 of Sir Maunoe Craig, con¬ 
sulting physician m psychological inediome to Guy’s 
Hospital, and consulting neurologist to the Ministry 
of Pensions Bom in 1806, he received his eduoation 
at Bedford Grammar School and Caius College, 
Cambridge. He was early interested in mental 
disorders, and was one of the many distinguished 
men who havo gained the Gaskell Gold Medal of 
the Royal Medico Psychological Association. 

For more than fifteen years, Craig was a resident 
physioian at Bethlem Royal Hospital, years in which 
he gamed a very wide expenenoo in psychiatry, and 
in the teaohing of the subjoct to students From 1907 
Craig confined himself to consulting work, and built 
up a very extensive practice He delivered tho 
Bradshaw Lecture at the Royal College of Physicians 
on “Mental Symptoms in Physical Disease” in 1922, 
and the Maudsloy Looture on “Some Aspects of 
Education and Training in Relation to Mental 
Disorder” m the same year In addition to numerous 
articles m medical journals, Craig published a book 
on "Nerve Exhaustion” which was much discussed 
on its appearance In 1905 the first edition ofhis well- 
known toxtbook oh psychological medicmo appeared, 
after exhausting three oditions, the book was revisod 
and rewritten in co-operation with Dr. Thomas 
Beaton and republishod as tho fourth edition in 1926 

During the War, Craig was a valued advisor on 
tho care and treatment of nervous and mental 
disorders among officers and soldiers, and afterwards 
beoame consulting neurologist to the Ministry of 
Pensions, and a member of the War Offieo Committee 
on shell shock. He received the C B E in 1919, and 
the honour of knighthood in 1921 

Sir Maunoe Craig developed a profound interest 
in the early evidences of mental disease, and through¬ 
out his teaching life insisted on the importance of 
early symptoms. During tho years of las consulting 
work, he became increasingly concemod in what are 
known as the psyohonouroses and neuroses He was 
an enthusiastic and hard-working chairman of the 
medical committee of the Cassol Hospital at Pens- 
hurst, and chairman of the National Council for 
Mental Hygiene up to the tune of his death. 

Sir Maurice Craig enjoyed a very wide esteem and 
popularity among his professional brethren. He was 
made a governor of the Royal Hospitals of Bethlem 
and Bridewell; he became the president of the 
Section of Psyolnatry, Royal Society of Medicine, 
and president of tho Section for Mental Diseases at 
the centenary meeting of the British Medical Associa 
tion m 1982 He was a vice-president of the Inter¬ 
national Committee for Mental Hygiene. His many 
appointments reflect his scientific interests, and his 
universal popularity. 

It is impossible to write of Sir Maurice Craig 
without remembei mg his charm of manner, his 
delightful presence and popularity. He was ever 
ready to help and encourage a younger colleague, and 
was tireless in his devotion to his patients. Yet he 
oould be quite fearless and outspoken m debate or 


criticism. His contribution to psyohiatry may be 
summarised by his constant insistence on tho im¬ 
portance of early symptoms in every form of mental 
disease, and the urgent need of early treatment; by 
his leadership m making psychiatry a part of general 
medicine, and freeing it as far as possible from legal 
restrictions; by the stimulus ho has given to improving 
the education of medical students, practitioners and 
the general public in matters of mental hoalth and 
hygieno Lastly, Craig has focused a keen scientific, 
inquiry on the place taken by fatigue in tho etiology 
of mental disease His death will be deplored by a 
very wide circle of scientific men 


The Rkv S A. McDowall 

The death on January 13 of tho Rev S A. 
McDowall, chaplain and senior science master at 
Winchester College, will be felt as a deep personal loss 
by many Wykehamists and a wide circle of friends. 

Stewart McDowall went up to Tnmty College, 
Cambridge, from St Paul’s School and obtained first 
classes in both parts of the Natural Soienoes Tripos. 
Ho became a demonstrator in the Biological Labora¬ 
tory and assistant superintendent of the Museum of 
Zoology at Cambridge. In 1905 he joined the staff of 
the Christian College at Madras as temporary pro¬ 
fessor of zoology, and a year later was appointed 
an assistant master at Winchester College In 1908 
ho was ordained, and in 1915 became one of the 
College chaplains In the same year he published 
the first of a number of works on science, philosophy 
and religion “Evolution and the Spiritual Life” was 
the first expression of his beliefs that evolution was 
the method by which God had chosen progressively 
to create free beings, and that science had great gifts 
to bring to the service of the Christian world 

MoDowall was a select proaoher at Oxford 1918, 
at Cambridge 1920, and Hulaean leoturer 1923-24. 
“Evolution and the Doctrine of the Trinity” 
appeared in 1919, and the Hulaean Lectures were 
published as “Evolution, Knowledge and Revelation” 
Meanwhile, he had been appointed senior science 
master at Winchester College in 1918, and since that 
time had much to do with the development of the 
science teaohing both of science specialists and of a 
general science course which is taken by the whole 
of the upper part of the school. 

McDowall held vigorously the new that every 
oitizen should have sufficient training to appreciate 
the soientifio problems whioh only the highly 
specialised technician can be expected to solve, and 
that all should have some acquaintance with the 
history of man’s growing control over his environ¬ 
ment, particularly as it has been attained by scientific 
methods. During the last year of a boy’s school life, 
he aimed at introducing to him the facts and theories 
of modem biology m their bearing on the life of a 
civilised community. His views on this subjeot wert 
incorporated in his last book, “Biology and Man¬ 
kind”, published m 1931. 

For many years MoDowall was curator of the 
College museum and president of the Natural History 
Society, of which the biennial reports show the 
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wide range of interests which he inspired in his 
young friends. To his psyohologioal knowledge and 
insight, and to his sympathy with differing minds, 
Dr William Brown has borne eloquent witness in 
The Times. He was a man of groat personal charm 
and a brilliant conversationalist His intellectual and 
aesthetic interests were very wide and led him to 
seek now experiences and to encourage others to 
share them Successive generations of Wykehamists 
testify to the way m which he stimulated the develop¬ 
ment of their minds by his own enthusiasm for life 


Mr Kenneth F Armstrong 

The death of Kenneth Armstrong on January 3, 
at twenty-five years of age, while on a visit to the 
Austrian Tyrol with another young and promising 
Oxford graduate, John Howard, who wets an old 
schoolfellow, is a grievous tragedy. While ski-ing, 
thoy encountered an avalanoho which seems to have 
swept Howard to his death, and it appears that 
Armstrong, in his endeavour to recover his com- 
]>anion, foil into a ravine, being killod as the rosult 
of crashing on a rock 

Armstrong was the son of Dr E. F. Armstrong 
and the grandson of Prof H E Armstrong His 
death is a personal shock to everyone who knew 
him, and it is regrettable that chemistry should be 
deprived of tho contribution to its progress so clearly 
destined to come from his labours. There can be no 
doubt that, had he li\ed, ho would have done full 
credit to his scientific ancestry 

Armstrong received his early education at Oundlo 
School, whence he wont to Magdalen College, Oxford, 
in 1927, having been awarded a demyship there He 
gained a first class in tho Honour School of Chemistry 
at Oxford in 1931 After graduating, he was awarded 
a Jidia Henry scholarship and proceeded to Harvard 
University and commenced work on chlorophyll 
problems with Prof J B Conant In the two years 
spent there, he made a valuable advanco in this 
difficult field, and part of the work has been published 
♦n tho Journal of the American Chemical Society 
Armstrong’s extensive knowledge of this subject 
enabled him to contribute a lucid article on present- 
dayknowledge ofchlorophy 11 to Chemistry and Industry. 

Soon after his return to Oxford m 1933, Armstrong 
was elected to a Harmsworth senior scholarship at 
Merton College and was quickly at work on several 
problems of his own ohoioe Among these were • the 
nature of the colouring matter of the red moth , the 
identity of the glucoside in tho Japanese laurel 
(Aucubine); and the configuration of the cyclic 
l*>lyaloohol8, particularly quebrachol. Recently, in 
collaboration with Prof R Robinson, some work on 
the oxidation effects of seleiuum dioxide was pub¬ 
lished. Armstrong recently collaborated with his 
&ther m producing a new edition of the well-known 
books on the simple carbohydrates and the glycosides. 

His friends will ever remember with respect and 
adm iration Armstrong’s unfailing kindliness on all 
occasions. His lamented death deprives the Oxford 
school of organic ohemistry of one of the most 
notable of the younger generation of research students. 


Db. Eleanor Hull 

We regret to record the death of Miss Eleanor 
Henrietta Hull, folklorist and Erse soliolar, which 
took place at tho age of sev enty-fivo years, on January 
14, at Wimbledon 

Miss Hull was the daughter of Prof Edward Hull, 
and was educated at Alexandra Collego and the Royal 
College of Scienco, Dublin She studied Celtic and 
allied subjects under Podersen, Kuno Meyer and R. 
Flowor An enthusiast for the study of Irish history 
and letters, she added sound scholarship to the 
movement for tho revival of Erso and tho rokindling 
of pndo in Irish tradition Apart from her own 
literary work, this took practical form in tho founda¬ 
tion in 1899, with the assistance of Prof York 
Powoll, of tho Irish Texts Society As honorary 
secretary of tho Society she enlisted tho services of 
the foromost Erso scholars of the day, and was 
largely responsible for the publication of a number 
of valuablo and important early Irish manuscripts. 
Miss Hull was at one timo secretary of the Royal 
Asiatic Society She hail sorvod as president of the 
Irish Literary Society of London and was a member 
of tho Council of the Folklore Society 

Among her contributions to Irish studies her work 
on the Cuchulam Saga (1898) will always hold first 
place, but as a folklorist her “Folklore of the 
British Isles” (1928), in bringing some sort of system 
and order to tho treatment of a mass of somewhat 
chaotic material, runs it close Among other works 
worthy of note wore her “Pagan Ireland and Early 
Christian Ireland” (1904), “A Text-Book of Irish 
Literature” (1908-7), “Cuchulam, the Hound of 
Ulster” (1909), and a “History of Ireland and Her 
People” (1926, 1931) m two volumes 


W* regret to announco tho death of Arthur Lionel 
Fedder, on December 16, at the ago of sixty-six years. 
He was mathematical tutor at Magdalen College, Ox¬ 
ford, from 1891 until 1926. He went to tho College as a 
demy iq 1886, and was elected fellow in 1894 Pedder 
was a very good teacher and was remembered with 
gratitude and affoction by lus pupils He was one 
of the old-fashioned people who valued the educa¬ 
tional training given by the ournculum and examina¬ 
tions of the old mathematical school as one of the 
beet preparations for after-life , and was quite out 
of sympathy with the now system which, m his 
opinion, was of little or no use, except for those who 
intended to bo professional mathematicians. 

We regret to announce the following deaths: 

Mr, F. J Blight, fellow of tho Royal Society of 
Edinburgh and formorly chairman and managing 
director of Messrs Charles Griffin and Co., Ltd., 
publishers of many scientific and technical works, on 
January 27, aged seventy-six years. 

Dr. Michael Grabham, author of numerous books 
and papers on the natural history of Madeira, where 
he had lived for some seventy years, on January 28, 
aged ninety-five years. 
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News and Views 


Prof. Arthur H Compton 

The Guthrie lecture of the Physical Society is 
boing delivered this year at the Imperial College of 
Science and Technology, South Kensington, on 
February 1, by Prof Arthur H Compton, of the 
University of Chicago Prof Compton, who is at 
present Eastman visiting professor at the University 
of Oxford, is perhaps best known for Iub discoveries 
of the laws of interaction between radiation and free 
electrons, and for tho associated effect, called after 
him, which results in a modification m tho quality 
of a beam of monochromatic radiation such as 
X-rays on passing through matter It was for these 
discoveries that he was awarded the Nobel Prize 
for physics in 1927 Ho is also ono of the leading 
authorities on X-rays and the author of one of tho 
finest books on this subject In recent years. Prof. 
Compton has turned his attention mainly to the 
investigation of the cosmio rays, those mysterious 
and exceedingly penetrating radiations which come 
into tho earth’s atmosphere from outside. In this 
connexion he has organised twolvo expeditions, with 
the collaboration of about a hundred physicists, 
which have made a cosmic ray survey of tho 
globe Ho also initiated, and was scientific director 
of, the balloon flight of Settle and Fordnoy in 
November 1033 for investigating conditions in 
tho upper atmosphere, which achieved what still 
remains the official world’s record altitudo of 11 8 
miles 

Prof. Arthur Lapworth, F.R.S. 

Prof Arthur Lapworth, who is Sir Samuel Hall 
professor of chemistry at tho University of Man¬ 
chester and director of the chemical laboratories, is 
retiring in September next. Prof. Lapworth joined 
the staff of the University of Manchester m 1909 as 
senior lecturer m chemistry, on vacating his lecture¬ 
ship at Goldsmiths’ College, London He was ap¬ 
pointed professor of organic chemistry in 1913, and 
Sir Samuel Hall professor and director of the labora¬ 
tories in 1922 He was appointed pro-vice-cliancellor 
m February 1933, and it is a disappointment to the 
University that his health has not allowed him to 
exarc use the functions of this office during the last 
few months During his time at- Manchester, Prof 
Lapworth has published work m a number of branches 
of pure orgaruo and physical organic chemistry ; he 
will be remembered for his investigation of the 
terpenes, his work on certain natural products earned 
out in association with the Oil and Fats Committee 
of the Food Investigation Board, and especially for 
his studies on reaction mcohanism and molecular 
reactivity, which led to the initiation of the now 
famous ‘electromo’ theory of organie reactions. He 
has been awarded honorary degrees by the Univer¬ 
sities of Birmingham and St. Andrews, and received 
the Davy Medal of the Royal Society m 1931. His 
retirement will be a source of deep regret to his many 
colleagues and students. 


Centenary of Friedrich Winnecke, 1835-97 

On February 5 occurs the centenary of the birth 
of the distinguished German astronomer, Friedrich 
August Theodor Winnecke, who at the early age 
of twenty-eight years was elected an associate of the 
Royal Astronomical Society, and was for a time the 
vice-direotor of Pulkova Observatory The son of 
a pastor, Winnecke was bom 111 a village in Hanover, 
and after leaving Hchool studied at Gfittmgen and 
Berlin, coming under the influence of both Gauss 
and Encke At the age of twenty-one years he 
became an assistant at Bonn to Argelander, who was 
then engaged on bis great star maps A visit by 
Wilhelm Struve to Bonn lod to Winnecko in 1858 
bocommg a member of tho staff at Pulkova, where 
he worked under both Wilholm and Otto Struve, 
until m 1865 ho was overtaken by sovore mental 
illness During those years he hail observed the 
eomets of 1850 and 1862, watched in Spam the total 
solar eclipse of I860, made notable observations on 
Mars and compiled the first Pulkova General Cata¬ 
logue of Stars When he regained his health, hq 
settled at Oarlsruhe, and after the conclusion of the 
Franco German war was appointed to the chair of 
astronomy at Strasbourg and chargod with the task 
of erecting on observatory. He spent some ten years 
there, when to the great loss of astronomical science 
he was attacked by melancholia and from that time 
until his death at Bonn on Decembor 2, 1897, the 
cloud which settled on his mind never lifted He 
had been a frequent contributor to German, English 
and Russian astronomical publications, and was 
widely known as a great teacher of practical 
astronomy. 

Anniversary of Prof. F. Haber's Death 

Tuesday, January 29, was the anniversary of the 
death in Switzerland of Prof. Fritz Haber, and a 
memorial ceremony at which certain of his dis* 
tinguished German scientific friends were to speak 
had been arranged by the Kaiser Wilhelm-Geeellsohaft 
in oo-oporation with the German Chemical Society 
and the German Physical Society It was to have 
been held in the Hamackhaus, than whioh no more 
appropriate surroundings could have been found, 
and a pleasant impression had been made among 
Haber’s friends that these three great German 
scientific societies were prepared to honour so soon 
the memory of one of their greatest members, though 
he had been among those men of soience who had 
given up their positions through the political changes 
in Germany The Prussian Minister of Education, how¬ 
ever, in a letter dated January 17, addressed to the 
rectors and teaching staff of the universities, ha$ 
expressed surprise and disapproval of this proposed 
memorial According to this circular, Prof. Haber 
was dismissed on October 1, 1938, on acoount of a 
proposal whioh could only be regarded as showing 
bis opposition to the measures taken by the Natkmal- 
Sooialistio State. The ceremony seemed to the 
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Minister to constitute a challenge to the State, par¬ 
ticularly since such memorials were to bo held in 
honour only of the ‘very greatest’ Germans The 
oiroular consequently concludes by forbidding all 
officials and all other members of staffs or institutions 
under the Ministry from attending the ceremony It 
is difficult for scientific workers outside Germany to 
understand why a Minister of State should prohibit 
the commemoration of tho great services rendered to 
that country and to the world by Haber, or wliat 
must be the feelings of tho members of tho societies 
concerned with the organisation of the proposed 
ceremony Chemists and physicists throughout tho 
scientific world acknowledge Haber’s work as epoch- 
making, and Germany should bo proud to cherish 
his memory’ Truly in Ins coho tho Prussian Minister 
of Education now makes it clear thut, officially, “A 
prophet is not without honour, save in his own 
country and in his own house” 

Intensive Farming and Security of Tenure 

The Metropolitan Water Board is promoting a Bill 
in the prosent session of Parliament to acquire tho 
Holly Lodge Kami, Walton-on-Thamos, owned by 
Mr A F Socrctt, for the purpose of raakmg a storage 
reservoir Mr Secrett is well known in the horti¬ 
cultural world as ono of the leaduig growers of 
vegetable produce for market He has boon par¬ 
ticularly prominent in dovolopmg the growing of 
eaily vegetables, wmter salad ing, etc , hither to almost 
wholly supplied by French and other continental 
growers, and by his willingness to impart his know¬ 
ledge of the management of these special crops, he 
has contributed more than anyone else to provide 
tho home market with these products The farm 
consists of 187 acres, of which 165 are now in in¬ 
tensive cultivation One acre is under glass, throe 
acies are under frames for early lettuce, etc The 
soakale beds, traversed by an underground hot 
water system, extend to about $ aero. The whole 
farm has been redramed so as to lower the wmter 
water table 4-0 ft. helow the surface The irrigation 
Bystem, with its own well and pumps, covers 125 
acres, requiring miles of pipes No other agricul¬ 
tural enterprise in Great Brituin of this magnitude 
can show an equal intensity of cultivation, for 
example, a capitalisation of £81 per acre (exclusive 
of land), an output of £142 per acre, a wage bill of 
£62 per acre. No less than 10,000 tons of dung have 
been brought on to the farm for this year It is 
noteworthy that Mr. Socrctt, as a pioneor m his 
special business, has always been willing to instruct 
others ; at the present time he has taken on fourteen 
young men to gam experience of his methods They 
pay no premium and reoeive the ordinary wages; 
once eaoh week Mr. Seorett lectures to them and 
explains his procedure. 

The destruction of this business oould not ade¬ 
quately be met by even the high compensation 
which Mr. Seorett might obtain. The site is a special 
one selected by Mr. Seorett after long search ; it 
would bo extremely difficult, indeed it might be 
impossible, to obtain an equivalent piece of land, 


which even then would require some years to equip 
and bring to a similar pitch of fertility Doubtless 
very careful consideration has boon given to the 
selection of tins site for a reservoir, but it is difficult 
to suppose that no alternative exists Mr Secrett’s 
farm stands pre-eminent as an example of tlio pro 
ductive enterprise which the Government’s agrieul 
tural policy is trying to foster, and of exceptional 
employment upon the land , under nothing short ot 
absolute necessity should it bo allow oil to bo sub¬ 
merged Hail the farm been a factory employing a 
hundred workmen and engaged in some now process, 
the Metropolitan Water Board would have thought 
twice about disturbing it Yet it is a simple matter 
to rebuild a factory compared with tho difficulty of 
finding a site and the time required to bung it into 
condition in order to replace tho outfit repiescntcd by 
Holly Lodge Farm 

Aboriginal Reserves in Australia 

Thk attention of tho public in Australia has again 
been directed to tho urgent problem of the aborigines 
and their rosorves On this occasion tho method 
omployed to socuro its consideration has been unique 
According to a dispatch from the Melbourne corrc 
spondent of The Times, which appeared in the issue 
of January 24, a deputation of ton full-blooded 
abonguies waited upon Mr Paterson, tin* Minister of 
the Interior, to urge, among other mattors, the 
establishment of a Federal Dcpaif merit of Native 
Affairs, under a sympathetic administrator such ns 
Sir Hubert Murray, the present Lieut Govornoi of 
Papua, and the institution of an advisory council, 
which would include social, anthropological, rnochcal 
and educational exports The spokesman of the 
deputation directed attention to the sonous economic 
situation now ansmg among the aborigines. Ho 
pomted out that they aie being driven into barren 
wastes in which it is impossible lor them to live 
He also pledged the aborigines as Commonwealth 
citizens, believing that tho British Empire stands 
for justice, order and freedom, to maintain their 
heritage handed down to them by the Creator, but 
suggesting in what followed that present conditions 
wore not favourable to that end This is a somowhat 
surprising, but none tho loss significant, indication 
of recent developments m tho movement for the 
improvement of the lot of the aborigines It is 
probable, and, in fact, oertam that the Australian 
publio generally is not very fully mformod of con¬ 
ditions of life among the aborigines. The mere size 
of the reserves has tended to obscuro the relation to 
the area requisite for subsistence to the mode of 
subsistence. It is not realised that a considemblc 
range of land is needed for the support of even 
small groups of food gatherers suoli as those found 
among the Australian aborigines The formation of 
a Department of Aboriginal Affairs, of whioh the 
consideration is promised by Mr. Paterson at the 
next oonferenoe of Premiers, would ensure a 
more carefully’ reasoned control of aboriginal 
territory in relation to their needs and mode of 
life. 
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Ancient Greece and Modem Civilisation 

In his Friday ovemng discourse delivered at tlio 
Royal Institution on January 20, Sir Richard 
Livingstone disouHsod tlio relation of modom civilisa¬ 
tion to ancient Greece. Starting in a world where 
men believed that Zeus made thunder and that the 
sun and moon wero gods, the Grooks originated 
science Thoir actual scientific and philosophic 
achievement was remarkablo (witness Aristarchus’s 
discovery of the heliocentric system, the anticipation 
of modem thought in Anaximander’s notion that 
men originate from animals of a different species, 
and Democritus’s atomic thory) But even more 
remarkable is the grasp on the ideal of science shown 
in such sayings as “Thought is the supreme ex 
collence of men and wisdom consists in Baying what 
is true and acting according to Natuie, listening to 
her” (Heraclitus), and “It is a sin that Reason should 
be tlio subject or soivant of anyone, its place is to 
be ruler of all” (Plato) Further, they grasjiod the 
idea of a civilisation based on the development of 
tho useful arts Tins appears m tlio myth of Prome¬ 
theus as expounded by Aeschylus, in the “Antigone” 
and in many other passages in Groek literature In 
this senso tlio Greeks were tho creators of the char¬ 
acteristic spirit of modern civilisation They grasped 
the ideal of science as completely as any of their 
successors We have carried scientific discovery and 
technology to heights of which thoy nevor dreamed 
But they formed a clearer and perhaps higher con¬ 
ception than we of the life which men should lead 
agamst the background of material civilisation They 
can corroct our civilisation not only by the example 
of an existence, of which Goethe said that of all men 
the Greeks had dreamed tho dream of life best, but 
also by remuuhng us that life is essentially a human 
problem and that ethics and political science are as 
fascinating as, and even more important than, 
physical science 

Radio Research 

A discovery of great theoretical and practical 
significance m radio transmission was made last yoar 
Listeners to foreign stations have, for some time past, 
noted that their reception was sometimes marred by 
a faint background of sound apparently mado by a 
high-power long-wave station At first, lack of 
selectivity in the recoiver and possibly cross modula¬ 
tion were suspected According to Prof. E. V. 
Appleton, in a paper in the Electrtcian of January 25, 
the interference is due to a cross modulation effect in 
one of the ionised layers m the atmosphere The 
effect was first noticed in connexion with the powerful 
Luxembourg station, so it is generally called the 
Luxembourg effect Recently amateurs belonging to 
the Radio Research League have shown that the 
phenomenon is also produced by the high-power 
stations at Droitwich and Athlone. Apparently a 
long-wave station of this type can impress the wavos 
it produces on the ionised layer in its vicinity. If 
waves of another wave length arer reflected there, 
they acquire the modulation in question during the 
process of reflection. The present tendency of 


increasing the power of long wave senders makes this 
phenomenon of practical importance. It brings about 
a typo of interference over which tho radio engineer 
has no control Prof Appleton oomments also on 
tho propagation of ultra-short wavos (less than 8 
motres) They are of importance because of their 
possiblo use m television Apparently there is no 
aeeoptable evidence that ‘round the world’ communi¬ 
cation will ever be possiblo with such short wave¬ 
lengths Tlio lowest possible wove-longth appears 
to bo determined by the finite value of the electrifica¬ 
tion m the upper atmosphere 

International Comparison of Radio Frequency Standards 

The technique of modern radio communication 
demands a very high degree of precision in tho 
control and measurement of frequency Considerable 
attention is therefore devoted by tho more important 
national administrations to the development and 
maintenance of accurate frequency standards In 
Great Britain one of tho standards installed at the 
National Physical Laboratory provides a frequency 
ot 1,000 cycles per second, tho stability of which is 
better than one part in ton million In ordor that 
this standard may be compared with tlioso of other 
countries, tho derived alternating current is used to 
modulate the earner wave of a radio transmitting 
station At the distant receiving station the modu¬ 
lation is extracted from the airivmg signal and its 
frequency is compared with that of the local standard 
In this manner frequency comparison measurements 
maybe earned out simultaneously mdifferentcountries. 
Under the auspices of tho Union Radio Scientifiquo 
Internationale, anil with tho co-operation of tho 
British Broadcasting Corporation, Buch an inter¬ 
national frequency comparison will be earned out 
dumig the night of March 12-13 next On this 
oocasion, the output from the frequency standard at 
the N.P L will be employed to modulate waves from 
the Droitwich, Scottish National and Scottish 
Regional stations of tho BBC, simultaneously with 
the frequency of 1,000 cyoles per second, for a penod 
of about an hour and a half The object of using 
several stations is to enable observations to be made 
on two or three earner frequencies simultaneously, 
so that the effect of fading phenomena on frequency 
stability may be studied On the same night a special 
emission of a constant frequency of five million 
oyoles per second will be made from the U S Bureau 
of Standards, Washington, of sufficient intensity for 
satisfactory reception in Europe Persons and 
organisations desirous of making use of any of these 
emissions may obtain further details from Dr E. H. 
Raynor, president of Commission I of the U.R.S.I , 
at the National Physical Laboratory, Teddington, 
Middlesex. 

Protection of Wild Animals in India 

It is a welcome sign for the welfare of the wild 
fauna of India that the editor of the Indian Forester 
(November 1934) should support whole-heartedly 
F. W. Champion’s appeal in the Journal of the 
Bombay Natural History Society of April. Forestry 
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officers possess great power of determining the fate 


of the inhabitants of the areas under their control, 
and while oomplaints have been made here and there 
of excessive shooting on the part of the officers them¬ 
selves, in most areas their influence tells for the 
preservation of forest animals Fluctuations in 
numbers must be expocted, and m the United 
Provinces, while tigers appear to have increased m 
numbers, marked decreases seem to have taken 
place amongst nilgai, kakar, wild dog and black 
buck. The decreases are attributed to serious floods 
and rinderpest opidemics, and these may bo tem¬ 
porary , but the docrease of wild dogs is duo to the 
large reward paid for their dostruotion It is unfor¬ 
tunate that the author speaks with two voices about 
the relative abundance of game at the presont day 

Gradual Decrease of Game in Reserved Forests 

In tho earlier part of his article, Mr Champion 
gives as his doflnite conclusion that “taken as a 
whole the head of game shot recently has generally 
shown no marked doorcase, except in the mountain 
reserved forests, where control is not bo easy”, and 
again “tho impression of senior forest officers is 
that . . the game in the United Provinces 
Reserved Forests as a whole has not markedly 
‘ decreased during the last 25 years, exoept in the 
high hill forests". Rut before concluding his article 
he rooonsiders tho matter, and the result is by no 
means so encouraging . “I am not so certain as I 
was that the head of game inside the United Provinces 
Reserved Forests is not decreasing Although 

still a good place for animals in 1931,1 would estimate 
that thore hail boon at least a 25 per cent decrease in 
nearly all species during tho previous docode ” The 
decrease he puts down to tho ease with which shooting 
can now be prosecuted owing to motor cars, and the 
destruction of game ui areas outside the forests, 
which results in a smaller influx into the forests, and 
along with this the greater damage done to animals 
straying from the forests Although the position in 
the reserved forests is not so serious as in outlying 
areas, it appears to have definitely deteriorated, and 
in view of this it. is unfortunate that the earlier 
misleading statement was not doloted or modifiod 
before tho article appeared in print 

Electrical Control of Road Traffic by Vehicle Actuation 
The control of road traffic by means of vehicle- 
actuated signals is making rapid progress In a paper 
read to the Institution of Electrical Engineers on 
January 24 by Mr. T P Preist, the relative merits 
of the control of road traffic by traffic officers and 
by time-controlled signals are discussed. The great 
advantage of using traffic officers is that they are 
able to take advantage of any useful break in a heavy 
stream of traffic and so reduoe tho time interference 
to a minimum. A drawback is that they are not 
’ conspicuous ; this could be reduced by mounting 
them on a raised platform or crow’s nest, but even 
this is not always effective, and a driver in the rear 
has to deduce the signals from the movements of 
the vehicles ahead. They also favour unduly horse- 
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drawn vehiclos and stragglers With automatic 
lamps tho signals arc highly visible and control tho 
traffic of vehicles before officers could seo them from 
the cross-roads On tho other hand, the Bystom is 
quite inflexible and may lead to much waste of 
time Although railway practice has provided much 
valuable information to designers of road traffic 
control, there is a great diffeionce between the fixed 
path of the railway tram and tho haphazard paths 
of the road vohiclo Mr Preist pointed out a useful 
analogy between tho road traffic problem and the 
problems that arise in telephony Both arts have to 
select and control particular paths from the total 
available and onsuro the orderly passage of tho 
chance traffic amvuig on thoso paths. In telephony 
the ‘traffic* is concerned more with areas than with 
intersections, and future progress of rood tmffio 
control will probably lie in this direction. 

Recent Acquisitions at the Natural History Museum 

Among tho recent acquisitions at the British 
Musoum (Natural History) is a collection of 010 
Ooleoptera comprising 197 named species of Carabidra 
(Treolunte) and 257 species of Sitphidao (Bothyscnnsn 
and Catopinro) received from Dr R Joannel, director 
of tho Museum d’Histoiro Naturello of Paris The 
mam interest of these two groups of beetles is that 
they include tho beetles that inhabit the extensive 
limestone caverns both of Europe and Amorica In 
the oourso of the ages that have olapsed sinco their 
ancestors left the free air and sunlight, various 
modifications for a cavormcolous habit have been 
evolved , thus, they have completely lost thoir oyes, 
their oolour is an almost uniform reddish yellow, 
their legs have tended to lengthen whilo their wings 
have tended to disappear, and in some groups have 
been entirely lost, and their long isolation as separate 
colonics has brought about the evolution of distinct 
speoies in each different system of caverns Tho 
Department of Mineralogy has received by exchange 
a portion (4,030 gm ) of a new meteoric stone from 
Lake Labyrinth m South Australia A largo series 
of specimens from the Libyan Desert has been 
collected by Dr L. J, Spencer, keeper of minerals, 
while on tho expedition of tho Survey of Egypt to 
the Sand Soa in December The object of the ex¬ 
pedition was to investigate tho origin of the lumps 
of pure silica-glass found on tho surface m the Btony 
or gravel ‘streets’ between the high (300 ft ) north- 
south dunes near the border of Italian Cyrenaica 
Wind-worn pieces of clear glass were found in 
abundanoe over an area of 200 km. X 40 km , the 
largest lump weighing 16 lb Many of the pieces had 
been broken by primitive man and were associated 
with hundreds of thousands of flakes of glass and 
quartzite. Querns and grinding stones were frequently 
found, and at one spot sixty fine palaeolithic axes 
of quartzite, 8-10 m. long, were found. The region 
must at one time have supported a large population, 
but now not a living animal or plant is to be seen. 
Unfortunately, the glass could not be traced to any 
source. Another kind of sihoa-glass was found in 
the form of Lightning-tubes or fulgurites, made by 
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the fusion, of the Band when the dunes were struck 
by lightnuig Those aro paper-thin tubes } in to 
one mch in diameter and penetrating downwards to 
the depth of eight feet nr more 

The Department of Botany has been presented 
with the remainder ol W Barton’s herbarium 
excepting the genus Rosa Tho prosont consignment 
is of about 12,000 sheets with carefully mounted and 
well-arrangod plants, the whole in an excellent 
condition The herbarium includes that of H J 
Riddelsdoll and Mrs Foonl Kelsey It is chiefly 
British, but includes some Alpine collections. Tho 
20,000 sheets make an extremely valuable addition 
to the collections Mr N Douglas Simpson has 
presented about 500 flowering plants from tho Anglo- 
Egyptian (Sudan Those form u most usoful gift 
as they supplement the collection made by J E 
Dandy, assistant keeper in the Department, on his 
recent expedition A collection of 750 flowering 
plants by H H. Slator from Iceland, Nova Zombla, 
Kolipnov, has been purchased , it fills some gaps m 
the Department’s oxtonsivo senos of northoin plants 
Seven note-books which formorly bolongod to Edward 
Forster (1765-1849) havo boon purchasod from the 
Saffron Walden Museum They contain a good deal 
of information about the plants ho collected, and 
can now bo ugain associated with his herbarium 
which has been m the Department of Botany sinie 
1849, Robert Blown purchasod it at the sale of 
Forster’s books and horbanum, and it formed the 
nucleus of the British Herbarium 

Cambridge University Botanic Garden 

Considerable publicity has been given m the 
Press to tho will of tho late Mr R R Cory, who was, 
in his lifetime, a generous benefactor of tho Botanic 
Garden in Cambridge Ho bequeathed tho residue of 
Ins estate to tho University for the benefit of the 
Garden, with the provision that the income from 
£30,000 of the residue should be used for certain 
specific purposes This has led to the impression that 
the Garden would now be provided with an adequate 
income Prof A C Soward, professor of botany in 
the University of Cambridge, informs us, however, 
that “because of annuities created by Mr Cory’s 
will, the University should not expoct any income 
for the Garden fiom his estate for many years to 
come. This means that the help hitherto given by 
the ‘Fnonds of the Botanic Garden’, by the promoters 
of tho Somerset Employment Fund and by others 
interested in the Garden will be as urgently neodod 
and as gratefully received as m the past.” 

Fireball of January 3, 1935 

Mb. A. Kino, 53 Victoria Road, Ashby, Scunthorpe, 
Linos, sends us the following particulars of this 
object: At 9h. 24}m. in the evening of January 3 
a fireball, which was nearly as bright as the full 
moon, shot across south-west England. There were 
about sixty observations, ranging in place from 
Peterborough to 10 miles south of Falmouth. From 
the best of these the following path was deduced : 
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Bogan, 55 miles high over English Channel, 23 miles 
south of Christchurch , mean deviation, 3-0 miles 
Ended, 20 miles high ovor 4m. south east of Wotton- 
under-Edge, Glos , mean deviation, 1-8 miles. 
Longth of visible track, 92 miles , speed, 13 miles 
per sen. Radiant, 76°-15°, altitude, 22 6° The 
fireball exhibited remarkable colour changes during 
its flight, and drew out a red tail A double detona¬ 
tion was heard at Dursley , at Crowkomo the object 
was seen to split into two halvos towards the end 
of the path, which would seem to account, on the 
assumption that each piece sot up its own shock- 
wavo, for tho Dursley observation The velocity, 
allowing for air resistance, was of the parabolic order 
Assuming parabolic speed, tho application of tho 
correction for zenith attraction brought the radinnt- 
jsisition to 77°-20° and yieldod the orbit t, 20 5°; 
it, 139 2°; O, I02 , 6°; q, 0 8805 The theoretical 
parabolic speed was 14} miles per second 

Bibliography in Entomology 

The annual meeting of the Royal Entomological 
Socioty of London was held on January 16 In lus 
presidential address, Dr S A Neave took as lus 
subjoct tho development of bibliographical work 
relating to entomology After dealing briefly with 
tho growth of bibliographical compilations on the 1 
subject, Dr Noavo described the organisation re¬ 
sponsible for tho production of tho monthly issues of 
the Review of Applied Entomology His own very 
close connexion with the founding and growth of this 
periodical enabled him to give to his audience an 
intimate explanation of the manner in which the 
litorature is surveyed and abstracted • the details of 
editorial duties and the work of preparing tho 
elaborate indoxos which are bo prominent a feature 
in each completed volume This well-known publica¬ 
tion enjoys a world-wide circulation, and aims at 
keeping workers posted, by moans of summaries, in 
the vast literature pertaining to the agricultural, 
medical and veterinary aspects of entomology 

Vocational Guidance in the United States 

The vocational guidance scheme which has been 
in operation in Great Britain for twenty-one years 
was recently reviewed at the request of the Minister 
of Labour by a committee of the juvenile employment 
councils. On the other side of the Atlantic also the 
‘coming of age’ of vocational guidance as a function 
of the State has bfeen recognised, and the very wide 
implications of the 'new deal’m this regard ore dis¬ 
cussed by the associate professor of education and 
sociology in the University of Pittsburgh m an article 
in School Life of September, It is pointed out that, 
in the past, vocational guidance has to a large extent 
been stultified by the gross inequalities in occupa¬ 
tional rewards—inequalities which it is one of the 
purposes of the ‘new deal’ to reduce. Further, it has 
been a matter of national pride that everyone has' 
the right to aspire as high as he will, regardless not 
only of social position and antecedents but also of 
apparent qualifications of intellect and character, and 
however obvious it may be to a vocational adviser 
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that his aspirations are incommensurate with his 


abilities Now for the first time the view is tenable 
that society will not tolerate the waste involved m 
maintaining this conception, already largely illusory, 
of the individual’s right to freedom of choice of 
occupation A guidance far more positive and com¬ 
pelling than hitherto will obviously enhance the 
importance of the agencies responsible for it and, 
moreover, all teachers, supervisors and curriculum- 
makers will be increasingly preoecupiod with their 
function of oxplormg and testing their pupils’ 
capabilities 

Burden Mental Research Trust 

At a meeting held rocentlj in London, the com¬ 
mittee of administration had before it. reports of tho 
first year’s working of the Burden Mental Research 
Trust, which Mrs R G Burden endowed a short 
tunc ago with £10,000 The investigations contem¬ 
plated hy tho Committoe are being carried out by 
Dr J A Fraser Roberts, assisted by Dr R M 
Norman and Dr Ruth Griffiths An extensive survey 
of the mentally normal as well as the mentally 
abnormal has been initiated, and when the Trust 
eventually publishes its final report, it is hoped and 
expected that much valuable information will be 
forthcoming as to tho nature of the transmission of 
mental abilities and disabilities The Trust has also 
arranged for the co-operation of other distinguished 
investigators from different parts of Great Britain, 
one of whom—Dr Shepherd Dawson of Glasgow - 
has already complied with tho request of the Com¬ 
mittee 

Vital Statistics for 1934 

The provisional figures of the vital statistics for 
the year 1934 have been issued by tho General 
Register Office, Somerset House They are os follows 
tor England and Wales live births, 14-8, and deaths 
(crude rate), 118 per 1,000 resident population, and 
infant mortality rate (deaths under 1 jearpor 1,000 
registered live births), 69, The birth rate shows an 
increase of 0'4 per 1,000 above the low record of 
1933, and is noteworthy os being tho only increase 
recorded since 1920, except in 1928, whon there was 
a slight improvement of 0 1 following an exceptional 
fall m tlie previous year The crude death rate is 0-6 
below that for 1933, and only 0 4 abovo the lowest 
recorded m 1930 The mfant mortality rate is 6 per 
1,000 below that for 1933, and is the lowest recorded, 
tho previous lowest being 60 for 1930 

Scientific Exhibition at Bombay 

The staff and students of the Royal Institute of 
Science, Bombay, held a most successful Scientific 
Exhibition on December 13-18, 1934, in aid of the 
Bombay hospitals. In a country like India which 
possesses few scientific museums, such exhibitions 
have great educational value, and the example 
of the Bombay Science Institute might well bo 
followed elsewhere. About a thousand pounds were 
realised for the hospital fund. It may be remembered 
that similar exhibitions were organised in London 
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several years ago in connexion with the King 
Edward’s Hospital Fund and wore very successful 

Solid and Liquid Gases in Science and Industry 

The low temperature exhibition, which is being 
arranged by the St icnce Museum, lias already been 
mentioned in these columns , we now learn from 
the dim tor of tho Museum, Col E E B Mackintosh, 
that the opening date has been postponed until 
March 1936 111 order to give a longer time for tho 
prepaiation of the exhibits The exhibition will 
remain open until tho end of May and will therefore 
immediately precede tho Seventh International 
Congress of Refngeiation to be held in Holland in 
May 1936 Promises of several interesting exhibits 
have already boon received and the committee', 
undei the chairmanship of Mr H T Tizaril, lifts 
mado considerable progress with tho arrangements 
Tho other members of the committee are Dr Ezer 
Griffiths, Prof P Kapitza, Prof F A Lindemann, 
Prot J C McLennan, Isnxl Melchott, Mt C V. 
Paterson, Dr J I) Pollock, Prof F Simon, Prof 
M W Trovers and Mr R S WJupplo, while tho 
Museum officer resjionsible for carrying out tho 
uirongcmonts is Mr 1’ V Crawhall, who was also 
responsible for tho Refrigeration Exhibition recontly 
hold m the Scioneo Museum 

Standardisation of Hospital Equipment 

A oorv of a report made by a Committee set up 
in 1931 bv the Public Health Congress Counoil, 13 
Viotona Street, London, S W 1, to explore possi¬ 
bilities of standardisation of hospital equipment m 
Great Britain has been forwardod to county and 
county borough councils by tho Ministry of Health 
(Circular 1410) It is conoludod that some 30 per cent 
of the total maintenance ooste of hospitals is incurred 
m respect of goods that can be readily standardised, 
without affecting tlie efficient working of institutions 
or interfering with the requirements of their pro¬ 
fessional staffs It is shown that by standardisation 
and bulk purchasing, economies of 10-30 per cent 
may be effected Standardisation is applicable to 
hospital furniture and textiles, crookery, cutlery, surg¬ 
ical materials and rubber goods, office requisites and 
many other articles , examples are given of economic-, 
that can be effected in this way, and reports of com¬ 
mittees that have considered the subject m Germany 
and in New York are given in appendixes 

New Map of Hispanic America 

In 1920 the American Geographical Society began 
the compilation of a map of South America from 
existing sources. Tlie available material is consider¬ 
able, but so far no general map had been produced 
in any sense representative of the existing informa¬ 
tion. The Society now announces the publication of 
fifty of the hundred and two sheets which together 
will oover America from Mexico to Tierra del Fuego. 
Already large blocks including most of Chile and much 
of Brazil are ready. The scale is 1:1,000,000 and the 
style is in conformity with the International Map of 
the World on that scale. The Sooiety also announces 
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the publication of a catalogue of the maps of Hispanic 
America in four volumes, giving a complete list with 
critical notes of all the source material used in tho 
compilation of the map 

Announcements 

It is announced in The Times of January 25 that 
the Loder (,'up, awarded for “meritorious service in 
tho cultivation and preservation of New Zealand 
flora”, lias been awarded to Lord Bledisloe who, 
during his term of office as Governor General of New 
Zealand, has done much for tho protection of forests 
and encouraged the cultivation of tho native flora 

Lord Hirst of Witton has been elected an 
honorary member of the Institution of Electrical 
Engineers The thirteenth award of the Faraday 
Medal of tho Institution has boon made to Dr F B 
Jewott, president of the Bell Telephone Laboratories, 
New York Tho Faraday Modal is awarded not more 
frequently thnn once a year, either for notable 
scientific or industrial achievement in electrical 
ongmeoring or for conspicuous service rendered to 
tho advancement of electrical science, without re¬ 
striction as regards nationality, country of residence, 
01 membership of tho Institution 

“In order to bring to the notice of themo interested 
in the applications of physics to the development of 
industry, to assist those enguged m industrial 
research and generally to promote the application 
of physics to industry” the Institute of Plijsies 
is arranging conferences on industrial physics 
A conference on “Vacuum Devices in Research and 
Industry" will bo held in Manchester on March 28-30, 
under tho presidency of Prof W L Bragg Member¬ 
ship of the conference is open to all interested, and 
there is no fee At tho University thero will be an 
exhibition of instruments, apparatus and books 
Further ui formation can be obtained from the 
Secretary, Institute of Physics, 1 Lowtlier Gardens, 
Exhibition Road, London, SW7 

The Faraday Society will hold a general discussion 
on “Tho Structure of Metallic Coatings, Films and 
Surfaces” at the Imperial College of Science and 
Technology, London, S W 7, on March 29 30 An 
introductory papier will be read by Dr C H Desch 
The discussion will be divided into two parts Part 1 
will be on "Electron Diffraction Methods” Prof 
G P Thomson will read a papier on “An Apparatus 
for Electron Diffraction at High Voltages” ; Prof 
O I Finch is to deal with “Electron Diffraction and 
Surface Structure” , and piapiers by several foreign 
visitors will follow Tho socond part of the discussion 
will be on “The Structure of Metallic Coatings” 
Prof E N da C Andrade will read a paper on 
“The Crystallisation of Thin Metal Films", and papers 
by distinguished workers at home and abroad are 
piromised Further information can be obtained 
from the Secretary, Faraday Society, 13 South 
Square, Gray’s Inn, W.C 1. 

Th* Institute of Chemistry will celebrate its 
oharter jubilee this year, The Institute was founded 
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in 1877, and incorporated by Royal Charter in June 
1885 Arrangements aro being made for a banquet 
to bo hold on July 9 and a reception on the following 
evening 

A David Anderson-Berry Gold Medal, together 
with a sum of money amounting to about £100, will 
bo awarded m July 1935 by the Royal Society of 
Edinburgh to the jjorson, who, in tho opinion of the 
Council, has recently produced the host work on the 
nature ol X-rays in their therapieutical effect on 
human diseases A similar award will be made ovory 
three years 

The Dobree collection of European Noctue whioli 
has boon in the Museum at Hull for many years, 
and a catalogue of which (Pp. xv + 166 Is.) was 
issued in 1909, contained a certain number of type 
spiocimons In the interests of students of entomology, 
it soomed desirable that these typos should be in 
the national collection, and arrangements have been 
made whoroby they aro now m the British Museum 
(Natural History) at South Kensington, which has 
supplied suitable specimens to take their pilaoes at 
Hull 

Applications are invited for the following appoint¬ 
ments, on or beforo tho dates mentioned —An 
engineer at the Fuel Research Station, East Green¬ 
wich —Tho Establisliment Officer, Department of 
Scientific and Industrial Research, 16 Old Queen 
Street, Westminster, 8,W 1 (Fob 6). A borough 
electrical engineer for Middleeborough—Tho Town 
Clerk, Municipal Buildings, Middlesborotigh (Fob 11) 
A physiological chemist at the Imperial Institute 
of Agricultural Research, Bangalore—The High 
Commissioner for India, General Department, India 
House, Aldwyih, London, WC2 (Feb 15) An 
assistant in the Essex Museum of Natural History— 
The Pnncipial, West Ham Mumcipjal College, Romford 
Road, E 16 (Feb 15). Assistant electrical engineers 
in tho Admiralty Service—Tho Secretary to the 
Admiralty (CE Branch), Whitehall, London, S.W.l 
(Feb. 16) Assistants m clinical pathology, morbid 
anatomy, bacteriology and pathological chemistry 
in the British Postgraduate Medical School, Ducane 
Road, Hammersmith, W 12—The Doan (Feb 18) 
A lecturer in biology at Whiteland’s College, Putney, 
London, 8 W 15—The Secretory (Feb. 20). A lecturer 
in chemistry m the Leicester College of Technology 
—The Registrar (Feb. 22) A professor of ohem- 
istry m University College, Exeter—The Regis¬ 
trar. A lecturer m natural history in the Froebel 
Educational Institute, Grove House, Roehampton 
Lane, 8 W. 16—The Principal A Cargill professor of 
applied physics in the University of Glasgow—The 
Secretary to the University Court. A Gardiner pro¬ 
fessor of physiological chemistry in the University 
of Glasgow—The Secretary of the University Court. 
An assistant research engineer at the B.B.C.—The 
Chief Engineer, Broadcasting House, London, W.l. 
A temporary assistant lecturer m mechanical en¬ 
gineering at the Gloucester Technical Oollege-rThe 
Pnncipial. 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature No notice is taken of anonymous communications 
Notes on points in some or this week’s letters appear on p. 180 
Correspondents are invited to attach similar summaries to ttikiu oommunh ations. 


Origin of the Cosmic Rays 
From the properties of the kinematic world-models 
which I have boon investigating during the past two 
and a half years, it can be shown that any unimpeded 
free particle, at large in inter-galactic space, under¬ 
goes acceleration as reckoned by an observer located 
on any arbitrary nebula, and attains the speed of 
light at some finito epooh in the experience of that 
observer. It then decelerates It can also be shown 
that at any arbitrary epoch, m any arbitrary domain 
of inter-galactic spaco, there will occur some particlos 
possessing velocities arbitrarily close to that of light. 
If such a particle, of atomic dimensions, happens to 
undergo a collision during this phase of its trajectory, 
it will give rise to effects similar to those observed in 
oosmic ray experiments I therefore identify the 
primary agency responsible for cosmic rays with high¬ 
speed particlos accelerated to the vicinity of the 
speed of light by the gravitational pull of the rest of 
the universe 1 . The arguments required are purely 
kinematioal, and involvo no appeal to any specific 
theory of gravitation, or any arbitrary hypotheses 
This identification is compatible with the corpus¬ 
cular character assigned to the primary agency by 
many authorities The identification accounts for 
the observed isotropy , and it provides the origin of 
the high energies, predicting mdeed that there is no 
upper limit to the energy of a single ‘ray’. The enorgy 
is drawn from the infinite enorgy associated with the 
infinitely many partioles constituting the universe. 
Lastly, the identification removes the old impasse to 
wlnoh other theories of the origin of cosmic radiation 
have appeared to load . that if the primary rays 
were bom m the interiors of stars, it is diffioult to 
see how they could ever get out, yet if they were 
bom as a result of multiple collisions m inter-galactic 
space, it is diffioult to see how the mter-galactio 
,' lonsity of matter oould be high enough, 

A full account of these investigations will appear 
shortly in a volume to be published by the Clarendon 
Press. The results were first described at Dr. N. V. 
Sidgwick’s colloquium at Oxford on February 19, 
1934, and have been discussed in numerous lectures 
elsewhere. E. A. Milne 

19 Northmoor Road, 

Oxford 
Jan. 11. 

‘ <f Botin and Kolhflreter. Z. Pkvi , M, 777 , 1929 


‘Extra' Rings and Bands in Electron Diffraction 
Patterns 

So-called ‘extra’ or forbidden rings have been 
ibserved from time to time in electron diffraction 
patterns, and their origin has been attributed to 
half-order diffractions or imp unties. Cases in which 
more than one such ring have occurred m a single 
pattern have been rare. We have obtained patterns 
from platinum, gold, silver, cobalt, nickel, chromium, 


iron, tm, graphite and Aino oxide exhibiting not only 
up to as many as 14 ‘extra’ rings, but also remarkable 
circular bands with well-defined hoods 

The mam facts relating to these rings and bands, 
so far os they have boen ascertained, ore as follows : 
(1) Tho method of production of the specimen is 
immaterial, but tho crystals must be orientated ; (2) 
specimens of similar thioknoss and method of pre¬ 
paration show much loss background if tho crystals 
are orientated than when randomly disposed , (3) 
for a given onontation the ‘extra’ ring and band 
pattern is characteristic of tho crystal lattice , for 



example, all body-centred cubic polycrystallme films 
with (111) face orientation yield ‘extra’ rings in the 
same relative positions , (4) no ‘extra’ spots have 
been observed in single crystal patterns , (5) with a 
suitable film, the thickness being rather critical, a 
tern oonsistmg almost wholly of ‘extra’ rings can 
obtained, finally, (6) one head of each band 
coincides with a normal ring or with the central spot, 
while the other consists of an ‘extra’ ring. Fact (1) 
exoludes impurity as a contributory factor, and (6) 
suggests that secondary scattering plays no material 
rflle in tho formation of ‘extra’ rings ; mdeed, it can 
be shown that a primarily diffracted ray, hid, on 
undergoing a second scattering, h'k'l’ m the same 
crystal will give diffracted rays falling on normal 
pattern rings. 

It seems to us that the ‘extra’ rings and bands owe 
their origin to the external crystal shape, that is, to 
the boundary faces through which the electron beam 
leaves the crystals. For example, the pattern. Fig. 1, 
was obtained from a face-centred cubic polyorystalline 
silver film orientated with 110 planes normal to the 
beam, that is, equivalent to a single crystal rotating 
about an axis in the beam parallel to a cube-face 
diagonal. Four distinct ‘extra’ rings lie within the 
very intense 111 ring, and two conspicuous bands are 
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visible, one betwoen the central spot and tho first 
‘extra* ring and the other betwoen the 200 and the 
outermost extra’ ring just inside the 111 The first, 
third and fourth ‘extra’ rings correspond to diffraction 
of the primary beam by plane gratings consistmg of 
the atoms in tho (111) exit faies, wlulo the second 
and also tho fourth corresjMind to diffraction by (120) 
exit pianos As tho electron wave flouts pass down 
tho inclined exit faces, tho third Lauo condition and 
the structure amplitude restrictions relax and finally 
disappear, with the result, that one intenso band is 
swept out between tho 200 and the fourth ‘extra’ 
ring and another between tho central spot and the 
first ‘extra’ ring A similar explanation has boon 
found to account for the other bands and ‘extra’ 
ruigs so far observed 

The value ol the ‘extia’ nags and bands in crystal 
structure analysis is evident We have here for tho 
first tune a possible means for identifying tho actual 
crystal faces m crystals of sub-microscopic dimensions 

G T Finch 
A G Qr a Kurcr.i,. 

Department of Chemical Technology, 

Imperial College of Science 
and Technology, 

S W 7 


Differences between Male Hormone Extracts from 
Urine and from Testes 

The identity of the male hormone, extracted 
respectively from unno and from testes, has been 
assumed but never proved since tho original isolation 



of aotive substances from these two sources. We* 
and also other authors'.* have pointed out various 
chenuoal and biological differences. The following 
experiment shows a moro definitive differentiation. 


Twenty-one male rats were castrated when 3-3$ 
weeks old , and at the age of 6-6$ months, when the 
avorage weight was about 260 gm., were divided into 
three groups The first group of five anunals was 
untreatod The second group of eight animals re¬ 
ceived injections of male hormone extracted from 
urine , the third group of eight anunals, injections 
of male hormone extracted from testicles 

The oxtracts were administered during four periods 
of six days, tho dosage Vicing increased at each 
phase Tho preparations hod boon standardised on 
capons During the first six dajH, 2x06 comb 
units (C u ) daily wore given , during tho second 
six days, 2x1 r u , during the third six days 
2 X 2 c u , and during the fourth six days 2 x 4 o u 
When tho anunals were killed on tho day aftor tho last 
injection, they showed extraordinary differences m 
tho size of the seminal vesicles (Fig 1) The average 
weight of tho sominal vesicles was 8 mgm in the 
controls, 113 mgm m the group treated with urinary 
extract and 638 mgm m the grouj) treated with 
testicular extract The difference in size of the 
prostate of the injectod animals was much less 
(0 mgm , 66 mgm , 106 mgm ) The histological find¬ 
ings are to lie published later 

E Dinqkmansk 
J Fhkttd 
F. Laqueub 

Pharmaco-Therapeutisch Laboratorium, 
Umversiteit, Amsterdam. 

Doc. 24 

1 Liqueur,0 8 .and Mllncli.^er BM rhyiiol , 81, 3/4, 1031 

• Gallagher, T F , and Koch, F C , SndocnnolotV, 18, No 1, 107 , 
1084 

* HatsuiaU, K , Jap J Med Set , 7, No 1, 1014 

* Freud, J , and liqueur, K , Acta Ilrcvia Need , 4, 100, 1084 

• Freud, 3 , Acta Drtna Nttrl , 4, 81, 1044. 


Excretion of Nitrogenous Compounds from the Root 
Nodules of Leguminous Plants 

The activities of tho nodule, and particularly the 
excretion of mtrogonous compounds from tho nodule 
into the medium, are largely dependent upon the 
supply of air to the roots The quantity of excreted 
nitrogenous compounds is the greater the larger the 
oulture flask. This fact has boon clearly demonstrated 
by our experiments with sterile oultures of inoculated 
peas in quartz Band The result* also showed that 
the rate of exoretion is proportionally highest at an 
early stago of development of the plants when the 
nodules are still quite young Hence it oan be con¬ 
cluded that the passage of the nitrogen compounds into 
the sand actually is due to excretion and not to a 
decomposition of the nodule proteins. 

Wo have previously shown 1 that nitrogen com¬ 
pounds, found m sand after growth of inoculated 
leguminous plants under sterile conditions, oonsist 
mainly of ammo-acids. Since these compounds 
cannot be breakdown products of nodule proteins 
it is reasonable to assume that tho fixation of nitrogen 
takes place at the surface of the bacterial cells in the 
nodule, and that nitrogen compounds thus formed 
are partly utilised by the host plant and partly 
diffused into the soil. This view receives additional 
support from the fact that the protooolastio action- 
of leguminous bacteria and nodules is very slight. 

Excretion of nitrogenous compounds from root 
nodules is not attributable to a mechanical wound¬ 
ing of the root hairs through sharp-edged sand 
particles, since the same phenomenon was found to 
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take place alao in agar oulturea if the aocess of air 
to the nodules and roots is facilitated by allowing 
the agar to shrink. Consequently, the exoretion is 
a natural prooess which is olosely dependent on the 
air-oontent of the medium 

Recently wo have found* that pea and clover 
nodule baotena effect a butyrio fermentation of 
glucose, whereby hydrogen is also produced. This 
finding will probably help us to gam a dearer con¬ 
ception of the mechanism of nitrogen fixation. All 
attempts to effect a fixation of nitrogen by free 
living nodule bacteria have so far led to negative 
results This is probably due to the fact that ordinary 
sugar compounds are very poorly utilised by these 
bacteria. It seems, therefore, natural to assume that 
the nodule bacteria recoive from their host plant 
somo particularly suitable sugar compound which is 
readily utilised, and provides the energy required for 
nitrogen fixation Theoretically it would thus be 
possible to effect a fixation of nitrogen by free-living 
nodule bacteria as soon as the chemical nature of 
the spocifio carbohydrate is ascertained. 

Further details will bo published in the Journal of 
Agricultural Science 

AKTTORI I VIKTANEN 

SynnOve v Hausen 
laboratory of the Foundation 
for Chemical Research, 

Helsingfors, Finland. 


1 Vlrt*nen. A 
US, 108 , l4- 
• VlrUnen. 
790. 1084 


inen. a l , v nmiuen, 8 , and KantrOm. H , Bwelm Z , 
, 1033 NatitRS, 181, 834, April 18, 1033 
- . • Norlund, M . and Hollo, B , Bioehtm J , 28, 


Synthetic Compound with Vitamin B, Activity 
According to a noto 1 in Nature on a lecture 
recently given by me, synthetic 0.7-dimethyl-9-l- 
araboflavm, C lf H„N 4 0„ possesses similar growth- 
promoting activity to that of lactoflavine (vitamin 
B,). The statement, that a oatalytically active 
oompound results by combination with the oolloidal 
carrier of the ‘yellow enzyme' of O Warburg and 
W. Christian is incorrect, both for the natural and 
synthetic pigment, in so far as experiments in vitro 
are oonoemed. Aooording to the vn vitro experiments 
described by H. Theorell*, phosphoric acid plays an 
important rOIe in the combination. In vivo, on the 
other hand, a combination of both pigments with 
phosphono acid and protein to form yellow enzymes 
apparently takes place In this sense only • does the 
synthesis of a oompound with vitamin B, activity 
represent also the first synthesis of the active group 
of an enzyme. 

Richard Kuhn 

Kaiser Wdhehn-Institut, 

Heidelberg. 

Jan. 9. 


•saardrii. 

' For the oriotnsl Gen 
1M , 1036 


For the origin*]’German text, lee Btr , 87, 2084 , 1034 «, 


Formulae and Equations in Nuclear Chemistry 
The question which Prof. Lowry raises on p. 36 
of Nature of January 6 is one which has perforce 
exercised my mind in the last few days, since I am 
at present revising the final page-proofs of the report 
of the International Gonffcfence on Physios. He refers 
to the different positions in which the numerals 
indicating the mass and atomio number of a nucleus 
or® placed by different writes*. Thus, we have 


{He, ,He 4 and He, 4 He points out that if the last 
form is used, there is a difficulty in showing the 
number of atoms m a molecule in the customary 
English fashion (for example, Cl,) whilst both the 
second and third forms introduce a difficulty for the 
French ohenust, who is in the habit of writing Cl* 
for a molecule of ohlonne 

As a matter of foot, the ideal symbolism would 
leave spaoo not only for this numerical indication, 
but also for a sign to denote the state of ionisation. 
The two requirements together completely rule out 
both the second and third forms above, leaving only 
the first as suitable for general adoption 

From a logical point of view, if the symbol refers 
to a nucleus and not to a complete atom, the lower 
numeral is unnecessary. If a nuoleus has subscript 2, 
it is helium, and oonversely. Thus, the simplest 
method would be to write 4 He, *Li or ’Li 
The only objection is the ugliness of the juxta¬ 
posed large and small figures in suoh an equation 
as 2*H, + 14 O t = 2>H,'*0. 

If we wore bold enough, wo Bhould adopt a logical 
scheme, and save the printer much trouble, by giving 
up the letter instead of the subscript An atom 
would be represented by a number or numbers in 
a bracket: (1, 1) and (1, 2) for ordinary and heavy 
hydrogen, (2, 4) for helium, (3) to mean either isotope 
of lithium, and so on. 

Tho above reaction w^uld then be written 

2(1, l), + (8, 10), = 2 [(I, 1),(8, 16)] 

It is easy with this notation to show statoe of 
ionisation . (17, 35)- + (19, 39)+ = [(19, 39) (17, 35)] 
or (17)- + (19)+ « [(19) (17)] would replace the 
familiar Cl - + K+ = KC1 

If it is decided to retain the use of letters, I would 
plead for the use of H to signify all the isotopes of 
hydrogen. When H is restricted to mean }H, we 
have tho additional symbols *D and *T (with perhaps 
*Q to follow) to remember, and there is no symbol 
available to mean hydrogen m general. One is 
certainly needed for this purpose, and the need is 
illustrated on p 23 of the issue of Nature to which 
I have already referred. 

J. H. ANBURY 

110, Waldegrave Road, 

Teddington, Middlesex. 

Jan 8. 


Absorption Spectrum of Sulphur Monoxide 
In a recent investigation 1 , we attempted to detect 
sulphur monoxide in the photochemical decomposition 
of Bulphur dioxide by examining the absorption 

r strum of the latter before and after its irradiation. 

absorption spectrum of the monoxide was reported 
to have been found by P. W. Schenk and H. Cordee* in 
the spectral region between 3300 A. and 2000 A., and 
although sulphur dioxide has very strong absorotion 
bands m this region, they found evidence of the 
spectrum of sulphur monoxide, even when its oon- # 
oentration was 10 4 times smaller than that of the 
dioxide*. This spectrum, however, could not be 
detected in .the photochemical decomposition of 
sulphur dioxide, and it has been assumed 1 that the 
act of photo-dissociation provides sulphur monoxide 
with a surplus amount of energy whioh makes it 
react instantaneously. But since this surplus amount 
of energy is only 13 oal. for 1950 A., this oonolusion 
did not seem quite satisfactory. It seemed advisable. 
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therefore, to ascertain whether the absorption 
spectrum described by Cord os and Schenk was to be 
attributed to the presence of tho monoxide. 



Flo 1 Absorption spectrum of sulphur dioxide , (a) before, 
>ud (ft) after discharge. 


An olectrodeless discharge was produced m sulphur 
dioxide and the absorption spectrum was taken 
before and immediately after tho discharge, as shown 
in Fig 1 The intensity of the spectra is not quite 
the same, for a thin sulphur him had partly covered 
the plate during the 2} hours of discharge, and it 
seemed necessary to take a longer exposure. Never¬ 
theless, in spite of the difference in intensity, the 
identity of the two spectra cannot be doubted, so 
that there is definitely no new absorption spectrum 
produced by the discharge That m quite clear in 
the original plate, but naturally not so clear in the 
reproductions. The presence of sulphur monoxide, 
on the other hand, m the discharge is proved by its 
omission spectrum, taken during the discharge (Fig 
2), which shows the same bands as tho spectrum that 
was analysed first by V Henri 4 and later by E V. 
Martin* 



li 1 I 1 1*1 


FIO. 2. Kmission spectrum of sulphur monoxide, with mercury 
lines below. 


It seems necessary, therefore, to ascribe the 
absorption spectrum found by Cordea and Sohenk 
to some product of the discharge other than sulphur 
monoxide , m other words, our experiment inchoates 
that sulphur monoxide in small concentrations has 
no absorption spectrum between 3100 and 2500 A. 

G. Kornfbld. 

Physics Department, M MoCaio 

University College, 

Nottingham Nov 23 


1988* Z.'BUUrodmn tiTTsT,' 7o33~' ,*9#,’ llj 

W. Schenk and H Fists, Z arum u alltcm Chm , 818, 118, 
irl and F. Wolff, J PAy. at la Mdm m, VI, 10, 81, 1029. 


* B V Martin, PAyi Ran , 41, l( 
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Sources of Error in Absorption Spectroscopy 
In studying the absorption spectra of the vapours 
of the homologous aldehydes 1 a band spectrum was 
observed m bntyrio and teo-butync aldehydes, which 
was ultimately discovered to be due to benzene. 
Inquiries showed that the oatalyst used in the pre¬ 
paration of the aldehydes had been washed with 
benzene, thus accounting for the presence of an 


aromatio impurity wliioh would not normally be 
expected to ooeur m aliphatic compounds. The 
spectrum is, however, so intense that, when the 
observation tube had boon used to secure a com¬ 
parison spectrum of benzene, it was very difficult 
to get rid of this spectrum in subsequent exposures 
In attempting to photograph the lino structure of 
acetone, Dr. F C Harrow in 1031 observed a very 
fine Berios of bands, corresponding in general char¬ 
acter with those recorded by Bowon and Thompson*, 
which Nornsh, Crone and Saltmarsh* and Noyes, 
Duncan and Manning*have not been able to reproduce. 
The bands observed by Dr Garrow were, however, 
due to interference, since they were only slightly 
weakened when the tube was empty, they were 
also observed with a smgle end plate, and were only 
got rid of by using other quartz plates Bands of 
a similar character have beon described by Schaeffer 
and others*, and those now recorded are probably 
similar in origin The occurrence of a few weak bands 
at wave-lengths loss tlian 2000 A has already been 
recordod by us*, but no traoe of a genuine fine struc¬ 
ture could be found in this region 

C. P. Snow 
E Eastwood 

University Chemical Laboratory, 

Cambridge 
Dec 15 


1 Snow and Kaatwood, NaTBRI, 188. 008. June 16, 1931 
•Bowen and Thompson, Natcrr, 138. 671, April 14, 1984 
• Nonieh, Ciono and Saltmarsh, J Chirm Soc , 1458 , 1834 
4 Noyes, Jr , Duncan and Manning, J Cham Phyi , 2, 717 , 1034 
‘ Selenyl. Math u natunc Benda* am llnoam, 27. 76, 1009 
Chlnmayanamlam, /'roc Hoy Hoc , A, 96, 176 , 1819 Uliosh, Pro* 
Indian Soc for Cultivation of Science, 7, 53 , 1822 Sohftc.ffer and 
Krioke, / /'Aw , M. 253 , 1923 Sohaeflor, Z Phyt . 17,155 , 1923 


Properties of Liquid Films m Fine-Pored 
System^, ni| 

The properties of liquids, and in particular of 
water, when held by finely jiorouB material, are of 
interest to workers in both the pure and applied 
fields A growing mass of evidence point* to the 
necessity of assuming a modification in properties of 
such liquid films even in thicknesses corresponding 
with many molecular layers. 

Shereshefsky 1 and others have produced definite 
evidence that measured vapour pressures of liquid* 
in small capillaries (of radius 0 0005 cm. and lees) 
are very much smaller than those calculated from 
the Kelvin equation. In view of this result, it is 
interesting to note that experiments at the Budding 
Research Station, shortly to be published, have 
shown that for several finely pored plastic materials, 
the hydrostatio suction necessary to remove water is 
of quite a different order from that which would be 
expected from the vapour pressure relation. Similar 
anomalous behaviour has been found When the same 
moist plastic materials are brought to equilibrium 
with a solution of sugar of knCWn osmotio pressure 
through a semi-permeable membrane. Calculations 
show that large discrepancies also exist in published 
literature, where it is possible to compare sets of 
determinations by two dissimilar methods. Thus 
Szigeti’s* measurements of vapour pressures and 
negative absorptions from sugar solutions show these 
anomalies. 

Among other cases of anomalous behaviour re¬ 
ported which may be due to the same causes the 
following may be noted: Glixelli and Wiertelak* 
found low values for the electro-kinetio potential in 
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silica gels which became normal in ignitod gels 
White, Urban and Van Atta 4 found very low valuos 
for stream potentials in pyrex glass capillaries of less 
than 0*001 cm diameter. Wolkowa, in measuring 
the velocity of penetration of liquids mto finely 
powdered materials, found regular behaviour with 
non-polar liquids but anomalous results with water 
and other polar liquids Measurements carried out 
at the Building Research Station of the diolectnc 
constant of liquids in porous materials and itB 
variation with frequency have been found to exhibit 
discrepancies which may prove to be related with 
observations on water in soils made by Smith-Rose* 
It is suggested that Hardy’s’ conception of mole¬ 
cular orientation in thin liquid films formed on the 
surfaco, for which strong evidence is afforded by 
their behaviour as lubricants, may provide a means 
of reconciling the anomalies to whioh wo now direct 
attention In such films, the work required to tear 
up ‘by the roots’ orientated ohains of molecules, as 
is necessary m molecular exchanges between film and 
gaseous phase or across a semi-permeable membrane, 
may bo much greater than that required to slide 
layers from tho surface in a manner which may be 
considered to occur when a direct hydrostatic suction 
is applied This crude picture is, of course, open to 
objections which it is not possible to discuss here, 
but it may serve to emphasise the desirability of 
carrying out measurements by two or more different 
methods in any studies designod to further our 
knowledge of the capillary properties of liquids in 
finely porous systoms B H Wilsdon 

D. G R Bonnell 
M, E. Nottaok 

Building Research Station, 

Garston, Herts. 

Deo 1. 
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Galvanometer Relays 

The use of the rectifier photo-oell to amplify 
galvanometer defleotions is now well known ; but I 
have never seen any explicit mention of the fact 
that, with the customary set-up 1 , the deflections of 
the seoond galvanometer are not in general pro¬ 
portional to those of the first. The discrepancy arises 
because the area of the photo-cell illuminated changes 
as the defleotion of the primary galvanometer changes 

I am now using a modified system in whioh this 
defect is absent. The beam of light from the primary 
galvanometer mirror forms a rectangular image on 
a lens, immediately behind whioh is a pair of right- 
angled priama, whioh throw part of the light on to 
one cell and part on to another. The lens forms an 
“nags of the galvanometer mirror on each cell. As 
the rectangular image moves across the lens more 
light is thrown on to one cell and lees on to the other : 
but there is no change of the oell area illuminated in 
either case, the only effect being to vary the bright¬ 


ness of the images on the cell surfaces Thus, non- 
uniformity of the sensitivity of the surfaces oannot 
affect the proportionality between the defleotion of 
the two galvanomoters. 

The two cells are connected across the galvano¬ 
meter in parallel with, and in opposition to, each 
other ; this method of connexion gives considerably 
greater amplification than can be obtained with a 
divided cell of the same photo electno sensitivity. 

D. H. Eoixett. 

Adam Hilger, Ltd , 

98 Kings Road, 

London, N W.l. 

'A V Hill, J Set Inttr , 8, 262 , 1931 Nature, 183, 686 , 1934 
E V Jodm, NaTURR, 188, 872 , 1934 J Set Inttr , 11, 302 , 1934 


Addition of Hydrogen Bromide to Olefines 

The results of several investigations have con¬ 
firmed the discovery 1 that oxygen and peroxides 
(‘oxidants’) may greatly affect the addition of hydro¬ 
gen bromido to olefinic substances* In all those 
investigations the double-bond bus been in the 
terminal position (CH, = CH — CH, —), oxidants 
eausmg the addition of hydrogen bromide to yield 
CH,Br - OH, - CH, and ‘anti-oxidants’ allow¬ 
ing the formation of CH, — CHBr - CH, 

In order to ascertaui whother the some effect 
could be produced in the reactions of an olefine 
containing a non-termmal double-bond, we 
liavo studied additions to mo undecyleme acid* 
(CH, - CH — CH - (CH,), - COOH) This olefine 
odds hydrogon bromide relatively slowly, and yields 
the same proportions of 9- and 10-bromoundeooio 
acids, whether oxidants or anti-oxidants are present 
A« undecyleme acid (CH, = CH — (CH,), — COOH) 
clearly shows the peroxide effect (Ashton and Smith, 
loo. oit) there is now some evidence that only terminal 
dotiblo-bonds are susceptible 

,T C Smith 
P L Harris 

Dyson Perrins Laboratory, 

University, Oxford 
Dec 18 
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Chm. Soe , 435, 1308 , 1934 Brouwer And Wlbant, Rett (rat cMm , 
58, 1001, 1934 
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Ionisation of the Kennelly-Heaviside Layer 

The eclipse observations of August 31, 1932, and 
Appleton’s Tromsa observations, indicate fairly oer- 
tainly that the normal daytime ionisation in the E 
layer (100 km. height) is due mainly to solar wave 
radiation, and not to neutral oorpusoles as Chapman 
suggested. But the ionising wave radiation may not 
be ultra-violet light (in amount corresponding to 
Planck’s formula at the sun’s temperature) as now 
generally supposed. As Eokersley has remarked, if 
the ionising agent is wave radiation, it must be so 
penetrating as. to be of R&ntgen type; but ho dis¬ 
believes in the emission by the sun of an adequate 
amount of such radiation (Elias, however, for a time 
considered suoh rays to be the cause of the E- layer). 

But solar conditions seem not to preolude suoh 
radiation. If, as Swann has suggested, very fast 
electrons are produced in sunspots, most of them 
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must lose their energy again in the photosphere and 
chromosphere, and in so doing will excite R&ntgen 
radiation, both continuous, scattered and character¬ 
istic The omission need not bo confined to sunspots 
Bartels’ M -regions show that important solar phe¬ 
nomena can still remain undetected by us 

The mass-absorption coefficient (p/p) of ultra-violet 
light is too great for this to penotrate to 100 km 
height Too little is yet known about the value of 
p/p for light between the ultra-violet and the Rfintgen 
region , systematic moasures using the Hopfield con¬ 
tinuous spectrum of helium are very desirable For 
ultra-soft ROntgon radiation, tho course of the p/p 
curve is known approximately to X = 68 A , for which 
wavo-length Messner recently found p/p l 46x10* 
At 700 A , p/p is certainly much greater, probably 
similar to that of celluloids, for which O’Bryan found 
a maximum for p/p (5 8 x 10*) at 800 A Probably 
Hulburt’s estimate (p/p 8 8 x 10*) of p/p for 
ultra-violet ionising light is truer than that used by 
Fflrsterling (1-2 X 10‘) 

The height of maximum ionisation depends 
essentially on p/p If p/p => 6 >6x10* (ultra-violet 
light), the height at midday must exceed 130 km if 
the air temperature T is 218° K, and a lower value 
of T has not boon proposed This assumes no diffusive 
separation of the separate gases if this occurs, the 
height might bo 4 km lower It would excood 
200 km. if the outer layers consist of atomio oxygen 
as suggested by Chapman Again, tho fact that the 
gases of the atmosphere have absorption banda in 
the ultra-violet implies that the thickness of tho 
absorbing layer must much exceed that of the 
lomsod layer (scarcely 30 km.) Hence ultra-violet 
light is unlikely to be the ionising agent for the E 
layer, unless its value of p/p has been over-estimated 
a hundredfold. 

We are thus led to conclude that the agent is 
Rbntgen radiation According as T is taken to bo 
from 218° to 323° K. (and it cannot exceed 100° C. 
in the A’-layer), the ROntgen wave-length will he 
between 13 A and 3 5 A., and also, on aocount of 
the K absorption limit of nitrogen at 3i• 1 A , from 
40A to 31-1 A. As regards the characteristic 
radiations that may be involved, we may note the 
A-radiations from Na (11) to Ca (20), the //-radiations 
of Oa and those from Cu (29) to 8n (60), and the 
M -radiation from Ce (68) to U (92). The soft senes 
for the elemonts near iron can be of importance only 
if T<218° K. 

Ernst A W MOller 

8iemens u Halske A -G , W W M., 
Berlin-Siemensstadt. 


Eocene Beds of the Punjab Salt Range 
Mr. E. S. Pinfold and I have recently made a 
special examination, on behalf of the Attock Oil 
Company, of the Eocone beds of the Punjab Salt 
Range, with tho view of determining their exact age. 
It will be remembered that opinions as to this have 
varied greatly m the past, some geologists referring 
them to the Laki, others to the Khirtliar, while others 
again have shelved tho question of their precise age 
by calling them “Hill” bmostones or “Nuramuhtic 
beds”, etc. 

I have now found, on examining fossils collected 
from these Eocene beds by Mr. Pinfold, that the 
beds are actually divisible into two distinct portions, 
the lower one belonging to the Ramkot and the upper 


to the Laki Having lately received permission 
from the Attook Oil Company to publish our results, 
Mr Pinfold and I hope shortly to produce a paper 
in which tho relevant field and paleontological 
evidence will be discussed m detail. 

L. M. Davies 

8 Oarscube Torraoe, 

Edinburgh 12 
Jan. 16. 


"The Horizons of Thought" 

I know that a reviewer’s comments on a book, 
especially when published in an international journal, 
travel many leagues while an author’s reply is getting 
into an envelope, but for all that I would ask you 
to allow mo to comment on your reviewer’s words 
(in Nature of October 20, 1934, p. 617) oonoeming 
my book, “The Horizons of Thought". I am sur¬ 
prised to read that there is a “peculiar method” 
employed in tho book ; the reviewer seems to imply 
that it is a superficial eclecticism, whioh of course no 
one could countenance As a matter of faot, the 
quotations are used for illustration and application 
of principles previously worked out and published in 
preliminary form elsewhere, as indicated in the 
prefaco The reviewer seems to complain because 
contexts are not stated ; they are omitted for the 
sake of brevity, and also because 1 was interested 
not so much m contexts as in contacts and conflicts 
with tho principles worked out. I was interested 
not so much in elaborating my porhaps “general 
and obvious”, and perhaps even “more or less 
relevant” conclusions, as in showing how often in 
contemporary thought their principles are dis¬ 
regarded, with consequences all the way “from 
mathematics to ethics”. Finally, I must disclaim 
the wish which the reviewer imputes to me, of 
solving problems whioh lie beyond the horizons I 
think the primary task of philosophy is to work 
within the island-universe of the sciences (logical, 
mathematical, natural and social), and treat a groat 
mass of traditional outlying questions non-com¬ 
mittally. 

George P Conobr 

Department of Philosophy, 

University of Minnesota, 

Minneapolis, U.8.A 
Dec 6 


I am interested m Prof Conger’s letter, and I 
understand his points clearly. To deal with them 
satisfactorily would, however, oocupy more space 
than could reasonably be asked for in Nature ; and 
I do not think a controversy on these subjeots would 
serve any practical purpose 

The Reviewer. 


Symbols for Chromosome Numbers 
I agree with Miss Schafer* that the use of a Greek 
letter for the basic chromosome number has serious 
disadvantages and should therefore be dropped. But 
I think a new symbol is necessary, to avoid the con¬ 
fusion which results from a resuscitation of x for this 
purpose. This symbol tends to be overworked, pre¬ 
sumably because every schoolboy begins his algebra 
with x as the unknown quantity. In the result we 
have papers written on the effect of X-rays on the 
X-chromosome. In this cast, however, no oonfosion 
results, beoause the two uses of X Are so different. 
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Formerly * and 2x were in universal use for the 
haploid and diploid ohromosome numbers. Sinco 
then, usage has gradually shifted to n and 2n, pre¬ 
sumably to avoid confusion with X, whioh began, 
after 1900, to be used for the sex chromosome , but 
x and 2x are still employed to some extent in the 
original sense, as previously pointed out*, so three 
usee of the symbol m relation to chromosomes have 
to be distinguished. 

In those circumstances, and in view of the place x 
has already had m the nomenclature of chromosomes, 
oonfusion can only be avoided by adoptmg a new 
symbol for the new conception, and I suggest b as 
a suitable symbol for the basic number 

Since tlus was written, I find that b as a symbol 
for the basic chromosome number has already been 
proposed by Sinotfi* 

K Ruugi.es Gates 

King’s College, 

University of London 
1 Natdri, US. 100, Jan IS, 1B85 
> NATVM. U4, 1011. Deo 28, 1934 

' “Chromosome Studies In Home dlmclona Plante, with special 
Beferenoe to the AUcwome* " Cytoloma, 1, 112, 1928 


Miss Mirsky’s “Northern Conquest” 

In my review of this delightful book I was wrong 
in making it appear on p 884 of Nature for December 
8 that the work was dono under the critical super¬ 
vision of Dr Stefansson I now know that tlus was 
not the cose The great explorer did not see the 
book until it was submitted to him in a complete 
form by the publisher Miss Mirsky is thus entitled 
to all the credit for her brilliant work 

In mitigation of my blunder, I can only say that, 
like the writer of the legendary article on Chinese 
motapliysics, I must have combined the information 
derived from two unrelated statements Those were 
the phrases in Miss Mirsky’s prefatory note 
(1) “During the three and a half years I spent on 
tho book ” and (2) “ the generosity with 
which Vilhjalmur Stefansson placed his fane library 
at my disposal” Of eourso, I should not have 
inferred that the book was written in that library, 
the use of whioh only contributed to the compilation 
of the illustrative maps 

Hugh Robert Mux 


Points from Fc 

Cosmic rays are idontifiod as particles accelerated 
to a speed near to that of light by the gravitational 
pull of the rest of the universe in the kinematic world 
model put forward by Prof. E. A Milne There is 
no upper limit to the energy that sueh a particle 
may acquire, since it is drawn from that of the whole 
universe 

According to Dr G I Finch and Mr A O Quarrell, 
the ‘oxtra’ rings observed in certain X-ray diffraction 
patterns aro duo to the shape of the minute crystals 
that compose the materials investigated, and may 
thorefore help in finding the shape of sub-microsoopio 
crystals The ordinary X-ray diffraotion rings are 
duo, of course, to the lattice arrangement of atoms 
within the crystals 

Male hormone extracts, obtained from testes and 
from urine, while possessing the same power of 
stimulating growth of combs on capons, are found by 
Messrs. E Dingemanse, J. Freud and E Lacqueur 
to differ in their effeot upon the growth of seminal 
' 1 sides in castrated male rats. This shows that 
the urinary and testicular extracts used are not 
identical. 

Prof. A I. Virtanen and Mr. S. v. Hausen point out 
that the nitrogen compounds (amino-acids) found in 
^oil where leguminous plants are grown are excreted 
h V the bacteria nodules of their roots and are not 
attributable to mechanical wounding of the roots, 
hocause it can be shown that exoretion takes place 
also on an agar oulturo, provided access of air to 
nodules is facilitated. The authors have further 
discovered that pea and clover nodules containing 
haotena can produoe butyric fermentation of glucose, 
and they suggest that the bacteria are supplied by 
the plant with a suitable sugar, which provides 
energy for the nitrogen fixation More knowledge 
of this mechanism may lead to the discovery of the 
conditions necessary in order that the bacteria may 
tlx the nitrogen of the air »n vitro. 

Dr. Q. Komfeld and M. MoCaig find that small 
amounts of sulphur monoxide present in sulphur 
dioxide after an electrodeless discharge, can be de¬ 
tected by means of the emission spectrum, but not 
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by means of tho absorption spectrum, bocause tho 
dioxide itself has strong absorption bands similar to 
those of the monoxide 

Dr C P Snow and Mr E. Eastwood point out, 
as possible sources of error m determining the 
absorption gpoctrum of vapours, tho possible presence 
of small amounts of impurities and the offect of 
interferonco bands due to the quartz plates of the 
apparatus. 

Thin films of liquid such as may exist in finely 
porous materials have properties different from those 
of liquids in bulk Messrs B H Wilsdon, D. G R 
Bonnell and M E Nofctage mention their lower 
vapour pressure, with which is related the greater 
hydrostatic suction needed to remove water from 
certain building materials Their esmotio pressure 
and eloctrioal properties are also abnormal The 
authore point out that the behaviour of thin films may 
be connected with tho fact that their molecules 
form more or less orientated chains. 

Mr. D H Follett directs attention to the fact that 
at present, when a photo-cell is used to amplify 
galvanometer deflections, the amplified defloctions are 
not proportional to the original. He describes an 
improved instrument avoiding this difficulty. 

Neutrons and ultra-violet radiation have been 
suggested as possible agents responsible for the 
ionisation present m the electnoally-conductuig layers 
of the upper atmosphere which reflect radio waves 
Eclipse observations have ruled out the noutrons as 
active agents, while the ultra-violet radiation, from 
calculations by Dr E A. W. Muller, cannot penetrate 
in sufficient amounts as far as the iSMayer (100 km. 
high). To account for that effect Mfaller assumes 
that the sun emits, in addition, a more penetrating 
radiation of the X-ray type. 

The search for oil has supplied valuable informa¬ 
tion to geological soienoe in the past. Lieut.-Col. 
L. M. Davies announces that an examination of the 
fossils from the early tertiary (Eocene) beds of the 
Punjab Salt Range m the sub-Himalayan tone shows 
that these strata belong to two distinct formations 
(Ranikot and Upper Laki). 
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Resear c 

Discovenei at Troy. The long-awaited discovery of 
a oemetery at Troy is announced by Dr Carl Blegen, 
of the University of Cincinnati, m a communication 
issued by Scienoe Service, Washington, D C This 
find was made by the third expedition of the Uni¬ 
versity to Hissarlik. A second disoovery of import¬ 
ance was on a site about three and a half miles from 
the actual citadel, at a marginal point of the area 
Here Dr. Blogon found four graves, apparently of 
neolithic age, containing skeletons which in his 
opmion belong to a period antecedent to any settle¬ 
ment hitherto found on the site and representing tho 
earliest inhabitants. At the same point, but at a 
higher level, were later remains, dating from the 
time of the fourth and fifth layers of the citadel. 
The cemetery belonging to Troy itself was found 
just outside the citadel It is contemporary with the 
sixth city and consists of a series of urn burials 
containing ashes, remnants of burnt bones and traces 
of omamonts whioh had not been entirely consumed 
by the funerary pyres Tho practice of cremation 
burial, naturally and unfortunately, has destroyed 
all evidenoe of the physical characters of tho in¬ 
habitants of tho city. A further disoovery among the 
ruined houses was that of a well-preserved buried 
floor, which affords the first opportunity here for the 
investigation of a habitation site The stone bases 
of columns which supported the upper story are still 
in place , but determining tho alignment of tho 
oolumns and tho rooov ery of any household goods 
whioh the floor may have proserved wdl bo tho work 
of the expedition’s next season 

Glazed Stones in Anuquity. The first of a senes of 
notos on glazed stonos, dealing with glazed steatite, 
is contributed by Mr Horace C Beck to Ancient 
Egypt and the East (pt 2 ; 1934) The surface of 
steatite is found to have been altered by chomical 
processes due to at least three different methods of 
treatment The first was to apply a vitreous glaze 
to tho surface and then fire it, This is true glazed 
stoatite , and even when the whole layer of glaze • 
is flaked away, a very hard surface is left on the 
steatite. A second method was to apply an alkali 
and fire it, or to apply a glaze of such a nature that 
when it is flaked away, it leaves a very soft surface 
on the steatite The third, perhaps a modification 
of the seoond, was to whiten the surface, probably 
with an alkali only and, after heating, to paint on a 
pattern. Tho effects of tho various processes on the 
stone are different. All the Egyptian specimens of 
glazed steatite belong to the first class, and it is 
almost entirely an Egyptian product. It has been 
found extending in time from the Bad an an period, 
being earlier than glazed faience, which does not 
appear until pre-dynastio times, down to the twenty- 
seventh dynasty The process was used extensively 
for beads, amulets and scarabs ; but after the twelfth 
dynasty the beads are rare. There are a few very 
fine specimens of glazed steatite of considerable size, 
belonging for the most part to tho penod from the 
twelfth to the eighteenth dynasty. The beads with 
the beat glaze are tho Badarian. The seals from 
Mohenjo-daro and Harappa, some early seals of a 
similar nature from Kish and Ur and the great 
majority of the beads from Harappa belong to the 
second type, while the third type comprises only a 
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comparatively small number of important beads 
from Harappa. An examination of six seals and 
sevoral hundred beads from Mohenjo-daro and 
Harappa indicates that a different method was 
employed there from that used m Egypt, and it 
seems probable that more than one method was 
practised in tho Indus valloy 

Phenological Observations m Great Bntain. The “Pho¬ 
nological Report, 1933” (Quart J. Met Soc , 60, No. 
255, 1934) deals as usual with facts relating to birds, 
insects and plants, such as the earliest date of arrival 
of a migrating species of bird, the earliest date of 
appearance of a particular insect or plant, supplied 
by voluntary observers distributed at more than fivo 
hundred places throughout the British Isles. The 
events recorded number more than sixtoon thousand. 
This unwieldy mass of statistics is condensed and to 
some extent summarised with the aid of various 
tables and maps, and comparison between these and 
similar tables and maps in the reports for previous 
years will enablo anyone interested in tho natural 
history of the countryside to study the peculiarities of 
its seasonal oourse m this particular year. There is 
a sufficiently full meteorological summary to allow 
the influence of the weather m these matters to be 
gauged, and the year was remarkable enough for its 
deficient rainfall, its warmth and abundant sunshine 
to make it a good one for the pursuit of such studies. 
These reports must be of the greatest possible value 
for many branches of study, suoh, for oxample, as that 
of bird migration Average arrival dates for twenty 
species of bird for this year and for the seventeen 
years 1914-30 are shown side by side by means 
of lines of equal arrival date (isophenes) The extra¬ 
ordinary warmth of March and April 1933 in those 
regions from the south-west of Ireland across to 
Sussex and Kent where this date falls on average 
rather late m April, did not produce any notable 
departure from the normal, and in general nor¬ 
mality appears to have been the rule. Autumn 
migrations, both incoming and outgoing, appear to 
have been decidedly early; no reason for this is 
suggested in the report It is interesting to learn that 
a phonological record has been maintained by one 
family at Hevingharo (Norfolk) since 1736, with only 
one long break (1811-35). This establishes the 
average dates of arrival of the swallow, ouokoo and 
nightingale there as April 19, 25 and 20 respect¬ 
ively 

Echiundac, Sipunculid* and Priapulidac of Scottish and 
Adjacent Waters. Dr. A. C. Stephen has investigated 
the distribution of the species of these groups in the 
Scottish area by examining collections made by the 
Fishery Board for Scotland in the North Sea and 
adjacent waters. The greater part of the material 
was taken with the small Petersen bottom sampler, 
and has come from all over the North Sea, from 
coastal waters to the edge of the continental shelf 
(Proo. Roy. Phyt. Soc , 22, Part 4 ; 1934). Priapulut, 
Stpunculue, Phaeooloeoma and Echturue are ofii 
economic importance for they serve as food for 
several food fishes suoh as plaioe, lemon sole, oommon 
dab, witch, gurnard, whiting and haddock. Of these, 
Priapuku oaudatue is by far the meet frequently 
oonsumed, especially by haddocks caught in the 
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Firth of Forth and St. Andrews Bay; also in fish 
from the east coast of Scotland, Moray Firth and 
from over the North Sea. As many as ten specimens 
have been taken from a single plaice in the Cumbrae 
distnot, where it is generally distributed on muddy 
ground. In the North Sea more than 1,200 stations 
have been examined with the Petersen grab, and 
many hauls with other apparatus havo been made. 
Phascolton strombi is the only species captured with 
regularity : the other species have beon found at 
few stations and m small numbers, the reason 
apparently bemg, not that they are scarco, but that 
they burrow beyond tho reach of the collecting gear. 
Little is known about the breeding periods or larval 
histones of these animals, but a few notes on tho 
subject are given 

Earthworm Migrations. In his fourth paper on tho 
earthworms of Burma, G E. Gates (Records Indian 
Mus , 35, Pt 4, Deo. 1933) emphasises the need for 
the study of the extent of variation of the characters 
by means of which species are diagnosed and defined 
He states that the lack of this information has 
resulted in the erection of unnecessary vanoties and 
species, and that it is often difficult, if not impossible, 
to determine whether a particular individual or series 
of Draunda and Eutyphceus belongs to an old or a 
new specios, and therefore it is imperative that the 
typos of all old species bo re-exammed In an m- 
_foresting reference to migrations of earthworms, tho 
‘author records an observation that “in tho early 
morning on certain days in October and November 
at the beginning of the oold soason the road is almost 
ooverod with worms , one can see worms tumbling 
down from the banks above on to the road. In the 
evenings not a worm is to be found. I havo always 
assumed that the worms were moving down hill 
perhaps in aoaroh of water”. The author states that 
others who havo been in the Chin Hills District 
during the same months reported that all the mi¬ 
grating worms were of the same kind and were all 
going down-hill. The specimens collected were all 
Perumyx (possibly P. excavalus) without clitellum. 


Protozoan Parasites of Fishes. R. R. Kudo (Illinois 
Biol. Mon., 13, No. 1, 1934) reports on a preliminary 
survey of the protozoan parasites of the fishes of 
Illinois. About 1,300 fishes belonging to 35 species 
and 13 families were examined, mainly for Protozoa 
attacking the tissues. The specimens of Polyodon 
spathvla, Lepisosteus osseua, Amto coivo and twenty- 
two other species were not infected but nine others 
belonging to the families Catostomidae, Cyprinidae 
nnd Sdundae were found to be common hosts of 
histozoio Protozoa, especially Myxospondia, of which 
nineteen new species are described. In reservoirs 
near Peoria were observed large numbers of carp 
[Gypnnus carpio) Buffering from an extremely heavy 
infection by a parasitic oiliate, Ichthyophthirvus 
muhifiltis. On the integument, gills and muoouB 
membrane of the mouth cavity this oiliate was so 
numerous that the entire fish appeared whitish. In 
addition another oiliate, Cydochasta, and a flagellate, 
C ostia, were found abundantly m the lesions produced 
by the IrJithyophihirius, and the fishes appeared to 
be much weakened. Ichthyophthirius is world-wide 
in distribution and is often present m large numbers 
in fish kept in small aquaria, but it is unusual for 
*uoh an epidemic to ooour among fully grown fishes 
kept in large outdoor ponds. 


A New Permian Fish. Mr James Brough describes 
Lekanic/Uhys housei, n.sp., a new doryptend fish 
from the Permian (Ann arid Mag. Nat. Hist., 10, 14, 
No. 81, Sept 1934) Tho family Doryptend® has 
up to tho present only contained Dorypterus The 
new form displays many of the peculiarities of that 
genus, but shows clearly an intermediate grade of 
structure between tho highly modifiod Dorypterus 
and the normal Palsoniscid The typo specimen, 
which is unique, was collected apparently many 
years ago, and has since lam in the Hancock Museum, 
Newcaatle-upon-Tyno. It was unlabellod, but Mr. 
Brough has little doubt as to tile horizon from which 
it was obtained, as both fossil and matnx possess all 
the characters of the Marl Slate (Lower Permian), 
particularly as it occurs in the south of Durham 
County, and the specimen was probably obtained 
from this stratum m the Muldridge-Thiehley Area. 
The fish is well preserved Its general shape is similar 
to that of Dorypterus, showing specialisations of a 
like nature, but not developed to tho same oxtent. 
In the characters in which it differs, it displays 
Polffiomscid affinities, and lias therefore all tho 
necessary qualities of a form ancestral to Dorypterus 
and intermediate in structure between it and the 
Pahcomscid® , but, as the author states, this 
relationship is impossible since the remains are 
found in the same thin stratum, indicating that they 
lived side by side. He concludes that "Lekantehthys 
was a collateral ancestor—a form in the same group 
which either had ovolved more slowly, or had reached 
a certain stago of specialisation and then halted, so 
that, although it is not a true ancestor, it reproduces 
the essential form of the ancestor at a cortam stage”. 

Seasonal Variations of Carbohydrates in Fruit Trees. 
The second of a series of papers on “The Seasonal 
Cycles of Nitrogenous and Carbohydrate Materials 
in Fruit Trees” by members of tho staff of Long 
Ashton Research Station (J Pornol and Hort. Sci , 
12, No. 4, pp. 249-292, December, 1934) deals with 
tho seasonal cycles of alcohol-soluble materials, of 
carbohydrate fractions and lignin m the wood, bark 
and leaves of terminal shoots of apple trees. Two 
cultural systems are mvolved, namely, trees grown 
on grassland, with annual dressings of nitrate in 
spring, and trees grown on arable land, without 
nitrogenous fertiliser. It is the work of Dr. Elsie 8. 
Smyth. Well-defined soasonal variations m the 
amounts of all the carbohydrate fractions were found, 
and changes m the wood and bark were similar 
Difference in cultural treatment did not greatly affect 
the seasonal changes, though reducing sugars were 
rather more abundant in material from the arable 
plot in summer, than in trees grown on grass There 
were also differences m starch content. Carbohydrate- 
nitrogen ratios were, however, higher in the trees grown 
on grassland, than m the arable crop. Variations in tho 
oontenta of aloohol-soluble matter, in reducing sugars, 
sucrose, starch, hemicellulose, total carbohydrates, 
cellulose and crude lignin, are all set out in detail. 

A‘Traversing’Microscope. An example of a travelling 
or traversing miorosoope has been submitted to us 
for examination by Prof. E. W. Scripture, by whom 
it was designed for the examination and measure¬ 
ment of ordinates of curves having a considerable 
area, such as are obtained by tracings produoed by 
changes of air pressure at the mouth during speeoh. 
It consists of a large rectangular base-plate of thick 
plate glass in metal frame supported on feet, which 
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can be inclined if necessary so as to tilt it The 
microscope barrel is held by a earner which can be 
movod by means of racks and pinion-screws, so that 
it traverses 145 ram. back to front along a transverse 
bar, and 646 mm. longitudinally along a longitudinal 
bar. The bars are graduated, and by means of 
verniers, readings to 0 01 min can be taken The 
verniers are providod with lenses for reading, and ore 
illuminated by small electric bulbs worked off a dry 
cell, and opaque objects inay be dlummated by a 
bulb nttuched to the microscope tube near the 
objective For transparent objects, a sheet of white 
paper placed on the table beneath the base-plate 
usually suffices The objects to be viewed can be 
clamped to the base-plate by longitudinal or trans¬ 
verse adjustable bars, or kept in place by a piece 
of glass laid upon them While thore is, perhaps, 
nothing very novel m design and construction, the 
instrument is notoworthy for the targe area it can 
cover, and m addition to tracings is obviously adapted 
for the examination of large seotions, membranes, 
fabrics, etc The instrument is well constructed m 
white metal, and was made by Messrs F. Homan, 
13 Florence Road, S E 14 

Organic Sulphur Compounds. A paper by Messrs F 
Challenger and J B. Harrison on sulphur compounds 
of technical interest, in particular the isomono 
thiophthens, was read before a meeting of the In¬ 
stitution of Petroleum Technologists on January 8 
Recently tho occurrence of naphthalene, thiophon 
and thionaphthon in coal tar and Kimmondge shalo 
has led to tho belief that thiophthen might also be 
an ingredient of similar substances, and the work 
undertaken on thiophthen and its donvativos and 
described m this paper was felt to be a necessary 
preliminary to proving or discounting that theory. 
Published technical data on those compounds are 
scanty Various methods of preparation of thiophthen 
are reviewed and a pr<>< tse account of that of C'apello, 
which was employod in this cose, is given In 
addition, notes are made on phenomena observed 
during reduction of Hohd thiophthen with sodium 
and alcohol and on tho structure of the thiophthens 
as rovoalod by X-ray analysis Part of the paper is 
devoted to reports of various experiments under¬ 
taken and apparatus and methods employed These 
include purification of liquid thiophthen with merouno 
chloride, preparation of liquid thiophthen with citric 
acid and phosphorus bisulphide, isolation of a by¬ 
product in the preparation of liquid thiophthen, 
oxidation and nitration of thiophthens, etc Accounts 
are also given of the preparation of certain derivatives 
of isomeric thiophthens 

Cold Test for Fuels. Messrs B H. Moerbeek and 
A. C. Van Boost presented a paper on “Cold Test 
for Fuels” for discussion at a meeting of the Institu¬ 
tion of Petroleum Technologists on January 8. Present 
methods of pour-point determinations of fuels were 
criticised and m particular the A.S T M. test was 
oondemned on the grounds that results are dependent 
on the temperature at which the sample is pre¬ 
heated and on the thermal history of the batch of 
which it is part Furthermore, maximum and 
minimum pour-point figures are returned which 
may lie far apart, and thus cause confusion in the 
mind of the consumer Tho sensitiveness of residual 
fuels to their thermal history is attributed to the 
asphaltenes present, which are natural pour-point 
reducers, and experiments prove that their removal 


renders the fuel temperature-insensible. A new 
method of pour-point determination is therefore 
proposed which, it is hoped, will give more practical 
results To this end the influence normally exerted 
by asphaltenes is eliminated by pre-heating followed 
by pro cooling to such a temperature that tho 
asphaltenes do not dissolvo again Results are 
returned in such a way as to indicate a temperature 
at whioh fuel can be shifted under a fixed pressure 
The data collected as a result of these investigations 
are as yet insufficient to indicate whether the new 
method would be entirely satisfactory in practice; 
but there is enough information to arouse criticism 
and discussion of tho principles involved 

Colour Indices of Stars in Open Ousters. A number of 
plates of open Btar clusters were taken by Prof K 
Landmark at the Mount Wilson Observatory m 
1922-23, using the 60-in reflector with a wire grating 
placed in front of the mirror. These plates are now 
being measured by J M Ram berg, of the Lund 
Observatory, and a preliminary account of his results 
has just been published (Lunds Medd., Ser. 2, No 
70). A brief account of the theory of obtaining 
effective wave-lengths from eoarse-wire grating 
spectra is given, together with a description of the 
methods used in measuring the platoe and correcting 
the results for various sources of error The main 
object, however, was to standardise the measures for 
futuro work by comparing tho resulting colour 
equivalents with the previously determined colour 
indices. For this purpose, five plates of Messier 37 
were measured and the results correlated with colour 
indioes by von Zeipel and Lindgren for stars in this 
cluster. The mean error of an effective wave-length 
was found to bo ± 9 84 A., or ± 0 066 expressed 
in magnitudes. The final results are included m a 
catalogue giving the measured effective wave-lengths 
and calculated oolour indices of 659 stars in Messier 37. 

Nova Herculis. The Observatory of January pub¬ 
lishes a summary of all further observations on this 
nova, which was discovered by Mr J P.M Prentioe, 
of Stowmarket, on December 13, 1934 Tho editors 
of the Astronomische Nachnchten have also published 
supplements and numbers containing short accounts 
of observations, sent m by numerous Continental 
observers The nova when discovered had a visual 
magnitude of 2 a 9 m , after an initial deoline, the 
magnitude rose to 1*3“ on December 23. Tho' 1 
brightness then declined sharply to 3 a 4» on 
December 26; it then increased very rapidly to 
2-6“ one day later Since then there have been 
more fluctuations. The nova has exhibited char¬ 
acteristic spectra, namely, emission lines and bands 
due to hydrogen^ helium and ionised metals, especially 
when decreasing in brightness. On December 20, 
when approaching maximum, the nova showed a 
spectrum which corresponded line for line with 
a Cygm (type cA2p). On December 23, the only 
marked emission line was Ha. On the other hand, on 
Deoember 30, when the brightness had declined, the 
continuous spectrum had nearly vanished, leaving a 
strong emission band spectrum. The nova has been 
identified with a star of magnitude 15 a 4m on the 
Fra nklin Adams plates There is some evidence to 
show that the star was a variable before the present w 
outburst. An estimate of the star’s distanoe, based 
on the intensity of the interstellar Ca+ lines, makes 
the distanoe 200 light years (a previous estimate 
was 2,000 light years). 
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Prize Awards for 1934 of the Pans Academy of Sciences 


A T the annual public meeting of the Academy 
of Sciencos the prize awards for 1034 were 
announced as follows • 

Mathematics —Tlio Poneelot Prize to Maurice 
Fr6chet for the whole of hia mathematical work 
the Francceur Prize to Jean Favard, for his work 
in mathematical analysis 

Mechanics —The Montyon Prize to Renh Swynge- 
dauw, for his studies on belts and ball bearings, 
the Foumeyron Prize to Robert Mazet, for his work 
on friction , the Henri de Parville Prize to Jean 
Leray, for his work on the mechanics of fluids 
Astronomy —'Tho Lalando Prize to Daniel Barbier, 
for his work on double stars , the Valz Prize to 
Ferdinand Quemsset, for his observations on comets , 
the Janssen Medal to Walter Sydney Adams, for his 
researches on stellar parallaxes 

Geography .—-The Delalande Gu£rincau Prize to 
Jules Sion, for his work entitled “La France mcditer- 
raneonne” , the Gay Prize to Maurice Pardd, for his 
work entitled “Fleuves et rivieres” , the Tclnhatthef 
Foundation to Jean Gubler, for the publication of 
hiH work on tho palaeontology of Cambodia tho 
Hinoux Prize in equal parts between Jules Seliokalsky, 
for his memoir on tho measurement of tho longths of 
livers in Asiatic Russia, and Pierre Tardi, for his 
‘treatise on geodesy 

Navigation —The Navy Prize to Jean Ottenheimer, 
for his work on ballistics and on submarine ex¬ 
plosions , the Plumey Prize between Ren<5 Anxionnaz 
(1,500 franos), for lus work on internal oombustion 
motors, Andr^ Chapolon (1,600 francs), for his work 
on the improvement of steam locomotives, and Ren6 
Retol (1,000 francs), for his work on injection m 
Diesel motors 

Physics —The L La Caze Prize to Eugene Bloch, 
for the whole of his work in physics, tho Kastner- 
Boursault Prize to Theodore Lehmann, for his work 
in electrotocluucs and especially for lus studies on 
tracing magnetic lines of force , tho H6bert Pnzo 
to Francois Bodeau, for his “Trait6 do telegraphic sans 
fil” and for his researches on tho methods of measure¬ 
ment with high frequoncy , the Hughes Prize to 
Ren4 Lucas, for his work m electro-optics; the 
( Clement F6Iix Foundation to Marcel Laporte, for 
the continuation of his researches on the properties 
of the ions and on the oloctrioal luminescence of 
gases 

Chemistry —The Montyon Prizo (Unhealthy Trades) 
to Paul Brudre, for his researches on individual or 
collective protection against poisonous gases or 
'apours ; the Jecker Prize to Henri Herissey for 
the whole of his chemical work , tho L La Caze 
Prize to Augustin Damiens, for the whole of his 
w ork , the Cahours Foundation to Louis Domange, 
for tho continuation of his researches , the Paul 
Marguerite de la Charlomo Prize to Maurice Nioloux, 
for his work in chemical analysis, tho Houzeau 
Prize to Georges Chaudron, for his studies on the 
reduction of the iron oxides and on their magnetic 
properties. 

, Mineralogy and Geology. —The James Hall Prize 
to Edouard Roch, for his work on the geology of 
Morocoo. 

Physics of the Globe —The Victor Raulm Prize to 
Charles Poisson, for lus work and publications on 
terrestrial magnetism and meteorology. 

Botany. —The Deemazi6ree Prize to Ren6 Dujarric 


de la Rivi6ro, for his work entitled “Le poison des 
Amanitos mortelles” , the Montagne Prizo to Jules 
Lebasquo for Ins work “Les champignons dcs teignes 
du clieval et dos bovnles” , tho do la Pons Mi'Jicocq 
Prize to (the late) Pierre Jouane and Pierre Chouard, 
for their memoir “Essai de Geographic botanique 
sur les forfits de l’Amne” , tho do Coiucy Prize to 
Maurice Lenoir, for his work on chromatinos 

Anatomy and Zoology —The Cuvier Prize to Jacques 
Pellogrin, for Ins ichthyological work, tho Savigny 
Prize to Jacques Colas-Bolcour, for lus researches on 
tho arthropods of North Africa , the Jean Thore 
Prize to Paul Vayssi&re, for his work on (Joeodea; 
and tho migratory Acridians 

Medicine anti Surgery —Montyon Pri/eH Paul 
Armand-Delille, Charles Lestcicquoy and Ron6 
Huguemn (2,500 francs), for their work “Lft tuber- 
eulose pulmonaire et les maladies tie l’apparcil respira- 
toire de I’enfant et de 1’adolescent” , Corneille Hej • 
mans, Jean Jacques Bouckaert and Paul Regmers 
(2,500 francs), for their work on tho carotid sinus , 
Henri Lagrange (2,600 francs), for his book on 
ophthalmic studios Honourab'e mentions (1,500 
francs) to F6ltx Pierre Mcrklon, Andr6 R Prev ot and 
Jean Qudnu Citations to Hubert Jausion and 
Francois Pages, Carlos Lepoutre, Joan Querangal ties 
Essarts and Mme Ahx do Oarhonn lores do Saint 
Brice The Barbier Prizo to Georges J Stefanopoulo, 
for his contribution to the study of yellow fever , the 
Bntant Prizo between Constant Mathis (3,500 francs), 
for Ins memoir on recurrent spirochsetosis, and 
Jacques Badly (1,500 francs), for his work on hydro¬ 
phobia , the Godard Pnzo to Milo Gilberte Pallot, 
for her study of microcysctic ovaries j the M6ge 
Prize to Pierre Lassabli6ro, for his work entitled 
“Alimonts, Regimes, Indications, Contre-indiea- 
tions” , the Belhon Prize to Jean Troisier and Yves 
Boqmen, for their book on spirochetosis ; tho Jean 
Dagnan-Bouveret Prize to Auguste C Mane and Paul 
Romlmger, for tho whole of their work on hydro¬ 
phobia 

Physiology —Montyon Pnze to Romy Collin, for 
his book on the hypophysis, tho L. La Caze Pnze to 
Paul Portier, for the whole of his physiological work , 
the Pourat Prize to Z. M. Bacq and Lucion Brouha, 
for their work on hormones , the Martin Damourette 
Pnze to Edmond Benhamou, for his work on the 
spleen, tho Phihpeaux Prize to Georges Teissier 
for his morphological and physiological researches 
on tho growth of insects. 

Statistics -—The Montyon Prize to Pierre J^ramec 
(1,000 francs), for Ins work on statistics, and Louis 
Potin (1,000 francB), for his work in connexion with 
insurance risks 

History and Philosophy of Science —The Binoux 
Prize between Paul Baud, for his book on chemical 
history m France, and Raoul Combes, for lus tmtory 
of plant biology in France 

Works of Science —The Henri do Parville Prize 
to Jean Rostand (2,500 francs), for his books popu¬ 
larising general biology, and Pierre Sergescu (2,500 
francs), for his book on the mathematical sciences 

Medals. —Tho Berthelot mesial is awarded to 
Paul Bru^re, Maunce Nicloux and Georges Chaudron. 

Prizes Founded by the State —The Grand Pnze 
of the Matheraatioal Sciences to Emde Cotton, for 
tho whole of his scientific work , the Bordin Prize 
to Pierre Fr6my, for his work on the Myxophyce® , 
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the Lalleraand Prize to Andr5 Roohon-Du vignoaud, 
for his hook on the eye and vision in the vertebrates • 
the Vaillant Prize to Henri Colin, for the whole of 
his work in plant physiology , the Hollevigue Prize 
to L6on Bnlloum, for lus researches and works on 
modern statistical mechanics, the Jean Jacques 
Berger Prize to Roger Boutteville, for his work m 
public lighting and hygiene , the Saintour Prize to 
Louis Dubertret, for his geological work and especially 
for his geological map of Syria , the Jules Mahyer 
Prize to Piorre Humbert, for the whole of his work 
in mathematical analysis , tho Lonoliamt Prize to 
Mme Marguerite Lwoff, for her memoirs on nutrition 
of tho Trypanosomides, and Andr6 Lwoff, for his 
memoir on tho significance of hsemoglobin for the 
flagellated parasites. tho Wilde Prize to An<lr6 
Duparque, for the whole of his work on tho Btructuro 
and petrographical characters of coal, the Camtfrb 
Prize to Jean Aubort, for his work concerning a new 
system of mobile barrage, tho Thorlet Prize to 
Paul Dorveaux , the Albert I of Monaco Pnzo to 
Jean Tilho, for his researches on the hydrography 
of the Lako Tchad region , the Marquet Prize to 
Fr6d5no Johot and Mme Ir5ne Joliot, for tlieir 
discovery of temporary radioactivity 

Special Foundations —Tho Lannolongue Founda¬ 
tion to Mmo Gabriel Cusco , tho II615no Holbronner 
Fould Prize to Mme Pierre Savorgnan de Brazza 

Grand Ecoles Prizes —The Laplaoo Prize to Jean 
Couture, the L. E Rivot Prize between Jean Couture, 
Louis Eyssautier, Michel Legrand and Yves Momierot 

Grants Jor Scientific Researches —'The Gogner 
Foundation to Camille Vallaux, for his oceano¬ 
graphic work, the Jerome Ponti Foundation to 
Jean Thibaud, for his mothod of concentrating 
electrons m the magnetic field , the Him Foundation 
to Gonzaguo Dubar, for his work on tho stratigraphy 
and palaeontology of the Lias, especially in the 
Pyrenees and Morocco , the Bocquerel Foundation 
to Yves Rocard, for his work on tho kinetic theory 
of gases and on optics 

The Loutreml Foundation —Out of thirty five 
applications, the consulting committee has ohoson 
the following 

Researches on definite problems —Pierre Viala 
(0,000 francs), for his work on the parasite of the 
Court Noui of the vine ; Andr6 Aron (2,000 francs), 
for hvs researches on the magnetic properties of thin 
sheets of nickel, James Basset (0,000 francs), for 
experimental researches on ultra-pressures , Paul 
Henn Fleuret (2,000 francs), for the study of keto- 
genesis and oxaluria Edmond Guillermet (3,000 
francs), for his studies on electrolysis in solvents 
other than water , Mme Louis Nouvol (4,000 francs), 


for work in a maritime laboratory ; Marcel Petit 
(4,000 francs), for his researches on the molars of 
Equideto; Maunoe Pierre (3,000 francs), for his 
researches on the r61e of the different physical and 
meohamoal factors governing swallowing, vomiting 
and ruminating, Henri Simonnet (9,000 francs), 
for his researches in plant toxioology , Andr6 Wahl 
(3,000 franos), for the continuation of his work 
relating to tinctorial chemistry 

Researches to be camod out in France overseas 
and countries under French mandate —Roger Heim 
(12,000 francs), as a contribution to tho expenses of 
a voyage to Madagascar for the study of the crypto- 
gamio flora and various ihseasos of trees and culti¬ 
vated plants ; Antoine Poidobard (7,000 franos), for 
his geographical studios by photography from the 
air m the Syrian desert 

Purchase of Laboratory Material - -Ron6 Dubrisay 
(10,000 francs), for the purchase of a Jobm and Yvon 
spectrograph 

Publications — Annales des sciences naiurelles (5,000 
francs), for the publication of special volumes com¬ 
memorating the centenary of this publication , 
Camille Arambourg (6,000 francs), for the publication 
of tho scientific results of his Omo expedition; 
Comity de physique du globe dee colonies (10,000 
francs), for assisting tho publication of its Annales , 
F6d6rat.ion Frangaise des Sooi^Ws do sciences 
naturellcs (5,000 francs), for the publication in the, 
“Fauno do France” of the memoirs of Seguy on the 
Acalypters and of Brolemann on the Diplopods 

Grants to Libraries —Academic d’agnculture de 
Franco (5,000 francs), for assistance with its 
catalogue ; Bibhotheque nationale ot umversitaire de 
Strasbourg (5,000 francs), for printing a catalogue of 
its periodicals , Ecole nationale v<5t6rinaire de Lyon 
(5,000 francs), Eeole nationale v6t6nnaire de 
Toulouse (4,000 francs) , Ecole Polytechiuque (5,000 
francs), Institutnationalagronomique (5,000 francs) 

Tho Mme. Victor Noury Foundation to Raymond 
Poisson (3,000 francs), for lus studios in protistology ; 
Paul E. Thomas and Paul de Groove (3,000 francs), 
for their work in biological chemistry, Mme. 
Edouard Salles (3,000 franos), for her studies on 
terrestrial magnetism ; Edouard Lainy (2,500 francs), 
for the whole of lus malacologieal work ; Michel 
Volkonsky (2,500 francs), for his work in cyto- 
physiology and plant physiology The Lo Chatelior, 
Foundation to Ren6 Paris, for carrying out researches 1 
on the devitrification of glass The Foment Founda¬ 
tion (2,500 francs) to Pierre Vemotte, for studies on 
the propagation of heat either by conduction or 
oonvoction. The Roy-Vaucouloux Foundation to 
the Institut Marey. 


Attacks of Birds 

ITICS of the current theory of mimicry, but 
only so far as butterflies are concerned, claim 
that published records are insufficient to establish 
birds as tho agents which may be considered 
mainly responsible for the production of mimetio 
resemblance in butterflies by preferential feed¬ 
ing. Tho following observation, communicated 
to me by Mr. THE Jackson, of Kitale, 
Kenya Colony, is therefore of great interest to 
all students of natural selection. Early in the 
prosont year, at Bulumbe camp in Busts, m 
the eastern province of Uganda, he noted on 


upon Butterflies 

tho first night “a few wings of butterflies lying 
about but it was not until next morning that the 
truth dawned on mo. I then found that the ground 
was literally strewn with wings There were four or 
five large Spathodea nilotioa trees in the compound 
and swarms of butterflies were feeding on the flowers* 
Watching them that morning for birds I saw one 
swoop down on a Pajnho bromius and take it off to 
a bare branch where it proceeded to beat off the 
wings, devouring the body only, and then returned 
to the tree for more. I made a list on paper of the 
butterflies present and only afterwards thought of 
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collecting the -wings themselves as evidence one 
Acraea we could not find again”. 

The following table gives Mr. Jackson’s notes, 
together with the results of examining the wings 
sent by him. The number of specimens was reckoned 
by counting the maximum number of fore wings, 
right or left, whichever was the greatest 


Female) form hippocoonidet | 
„ planmundtt ) 
PapUio bromtut 


Myloihru poppaea 
firoma Umlnitma 
Kroma aryvi 
Nmpliallnae 
Charaxet bruiut \ 


None 

Of t« o speelmi im 
Of one specimen 


Cyrmtu camillut 


those mentioned. 


Pnmmttrrman «» 

Anratn phartalut, 
Acraea minima 


The following points deserve comment 

(1) Sevoral wings show suoh clear beak-marks 
that it was possible, through the kindness of Mr. 
N. B Kinnear of the British Museum, to compare 
them with imprints of the beaks of birds made by 
pinching soft paper lietweeu the mandibles, as was 
first suggested by Mr C L Collenetto. The descrip¬ 
tion of the birds given by Mr Jaokson, whoso ornitho¬ 
logical knowledge unfortunately was not equal to his 
ontomologioal, suggested a species of drongo “The 
birds wore black and smallish without markings 
that one oould distinguish . there were eight or nine 

.of them.” But impressions from drongos, or black 
flycatchers, were shorter and broader than the marks 
on the wings, and the nearest approach came from a 
spec ios of Lamprocolius (glossy starling) : the 
numbers also favour that rather than a species of 
drongo. 

(2) Mr. Jackson noted that “the butterflies 
present were first Papihos and Aoraeas in about 
equal quantities”. The Papihos comprised several 
black and green spooies, and dardanus with cream 
coloured male and two forms of mimetic female 
The black and white hvppocoonides resembles a 
spooies of Amauris (Danamae), the other, plantmovies, 
lias a conspicuous orange band producing a likeness 
to a Planemo ( Acraeinae ). The males and black and 
white female were eaten, the other female was not 
“Both forms appeared to be equally common , we 
Juok four of the former and three of the latter, and 
•ww one more of the latter. No models for either 
form wore observed.” The latter remark, of 
course, simply implies that the models were not 
feeding on the trees: Amount is exceedingly 
common. 

(3) Evidence that Aoraeas are relatively distasteful 


is supplied by the small numbers of wings of those 
very common insects found on the ground One 
specimen “which is perfect except for the head was 
actually dropped at my feet under the troo while I 
was coUocting the wings”. It must bo said, however, 
that the specimens sent comprised a Papiho bromius, 
the body of which was undamaged although the 
wings were torn Acraea cgxna is 
extremely abundant, black and 
scarlet , the less common pharsalus 
is of the same colour , encedon and 
mvinna are yellowish or brownish , 
they have all the characters de 
mandod ot sperms relying upon 
brilliant colours to advertise dis¬ 
tasteful qualities It is highly 
suggeHtivo that the fcmalixdardanus 
which has an acrauine appearance 
was untouched 

(4) The laigo bodied Charaxes 
(allied to our ‘Purple Emperor’ in 
habits) were evidently in demand, 
for wings of all the species seen wore 
picked up This confirms tho evi¬ 
dence of Mr C F M Swvnnorton 1 

(6) Some of tho ‘Whites’ (Pieri- 
doe) woro common, hut apparently 
not greatly in favour The two 
Uronui aro whito or greenish white , 
the Mylothns has a brilliant orange 
patch at the bases of the wmgs 
which is generally hold to be an 
example of ‘warning colour’, like 
Acraea, Mylothns is typieallv apose- 
inatic in habit, is mimicked by 
other butterflies, and is known by experimental 
evident o to be relatively distasteful Tt will be noted 
that M poppaea, ‘common’, was not attacked, while 
Eronia was. 

(6) This most interesting and valuable observa¬ 
tion does not support the statement so strongly 
emphasised by Mr. W L McAtoe* that “predation 
takes placo much the same as if there were no 
such thing as protective adaptations” and that 
“thoro is utilization of animals of practically overy 
kind for food approximately in proportion to their 
numbors”. 

(7) Regarding pubhshod records, the difficulty has 
been in the past that many experienced naturalists 
havo not thought it worth while to record the 
details of what they consider to he a “commonplace 
occurrence” 1 The Hope Department, Oxford Uni¬ 
versity Museum, has put together a body of ovidonce 
m the form of beak-marks upon tho wmgs, which 
aro constantly being discovered now that their 
appearance is recognised During recent years, 
descriptions of many such have been published in 
the. Proceedings of the Royal Entomological Society 
of London 

(8) It has been said tliat migrations of butterflies 
should afford evidence, if butterflies are devoured by 
birds to an appreciable extent. Observations on this 
have been published, but attention may bo directed 
here to notes m a reoent book of travel 4 

G. D Hale Cabpbnotb. 

1 Swynnerton, C. F M , Third Internet Bnt Congr , Zurich. 19», 
Bd 2, Weimar IMS, 4M-500 „ . „ 

* McAtoe, W L . imWmmimt Mite CM . U. No 7. 144, March IS, 

19 < Froc JSn! Soe Umi , 6, 34 . 1931. ... 

« Puiler, W. X,, ‘‘Wandorinffl In tho Queensland Bueh , p. S9 
(London • Q AHen and Unwin Ltd ) 


number ( 

(by winds sc 

Males. 6 
Female form 

mZu?’ Fum 


Main, 1 Female. 1 
Males. 2 Female, 1 
Female form (her- 
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Rediffusion and Teleprogramme Systems in University and Educational Intelligence 

Broadcasting Cambridge —Mr W V D Hodge, University 


R EDIFFUSION’ is a method of distributing a 
broadcast programme over an independent 
line network to a number of subscribers. ‘Tele- 
programme’ is the method which enables a telephone 
subscriber, by means of a small amount of additional 
apparatus, to receive the ordinary radio broadcast 
programmes over his telephone network The object 
of both systems is the same, namely, to reproduce 
the broadcast programme in the subscriber's home 
with the maximum fidelity , but tho means employed 
are quite different. 

A good paper by Mr A R A Rendall and Mr 
S Van Vierlo discusaeH the two methods in Electrical 
Communication of October Both methods are in use 
in various parts of the world In rediffusion, tho 
programme is usually received by radio; but it is 
better, when possible, to get direct recoption from a 
studio. An amplifier station delivers the oscillations 
at such a levol that all tho subscriber needs to do is 
to bridge his loud speaker across the terminals The 
sounds are then heard at the proper loudness, no 
adjustment being necessary The choice of pro¬ 
grammes is restricted, as although alternative pro¬ 
grammes are easily provided, they add appreciably 
to the cost of the service Recently designed systems 
offer a choice of four programmes Considering this 
is all that is generally heard free from interference at 
an ordinary receiving set, this is satisfactory 
The success of tho system depends a great deal on 
the position chosen for the amplifier station and the 
cables used for connecting it with the consumers It 
should be near tho centre of gravity of tho load, and 
shielded cables should bo used In these undertakings, 
the maintenance of a high and uniform standard m 
tho quality of tho reception is essential if they aro to 
oompeto successfully with receiving sets, the prices 
of which are being continually reduced. A partial 
failure or even periods of poor quality would seriously 
affect their prospects of success 

In a teleprogramme system, the radio broadcast is 
received on the subscriber’s premises over his ordinary 
telephone network. This additional uso of his tele¬ 
phone is sometimes a boon when it is not much used 
during the day and rarely m the evenmg It is 
obviously a serious inconvenience to have the pro¬ 
gramme interrupted by a telephone call Henoo for 
subscribers with a high calling rate, an additional 
telephone cable is necessary to convey the pro¬ 
grammes, and this adds to the expense. In most 
cases the subscriber lias a choice between several 
programmes By controlling a step-by-step selector 
at the telephone exchange, he is able to get the 
programme he wants In this system it is necessary 
to limit the service to tho normal speech level, and 
so an amplifier as well as a loud speaker has to be 
employed In the rediffusion system this is not 
necessary as the transmission level is much highor 
As the mere act of taking his receiver off the switch 
hook disconnects his amplifier, the subscriber can 
always uso his telephone by interrupting the pro¬ 
gramme. 

When considering the apparatus necessary for the 
supply of a group of 500 subst nbers, it is customary 
to assume that not more than 00 j>er cent of them 
will bo connected to a particular programme at the 
same time. In this case the amplifiers are usually 
rated for a power varying from 2 to 40 watts 


lecturer in mathematics, has been elected into a 
fellowship and appointed lecturer and director of 
mathematical studies at Pembroke College Mr. 
Hodge was educated at George Watson’s College, 
Edinburgh, tho University of Edinburgh and St 
John’s College, Cambridge Ho obtained a first class 
m Part 2 of the Mathematical Tripos in 1925 and was 
awarded a Smith’s Prize in 1927 He also studiod at 
Princeton University while holding a Senior 1861 
Exhibition in 1926-31 Ho was on the staff of the 
University of Bristol and held a fellowship at St. 
John’s College from 1930 until 1933. 

Edinburgh —Tho Cameron Prize for 1935 has 
bixm awarded to Prof Julius Wagner Jaurogg, 
omeritus professor of psj chiatry and neuropathology 
in tho University of Vienna, in recognition of his 
discoveries regarding tho malanal treatment of 
general paralysis 

London —The following titles have been con- 
fernsl in respect of posts held at schools of the 
University . professor of ohemintry, Dr J W Cook, 
tho Cancer Hospital (Free) , reader ui organic 
chemistry, Dr GAR Kon, Imperial College— 
Royal Collego of Science 

The William Julius Mickle fellowship for 1935 has 
been awarded to Di Solly Zuckcrman 

The Carponter Medal for 1934 has been awarded 
to Dr R J Lythgoo 

Manchester —Dr A H Gibson, Boyer professor 
ot engineering, has been appointed a pro-vice- 
chancellor, for a period of two years as from January 
23, 1935, on the resignation of Prof Lapworth 

Dr. F P Burt, read or m stoichio-chemistry, has 
been elected dean of the Faculty of Soionce for two 
years from January 1935 

Dr W N Bailey, senior lecturer in mathematics, 
has been appointed Richardson lecturer in pure 
mathematics 

The Research and Standardisation Committee of 
the Institution of Automobilo Engineers has presented 
to tho Engineering Department, an experimental 
petrol engine, and Mr Charles Day, of Messrsi! 
Mtrrlees, Bickerton and Day, Limited, has loaned a 
Ricardo Diosol engine complete with all testing 
equipment 

The American adult educational enterprise known 
as “The University of tho Air” is now entering upon 
its third year ' Prof John Dewey, addressing an 
audience of sixteen hundred on December 8 at New 
York City Hall on “Radio’s Influence on the Mind”, 
claimed for broadcasting that it is the most powerful 
instrument of social education the world has ever 
seen and one urgently needed to redress the 
balance between the modern means of oxchange 
of physical things and those of knowledge and ideas. 
One of the moBt nrucial problems of to-day is how 
to ensure the employment of this instrument for 
the social public interest, in preferenoo to its 
use for propaganda designed to distort facts And 
mislead the publio mind The 1935 programme 
embraces talks on : education for a new social 
order, economic planning, psycho-analysis and studies 
in a museum. 
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That biology should be taught in all schools to all 
>upila is one of the conclusions of the argument 
developed by Dr C J Bond, Fernshaw, Springfield, 
Road, Leicester, in an address delivered to Section 
L at the Aberdeen meeting of the British Asso¬ 
ciation last year The address is now obtainable 
m pamphlet form Young people suffer to-day from no 
sound biological foundation having been laid during 
school life for, at any rate, three departments of life 
in civilised societies (l)sex, marriage and parent¬ 
hood, (2) citizenship, (3) vocation For (1) thefounda 
tion should include instruction in the general principles 
of genetics, including human heredity, with examples 
drawn from plant and animal life, and wise advice 
and guidance should be made available during school 
life and to young persons of both sexes who wish to 
marry As regards citizenship, our present system of 
national education is marred by a lack of continuity 
and completeness answerable for the existence of a 
falso conception in many minds of the real nature of 
individual liberty and of conflict of individual, social 
and racial interests Vocational guidance is obviously 
more important for the welfare of the young citizen 
and prevention of waste of human capacity than 
examination of soholastic acquirements It can only 
be given by skillod experts able to assess natural 
aptitudes and oquippod with technical knowledge of 
the conditions and requirements of tho diverse occu¬ 
pations open to ‘school leavers’, and this combination 
of psychological and technical knowledge must be 
acquired during and aftor tho period spent in teacher 
training colleges by teachers specially interested in 
industrial hfo and vocational guidance. The address 
touches also on the stoadily increasing ratio of old to 
young in the population, on biology and culture, on 
education m the right use of leisure and the limits 
of what can be achieved by education. 


Science News a Century Ago 

The Linnean Society 

On February 3, 1835, at a meeting of the Linnean 
Society at which A B Lambert was m the chair, 
B II Hodgson, Dr Kidd of Oxford and R. Garner, 
whose paper “On tho Nervous Structure of Molluscous 
Animals” had lately been read, were elected fellows 
tho Souoty. The secretary read a paper by Mr 
Bentham of the Horticultural Society "On the 
Various Species of the Genus Lotus, and the Allied 
Oonora”, The ohairman exhibited the ttowors and 
leaves of Dracaena terminally, a plant from the 
islands of the Paciflo successfully cultivated at hi8 
own residence in Wiltshire The flowers woro used 
•ly the natives of the islands, he said, to flavour a 
liquid like beer, and the fibres of the long leaves 
sorvod as threads. Profs Bartolom, Fries, Harlan, 
llarrold, Lichtenstein and Remwardt, with Baron 
Dolessert, were nominated to fill the vacancies in 
'he list of foreign members 

Meteorology at the Cape of Good Hope 

Writing from Edinburgh on February 5, 1835, to 
£>'r John Horschel at the Cape, J. D Forbes said . 
1 had a letter from Whewell the other day, com¬ 
municating your obliging message to me about your 
vp ry interesting meteorological results. . . The 

annual variation of mean pressure and also of hourly 
oscillation you mention is noticed by Humbolt m 
equatorial climates. Is the barometer highest in 


summer or winter T I fear we are likely to find little 
analogous to your observations at the Cape in the 
Mediterranean Tho oscillation is undoubtedly 
greater and I do not think the barometer is highest 
in bad weather The variable pressure m different 
latitudes is a very important and to me, till lately, 
an unexpected fact I hope that you will bo able to 
bring your barometer safely home agam, and so 
determine the height of your observatory 1 hope 
you have your actinomoter with you , here it. has 
a Hinocure, there being no sun worth measuring ’’ 

Henry’s Electrical Experiments 

On February 7, 1835, Prof A D. Boche wrote to 
the Committee of Publications of tho Finnkhn 
Institute saying that “The American Philosophical 
Society, at their last stated mooting, authorises 1 tho 
following abstract of a vorbal communication made 
to the Society by Professor Henry on tho sixteenth 
of January last A memoir on this subject has Ixxm 
since submitted to the Society containing an ex¬ 
tension of tho subject, the primary fo< t in relation to 
which was observed by Professor Honry as early as 
1832, and announced by him m tho American Journal 
of Science Mr Faraday having recently entered 
upon a similar tram of observations, tho immediate 
publication of tho accompanying is important, that 
the prior claims of our fellow countryman may not 
be overlooked” Bache’s letter was followed by an 
abstract from tho report of tho meeting of the 
American Philosophical Society which contained 
details of Honry's experiments with eloctric currents 

Death of Baron Dupuytren 

On February 8, 1835, Baron Guillaume Dupuytren, 
the foremost Hiirgeon in France, died in Pans Born 
in humble circumstances at Pierre Bufftdre in 
Limousin on October 8, 1777, it is saul that he was 
stolon when three by a lady of rank, but was after¬ 
wards recovered by his parents Both in appearance 
and by his conversation ho attracted the attention of 
people, and at the ago of twelve yoai s through the 
action of an army officer lie was sent to the College 
do la Marche in Paris, and his youth was thus passed 
amidst the turmoil of the French Revolution Sub¬ 
sisting on tho most meagre of allowances, ho was, 
however, able to study chemistry and anatomy and 
at the age of seventeen years, in 1794, obtained a 
post in the new School of Medicine founded under 
the direotion of Fourcroy. From then his progress 
was unchecked In 1803 he was made an assistant 
surgeon at the H6tel-Dieu, m 1811 succeeded Sabatier 
in the profossorship of operative surgery and in 1815 
he was given tho chair of clinical surgery, winch he 
hold until his death. Ho was also surgeon to Louis 
XVIII “Haughty, austere, and brooking no rivals,” 
says Seolig, “he trod through hfo always upwards, 
charming by hi* very disdain and constantly intro¬ 
ducing technical innovations that have stood the 
test of time. By a queer twist of fate, one of the 
least significant of his accomplishments, a description 
of contracted palmar fascia, us the one to whioh his 
name has clung”. The perseverance he had shown 
amid the difficulties of his early years was not more 
notable than the assiduity with which he always 
carried out his duties and the iron resolution which 
astonished all who came m oontaot with him He 
was buried in the PAre Laohaise oemetery, and a part 
of his large fortune was used for the founding of the 
Mus6e Dupuytren near the ficole de Medicine, Paris. 
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Societies and Academies 

London 

Royal Society, January 24. M Born and L 
Infkld On the quantisation of the now held 
equations (1) The new field thoory uses the primary 
field vectors E, B and derives secondary field vectors 
D, H by difforentiatuig the Lagrungian L (E, B) 
with respect to E, B. If one givos up the invariant 
form (that is, the four dimensional tensor notation), 
one can introduce other pairs of primary vanablos , 
in oach case there oxists an action function, one of 
which is the energy density Using this representation 
it is possible to formulate the quantum laws of the 
field The field equations can bo writton without any 
space or tune derivatives, only by means of com¬ 
mutators oonnoctmg tho field vectors with the total 
energy and tho total momentum They formulate a 
cohoront luutanan quantum thoory of matter and 
field (2) The commutation rules for the field com¬ 
ponents are given m a new form which makos no 
use of 8-functionH Tho bohaviour of an electro¬ 
dynamical system as a whole is described by a sot 
of integral quantities total energy, total momentum, 
centre of energy, total angular momentum These 
quantities satisfy commutation rules wluoh can be 
derived from those for tho field components Tho 
chief result is that the oo ordinates of tho centre 
and tho components of tho total momentum are 
connected by the same commutation laws as in 
quantum mechanics, and that tho components of the 
momentum commute , but tho co-ordinates of the 
contro do not commute H Bethe and H Peierls 
Tho scattering of neutrons by protons Tho result 
is practically mdopendent of tho special law of force 
assumed between neutron and proton, it depends 
only upon tho known binding energy of the diplon. 
The cross-section obtained is about 50 per cent larger 
than the rather uncortam experimental value. The 
scattering is almost isotropic (in the relative co¬ 
ordinate system) for noutron energies up to about 
40 million volts 

Edinburgh 

Royal Society, January 7. Esther Lowe . Anatomy 
of a marine cope pod, Calanua Jinmarchtcus, Gunner. 
A muscular mechanism m the heart wall opens the 
aortic valve and closes the ostia during systole 
Circulation is assistod by rhythmical movements of 
the jiencardial floor, involving alternate contraction 
of two sets of musclos A paired series of canals 
returns blood to the pericardium A pair of giant 
fibres in tho nerve cord, arising by a chiasma in the 
brain, givo off branches supply mg, alternately, tho 
dorsal longitudinal trunk muscles, which determine 
direction, and the flexors of the swimming feet, 
which accomplish tho darting movement The 
system, evidently, constitutes the effector portion of 
an escape reflex. Gerard db Geer : Dating of late- 
glacial olay varves in Scotland. A measurement by 
Dr. J. B Simpson of varved clay exposed by the 
River Earn near Dunning, Perthshire, has been 
correlated with a series from Lyngby, near Copen¬ 
hagen. According to this correlation, the Dunning 
section corresponds to an early stage in the goti- 
glaeial sub-epoch of the Scandinavian ioe-retreat, 
dating from about 13,000 years ago J. Walton : 
The fossil hollow trees of Arran and their branches, 
Lepidophloioa WUntchtanus, Carruthers In 1885, 
Edward A. Wilnsoh, of Glasgow, made the interesting 
discovery that there were fossil trees in position of 


growth in the Lower Carboniferous volcamo ash 
beds on the north-east coast of Arran m the Clyde. 
The new methods which are available for getting 
sections of fossil plants arc such that there is almost 
no limit to tho size of block of material from which a 
section may be prepared Tho trees had partly 
docayed before preservation and the hollow trunks 
oontam fragments of many different kinds of plants 
(for example, Bothrodendron, ProtocalamUes, Lyg%n- 
orachts). all very well preserved structurally The 
trees themselves prove to belong to the genus 
Lepidophlotoa, a near ally of tho better-known 
Carboniferous genus Leptdodendron. Only the bases 
of the trunks are preserved In four examples tho 
central core of wood is found, and from its structure 
something of the mode of growth of the original 
tree may be deduced. It is also evident that, like the 
nearest living representatives of this extinct genus, 
SelagmeUa and Isoctea, those gigantic trees developed 
from spores By careful comparison of histological 
features, it has been possible to identify various 
sized branches and twigs found in the same beds as 
parts of tho plant which {lossessed tho large trunks 
Ian Sandeman The mathematical representation 
of the energy levels of tho secondary spectrum of 
hydrogen (2). An analysis of the two states, lg2**11 
and 1*2p*£, of H, is carried out on the basis of J L. 
Dunham’s solution of the wave-mechanics equation 
for the diatomic molecule The consistency of the 
results indicates very little evidence of l uncoupling 
for those states Potential functions are obtained 
which indioate that the potential function of Morse 
is not applicable to the two states 

Paris 

Academy of Sciences, December 26 (C R , 199, 1537- 
1694) Tho president announced tho death of Willem 
de Sitter, Correapondant for the Section of Astronomy 
Jean Charcot Notice on the works of M deGerlache 
A Lacroix . The disoovery of tectites on the Ivory 
Coast Description and analyses of three specimens 
of tectites from West Africa H Deslandres : A 
simple and general relation of the molecular spectrum 
to the electrons and rings of electrons of the con¬ 
stituent atoms Juuen Costantin, Joseph Bought 
and Joseph Magrou : New experiments on tho 
germination of the seeds of the potato in the moun¬ 
tains (1934) Comparison of tho results of the culture 
experiments ui 1933 and 1934. Hyacinthe Vincents, 
Streptoooccsemia and suppurating meningitis with 
streptococci The action of antistreptococcus serum 
in these infectious states. The author considers that 
the value of his serum treatment is best tested on 
tho most serious forms of streptococcal infection, 
septicaemia and suppurating menmgo-cephalitis. Of 
218 such cases, 180 were cured Charles Nioolle 
and Paul Giroud The observation of the Tunisian 
epidemics of histono and murin typhus and the 
study of their virus, showing that these two diseases 
are separate Charles Camicthel and LAopolt 
Escande . The linear elements produced by the 
movements of fluids in the intenor of systems undei 
pressure J Schokalsky : The physical map ot 
tho north polar region, LA on Pomey : The last 
theorem of Fermat (divisibility by 3 and 5). N 
Abonszajn : The series of Dinohlet with exponent* 
linearly mdependent Jules Schauder : Quasi- 
linear equations of the elliptic type with continued 
coefficients. M. Ghermanesco *. The exceptional 
surface of a system of integral functions. Silvio 
Minetti : Some points of the theory of functions 
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Henri Mineur . Mechanical systems in which the 
parameters are functions of the time Henri 
Ponchn . The stable hydrodynamical configurations 
which allow surfaces of discontinuities for the 
densities. Marius Auukrt, Pierre Clekoet and 
Kooer DuckSne Detonation in injection motors 
Description of an arrangement permitting the kinema- 
tographio study of flame propagation in a cylinder 
with two jets. Simultaneous injection of alcohol 
with gas oil roduced detonation, and benzaldehyde 
showed an even more marked antidetonating effect. 
AndriS: Danjon A now transit instrument. This 
new form requires no essential goometric linkage, the 
moridian being defined by an optical method The 
instrument has been used for some months at the 
Strasbourg Observatory The corrections given by 
zenithal and equatorial stars do not show the 
systematic deviations of some hundredths of a second 
found with transit instruments of the ordinary typo 
H Grouxller : Photogrnphio Htollar photometry by 
the method of Ch. Fabry. The method proposod by 
Fabry in 1910 has been applied to an oquatonal at the 
Lyons Observatory and a diagram is given showuig 
the light curve of the variable star RT Auriga*' 
Charles Bertaud The spectrum of Nova Herculis 
Jean Lagrula . Measurements of the intensity of 
gravity m northorn Africa P. Lejay : The goneral 
characters of gravity along tho southern coast of 
China Nicolas Kryloff and Nicolas BooOLiuBorF • 
Tine quasi-pennihc solutions of the equations of non¬ 
linear mechanics Jean Louis Destouches The 
centre of gravity in Dirac’s mochanics. Application to 
photons, to spin and to the proton Max Born and 
Leopold Infeld The deduction of Dirao’s wave 
equation starting from quantic electrodynamics C 
Budeanu : The working of a deforming apparatus 
Y Rooard The tiansfers of modulation m the 
Heavisido layer Pierre Jacquinot . Tho Zeeman 
effect of mercury and its perturbations Oboroes 
Atkanasiu Photo-voltaic batteries and photo- 
* lectno cells with boundary layor. Pierre Uabiano 
Tho natural and magnotic rotatory powers of pinene 
vapour The specific rotatory power of pinene as 
vapour is idontioal with that of the liquid, but the 
magnetic rotatory power of this hydrocarbon as 
vapour is 0-77 that of the liquid. Pierre Auoer and 
Paul Ehrenfest • Ultra-penetrating corpuscles of 
the oosmio radiation Wilfrikd Heller • The fre- 
qgiuicy of the rotation and vibration bands and tho 
f honucal activity of molocules in tho gaseous state 
V Portevin and D Seperian : The absorption of 
nitrogen by the fusion of iron in the arc, and the lron- 
mtrogen diagram Description of the proportions of 
"un nitride formed under different conditions of heat- 
Ul g 0 25-0*4 per cent nitrogen is absorbed when iron 
ls fused in the flame of atomio nitrogen. The results 
"f micrographic, dilatometno and thermo-magnotic 
indy of the specimens are given in diagram form 
(To be continued ) 

Rome 

Royal National Academy of the Lincei : Gomraunica- 
’ mtis received during the vacation of 1934. G. A 
< ’uocoo : The oonoeption of ‘focus’ in the stability of 
(1 ‘ ro planes A. Russo i Elimination of nuclear 
Substance and adhesion of the gametes in a cdiato, 
1,1 relation to the agglutination in the fertilisation 
"f Metazoa. 8, Sarantopoulos : A theorem oon- 
( I'rning the method by recurrence (complete in¬ 
duction). G. Belardinelu : A olass of analytic 
functionals ( 1 ). N. Moissetev : The curves defined 


by a system of differential equations of the seoond 
order (2). Certain properties of the trajectories in 
Hill’s problem of three bodies. Previous study of 
dynamic problems with two degrees of freedom 
revealed the existence, on the piano of motion, of a 
geometric locus of tho points in which occurs 
contact of tho trajectories with a given family 
of curves, J(x, y) constant This contact was 
not lower than the seoond order Such a curve 
is now applied to tho study of the properties of 
the trajectories m Hill’s problem (3) Concerning a 
mothod of studying the integral curves in tho system 
of three differential equations of the second order 
G L Andrissi : Measurements of doublo stars 
Measurements made on a number of double stars 
from Burnham’s “Oonoral Catalogue of Double 
Stars” (1906) by moans of the 7-inch Cauchoix- 
Cavignuto equatorial at tho Campidoglio Observatory 
ore recorded A G Barbifri Compounds inter¬ 
mediate to ferrocyamdes and ferro ammines When 
treated with potassium cyanide, ferro-dipyridyl and 
ferro-phonanthroline compounds of the type [FoB,]X, 
(B = aa'-dipyridyl or o-phenanthrohno) yield ferro- 
cyanide, with intermediate formation of compounds 
of tho structure ] and J K„ 

containing either two or three molecules of water of 
crystallisation G. Scaoliarini and M, Ragno 
Influenco of temperature on the formation of additive 
comjxiunds In tho cold, cobalt chlondo and bromide 
react with pyridine, giving the compounds CoCl„ 
4C»H*N and CoBr„ 4C t HjN. If, liowover, the 
solutions are kept for some hours at 7O°-80°, tho 
salts crystallising out contain only two molecules of 
pyridmo per molecule of the cobalt salt. Other 
similar cases are recorded Carmei.a Manunta . 
Ongm of the uric acid ui tho hibernating oggs of 
tho silkworm. Experimental data confirm the hypo¬ 
thesis that this uric acid is derived largely, not from 
embryonal metabolism, but from the maternal blood 

Vienna 

Academy of Sciences, November 29 Richilde 
Wagner Admittance of radium emanation into 
the human body through tho skin The skin 
is slightly permeable to the emanation but this 
is, as a rule, not the chief means of access ol 
tho emanation to the organism from baths Max 
Pestemer and Bruno Litsohaukr . Ultra-violet 
absorption of mustard oil and of the thiocyanate 
group. This absorption is determined mainly by 
the sulphur atom of the thiocyanate and lsotluo- 
oyanate group Max Pestemer and Gerhard 
Schmidt : Ultra-violet absorption of binary liquid 
mixtures (0): the system ethyl thiocyanate - hexane. 
Tho curves representing the extinction coefficients 
of these mixtures are positive in comparison with 
those calculated additively. Paula Bernstein : 
UltrB-violet absorption of the system aniline - m-cresol 
in ethanol. In 0 01 and 0*1 molar solutions, the 
extinctions of these mixtures are virtually additive, 
although an equi-molecular compound is formed ; 
such compound apparently decomposes at the above 
dilutions Max Pestemer and Bruno Litschaukr • 
Ultra-violet absorption of the system acetone - 
benzene In agreement with the results obtained for 
the Bystem acetone - hexane, the extinction of the 
acetone is positive in comparison with the additivo 
values for the mixtures. That of the benzene is, 
however, negative, probably owing to an inductive 
action of the polar acetone. 
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Forthcoming Events 

1 Meeting* marked mth an asterisk are open to the public ] 

Sunday, February 3 

British Museum (Natural History), at 3 and 4 30 - - 
“Tho Intcrrolationahip of Plants and Animals” (Paris 1 
and 2) * 

Monday, February 4 

Society of Engineers, at 0—Inaugural mooting for 
1035 Col H C Hawkins Presidential Address 

Koval Geographical Society, at 8 30—Eric Shipton 
“Narnia Dov i and tho Ganges Watershed” 

Wednesday, February 6 

Royal Soiikty of Arts, at 8 30 —Sir Froderiik Gow 
land Hopkins “The Study of Human Nutrition—the 
Outlook Today” (Sir Henry Trueman Wood Lecture) 

British Science Guild and Royal Institution, at 0— 
(at tho Royal Institution) —Dr C H Doseh "The 
Microsoopo and Motal Industries” (Research and 
Development Lecture ) 

Thursday, February 7 

Royal Society, at 4 30 —Prof E N da C Andrade 
and P J Hutchings “Tho Mechanical Behaviour of 
Single Crystals of Mercury” 

Prof F. N da C Andrade and J C Martmdale 
"The Structure and Physical Properties of Thin Films 
of Metals on Solid Surfaces" 

Dr M Bom * On the Theory of Optical Activity” 

Linnkan So< ikty or London, at 6—Exhibition meeting 

Chemical Society, at 8 —Dis< ussion on “Intennetallic 
Compounds” to lie opened by Dr C H Dosoh 

Friday, February 8 

Royal Astronomical Society, at 5 -Annual General 
Meeting Prof F J M Stratton Presidential Address 

Armstrong College, Newcastle-upon-Tyne (Bedson 
Cluii), at 8 30—Prof C II Harmgton “The Bio 
chemistry of tho Thyroid Gland” (Bedson Lecture) 

Royal Institution, at 0 —Sir Gilbert Walker “Clouds 
—Natural and Artifidnl” 

Saturday, February 9 

School Nature Study Union, at 3 —Annual Conference 
to be hold at University College, Gower Street, London, 
W C 1 

Prof Winifred Cullis (President-Elect) “Biology and 
the Community” 


Official Publications Received 

Great Britain and Ireland 

._ ill pot.- . 

1983-84 Pp 22 (Manchester > Od _ 

Proceedings of the Royal Irish Academy Vol 42, Section B, No 

6 Reports from the Limnological Laboratory, 3 The Food and 

Growth of Brown Truut Iran Lough Derg and the River Shannon 
By R Southern Pp 87-172+3 plates (Dublin Hodges, Figgis 
and Co , London Williams and Norgate, Ltd ) Is 

Abstracts of Dissertations approved for the Ph D , M So and 
M Lltt Degrees in the University of Cambridge during the Academical 
Year 1933-1034 (Published by Authority ) Pp 102 (Cambridge 
Printed at the University Press ) 

Ministry of Health Report on .... 

Board for the Year ended 31st March 
Stationery Office ) 3d net 

University of Reading Faculty of Agriculture 


the Eastern Portion of tho Vale of 
ty Pp 187 (Reading) 
Department of Coal Gas and Fuel Indus- 


Bulletln No 48 A Soil Survey 
the White Horae By Dr F Y 

The University of Leeds Dei- - 

tries (with Metallurgy) Report of the Llvosey Professor (John W 
Cobh) for the Session 1838-34 Pp 12 (Leeds ) 

War Office Report on the Health of the Army for the Year 1933 
(Vol 80 ) Pp Jv + 154 (London HM Stationery Offloe ) 2t 8d net 


Hosnv Pp 11 + 10 plates 5PT Bulls 
Soli Deterioration in Egypt By Davii 
AIuned Moukhtar, Abdel Hamid I Mnu 


Othhr C'ountrirs 

Unlstry of Agriculture. Egypt Technical and Solentlflo Service 
letln No 145 Contribution to a Knowledge of the White Files 

‘ ~ . By Prof Dr H Priesner and Mahmoud 

5PT Bulletin No 148 Tho Nature of 

1 '■ -'1 Grade, Mahfoux Risk, 

ah. lien swiunsr.Auw'i namm i snmsiafe Pp lx + 22 + 8 plates 
4 P T (Cairo Government Press ) 

Consrlt Permanent International pour 1’Exploration dc la Mer 
Bulletin atatlstlque des p«chr» maritlmes des payB du Norri et de 
rouest de rEurope Redlgd jiar D’Arey Wentworth Tliotnp»on 1 ol 
22 Pour 1‘annde 1932 Pp 79 (Copenhague Andr Fred Host et 

Tho Indian Forest Records Vol 20, Part 12 Now Ichneumnnldw 
from India and China Bv R A Cushman Pp 8 4 annas , M 

Vol 20. Part 11 Interim Report on Work under Projct 8 (Testing 
or Indian Timbers for Veneer and Plywood) Bv W Nagle Pp W I 
56 + 3 plates 1 rupee, Is M (l)elhl Manager of Publications ) 
Tin South African Journal of Science Vol 31 Being the Report 
of tin Thirty second Annua) Meeting of the South African Association 
tor the Advancemint of Science, Port Elisabeth, 19)4, 2 July to 
7 July Pp xxxvll+818 (Johannesburg) 30s net 

India Meteorological Department Scientific Notes, Vol 5, No 
58 l)n Forecasting Weather over Northeast Baluchistan during the 
Monsoon Months, Julv and August By A K Roy and R C Bhat 
Uwharya Pp 125-131 (Delhi Manager of Publications ) 4 annas , 

US Department of the Interior Geological Survey Professional 
Patter 186-D A Flora of Fottsvlllo Age from tho Mosquito Range, 
Colorado Bv Charles B Read (Shorter (ontrtbntlons to General 
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The Planting of Hardwood Trees 

R ECENT correspondence in the Press, to whioh 
■ Mr. Alexander Howard refers in a letter on 
p 231 of tins issue, has directed attention to the 
alarming rate at which hardwood trees, whether 
isolated or in hedgerows, woodlands or otherwise, 
are being felled in many parts of Britain without 
any attempt at replanting Various reasons for 
this state of affaire might be given, including high 
taxation, which has forced landowners to realise 
every possible tree in an endeavour to retain 
possession of their property, the general depression, 
the break-up of estates, the high level of wages, 
the remoteness of prospective yields and uncer¬ 
tainty as to the future, which prevent landowners 
from sinking capital in long-term investments such 
as plantations On the other hand, it should be 
mentioned that recent legislation provides a largo 
measure of relief in regard to taxation and death 
duties, among other things, for purposes of 
probate the valuo of woodlands is exoluded from 
the total value of an estate, and a landowner 
therefore stands to benefit his estate by storing up 
capital m the form of growing timber. 

It will be convenient if we approach this question 
from two points of view, the aesthetic or sentimental 
on one hand and the ooonotmc or utilitarian 
on the other These are not necessarily antagon¬ 
istic Opinions on the aesthetic value of different 
classes of trees are governed so muoh by personal 
taste or sentiment that agreement on the subjoot 
can soaroely be expected But misdirected senti¬ 
ment has been responsible for some oonfusion of 
ideas. Some writers advocate the wider use of 
our ‘native hardwoods’, but ineludo among them 
vanous introduced species, suoh as the ‘common’ 
elm, the sycamore, the lime, the walnut and 
others At the Bame time, they have condemned 
the use of oomfere, partly for sesthetio reasons and 
partly because all our coniferous timber trees except 
the Soots pine are exotios. This attitude is soaroely 
reasonable, for among the oomfere are to be found 
some of the most beautiful and interesting trees 
in the world. Let it be admitted, therefore, that 
conifers, when used with discretion, have their 
sesthetio value as well as hardwoods But when 
we find, as we now do, that the hardwood trees 
whioh have been the glory of English soenery in 
the past are being extensively felled, and if replaoed 
at all are being replaoed mainly by oomfere, it is 
time to call a halt. Here we touoh the economic 
and utilitarian side of the question 
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So far as requirements in bulk are concerned, 
coniferous timbers (softwoods) are of much more 
importance than hardwoods They constitute 
about eighty per cent of the world’s consumption 
of sawn timber, and are used in large quantities 
for pitprops, telegraph and other polos, paper- 
pulp and other purposes Owing to the depletion 
of the world’s timber resources, a senous shortago 
of softwoods within a measurable period of time 
is predicted, though hardwoods m general will not 
be affected to anything like the same extent It 
is partly for this reason that in the programme of 
State afforestation proposed by tho Acland Com¬ 
mittee of 1916-17, and now being carried out by 
tho Forestry Commission, the area to be afforested 
with conifers was estimated at 1,770,000 acres 
and that required for hardwoods at only 100,000 
acres, or about 6 3 per cont of tho total This 
policy has been modified recently in favour of an 
increased use of hardwoods for afforestation in 
localities suitable for them, and actually more than 
six per cent of tho total area afforested to date 
has been planted with hardwoods The planting 
of hardwoods, however, is restricted by the fact 
that the prii'e to bo paid by the Commissioners for 
land is fixed at a comparatively low figure This 
means that much of tho land acquired is too poor 
for tho cultivation of the more valuable hard¬ 
woods, and is fit only for the less exacting conifers. 
Nevertheless, m areas planted with conifers steps 
are being taken, on aesthetic as well as on sylvi¬ 
cultural and protective grounds, to introduoo 
broad-leaved trees along tho sides of roads, and 
even within the plantations. 

That the private landowner should replace the 
previously existing hardwood crops by coniferous 
plantations is not altogether surprising The latter 
may possibly yield returns within tho lifetime of him¬ 
self or his heir, but there is small hope of this in 
the oaso of tho formor, if we exclude such short- 
rotation crops as chestnut coppice and the like 
Leaving assthetio and sentimental considerations 
out of acoount, therefore, are there any eoonOmic 
or technical reasons why hardwoods should con¬ 
tinue to hold an important plaoe m British forestry? 
The answer to this quostion is a decided affirmative. 
Although the total consumption is considerably 
less in the case of hardwoods than of softwoods, 
there are many special purposes for whioh hard¬ 
woods, and definite species of hardwoods, are alone 
suitable , and it is important that future supplies 
of such woods should be ensured. Again, extensive 
afforestation with mtroduoed oomfers is attended 


with considerable risk from insect pests and funguaf, 
diseases, particularly in a country hke England,' 
the natural forest vegetation of which consists 
predominantly of broad-loaved trees France is 
now learning this to her cost in the Some valley, 
where forests of introduced Soots pine, created on 
a large scale early last century, are being decimated 
by fungus diseases A generous mixture of hard¬ 
woods in coniferous crops is ono of tho best safe¬ 
guards against such a calamity, and it has the 
further advantage of reducing tho risks from fire 
and storms as well as of maintaining the fertility 
of the soil, and with it the health and vigour of 
the crop To summarise tho position, although 
there are strong economic reasons for the extensive 
use of conifers for afforestation, there are equally 
strong reasons, from several points of view, for 
paying special attention to tho cultivation of 
hardwood trees 

When we come to consider the question of pre¬ 
venting the destruction of existing woodlands and 
trees, preserving the beauty of tho countryside, 
and ensuring future supplies of hardwood timber, 
we are faced with problems of a somewhat com¬ 
plicated nature State afforestation may bo 
expected to continue, possibly on a more extended 
scale, and it is hoped that hardwoods will receive 
due attention A great deal more might be done 
by corporations and municipalities to acquire, and 
even create, woodland areas within easy roach of 
towns, the numerous town forests in France, 
Germany, Austria and other Continental countries, 
whioh are so great a boon to the town-dwellers, 
servo as an example of what might be done in 
Britain It is when wo consider the question of 
private estates that the problem presents speoial 
difficulties In some Continental countnos,stringent 
laws exist for ensuring the proper management of 
private forests and the regeneration of all areas 
felled. There is muoh to be said for introducing 
legislation designed to ensure the regeneration of 
felled areas, and to improve the admittedly faulty 
management of so many private woodlands in 
Britain. 

On the Continent, legislation of the kind indi¬ 
cated applies generally to properties with a stated 
minimum woodland area, and its object is primarily 
economic. It would not cover the case of individual 
or hedgerow trees, or that of the numerous amaty 
oopses, belts of trees, and woodland dells whioh are 
such a feature of the English countryside. The Irish 
Free State, by the Forestry Aot of 1928, is making 
serious efforts to reetriot the felling of trees on 
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private property. In Groat Britain similar re¬ 
strictions, however well-meaning, might prove 
difficult and costly to apply in practice; better 
results would probably be achieved, at less cost, 
by a polioy which would give landowners moro 
encouragemont to maintain the beauty of their 
estates as their forbears did Something might be 
done by means of Stato aid to bodies such as the 
National Trust, for the acquisition of small wood¬ 
land areas or park lands to be preserved primarily 


for aesthetic reasons Last, but not least, there is 
great need for educating the British public to 
respect trees and woodlands, which suffer from 
acts of vandalism unheard of in those European 
countries m which the ‘tree senso’ or ‘forest con¬ 
science’ is more fully developed with the help 
of schools, tho rising generation, at any rate, 
might be brought up to realise that trees and 
woods aro a heritage which should be valued and 
respected 


Rev 

The Concept of Time in Physics 
The Serial Universe By J W Dunne. Pp 242. 
(London : Faber and Faber, Ltd , 1934.) 10a 6d 
net 

I N 1927, Mr Dunne published a book recording 
dream experiences which soemed to indicate 
prevision of future events Being a thorough 
Copemican, ho scorned the idea of personal 
peculiarity and began to examine the oonoept of 
time His conclusions were so strange that stronger 
observational evidenoe was generally demanded; 
yet it was clear even then that tho theory was 
grounded on the goneral nature of thought rather 
than the particular data of experience The issue 
is now cleared In his new book, Mr Dunne 
applies his theory to the facts of modem physios 
instead of to dreams Those facts are numerous 
and authentic enough • we can no longer evade 
tho challenge by demanding further evidenoe. 

Mr. Dunne’s presentation of his case deserves 
the highest praise The book is a model of dear 
thought and expression, and the style excites 
interest to the point of fascination without saenfioe 
of critioal attention. A mathematical physicist 
might have expressed a few points differently, but 
that is immaterial Whatever verdict awaits tho 
ideas, their cause could scarcely have found a 
better advooate. 

The theory starts from the idea of a regression, 
that is, a series of terms of whioh each, after the first, 
demands the next, and which therefore extends to 
infinity. An artist paints a picture of the universe. 
But he is a part of the universe, so tho picture 
must include a picture of himself painting the 
same pioture—whioh, being the same picture, 
must lteelf include him ; and so on ad infinitum. 
This is a type of all regressions. The first term 
(the universe) alone does not require the remainder, 
but when the artist in the seoond term enters the 
picture, there is no escape; we are doomed to 
follow the succession of artiste and pictures to the 
bitter endlessness. 


e w s 

Consider, now, an objective world, A, described 
from the indications of independent instruments, 
B The instruments observe now, but wo define 
the world as extended m time, and from memory 
and calculation represent it as a static four- 
dimensional thing, along the time dimension of 
which our instruments move from past to future 
The instruments, however, aro not inherently 
independent of A, being so rogardod only when 
thoy are observing it a wider view of A shows it 
as including B But that puts tho artist into the 
pioture The sequel is inevitable. 

This prooess is linked with the notion of time. 
Tho world, A, extends through time, T„ along 
which tho instrument moves, making oontaot only 
at the ‘now’ But such a movement requires 
another timo, T, . the first—a static dimension 
through whioh A extends—cannot give meaning 
to the motion of B along itself When we retreat 
a stage and contemplate, as a single system, A 
with its T, and B moving m T, to observe A, a 
third ‘time’ becomes nooessary Thus wo regress— 
indefinitely 

At each step the abandoned timo becomes a 
new dimension of spaoe—of a continuum, that ifl, 
whioh has as many dimensions (moluding the 
three dimensions of ‘ordinary’ space) as there are 
possibilities of independent continuous variation 
of the system located in it. Thus we normally 
imagine a three-dimensional spaoe world ohanging 
in time. When we consider its history, we petrify 
its- eternal progress along T, into an A having 
what is equivalent to infinite spaoe extension in 
that dimension, and transfer the dynamic element 
of time to T, When we withdraw to watch B 
observing A, T, in turn is fixed, its spirit flying 
out along T, At the next step, the Gorgon’s head 
is shown to T„ and the vital spark esoapos along 
2V Whenever T n is time, there aro »+2 dimensions 
of spaoe—the familiar three plus the n — 1 quiesoent 
eternities. 

We can picture the process as a mad pursuit 
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of eternity or a relentloss tracking-down of change ; 
in either case the effort is Sisyphean No sooner 
do we grasp eternity than it is transformed to 
infinity : we cannot arrest the passago of timo in 
one direction without releasing it in another. 
The task, however, is not forced on us Wo can 
stop at any stago, provided we stop at the corre¬ 
sponding stage of the physical regress Thus, if 
we want only the ordinary three dimensions of 
space, we must not consider tho world as extended 
in T u but merely as existing from moment to 
moment Tho contemplation of world-history 
commits us to a fourth space dimension and a 
time, T, 

Tho poetry of all this is irresistible, but wo are 
concerned with the truth Physios explores the 
world by arbitrarily selecting parts as instruments 
and giving them independent status It is thereby 
committed to a regressive timo ooncept whioh it 
has not employed Anomalies are therefore found 
we are involved m ‘imaginary’ time and in¬ 
determinacy Only by accepting the fact of 
regression can those anomalies be removed 

Before proceeding to tho removal we must 
examine the general ldoa , and here caution is 
necessary Mr Dunne’s theory—belonging, as we 
have said, to the world of thought—appeals to a 
wide publio—to the philosopher, tho physioist, 
the psychologist, the humanist and the man in 
the street Our point of view is that of the man 
of science, and we have no intention of leaving 
it, but wo must state what it is 

Science is ooneemed with pure thought only m 
the correlation of experience Our minds, how¬ 
ever, can form far moro concepts than experience 
needs From the scientific point of view, these 
additional concepts are meaningless ; they serve 
only for intellectual oxorcise 

History shows that no human power has been 
more diligently employed than that of asking 
meaningless questions We do not attribute this 
to irony m Nature ; it appears to be a by-product 
of our self-chosen instrument of language “Who 
hath given man speech, and who hath set therein 
a snare ?” askod Swinburne The realm of signifi¬ 
cance is a mere patch m a boundless waste of 
grammatical possibility, and no scientific duty is 
more urgent than that of keeping within its limits. 

Many philosophers will not assent to this. They 
(the ‘nominalists’ we may call them for identifica¬ 
tion, without historical or other implications) 
attach significance to pure thought unrelated to 
exponenoe. We need not argue the matter here, 
for our purpose is simply to point out that Mr 
Dunne sits above the controversy, calmly telling 
the disputants the conditions they must re¬ 
spectively observe. The nominalist must accept 
the whole infinite regression : the man of scienoe, 


it seems to us, is committed only to the second 
term—and, with a different history, might have 
stopped at tho first Let us illustrate this by the 
example of time 

The regression of time is interwoven with the 
method of desonbmg the world by selecting parts 
of it as instruments Tho obvious conclusion is 
that the world should bo described otherwise 
Soieneo does not in pnnoiplo depend on experi¬ 
ments wo could merely watch things happen and 
rationalise the results For speed, of oourse, we 
adopt the experimental method, but it is a method, 
not an essential quality, and we must not attribute 
to the universe characteristics which belong only 
to our mode of desonhing it 

This, however, is no reply to Mr Dunne To 
propose now to renounce tho division of the world 
into instruments and systems observed would be 
quixotic Tho division belongs not only to our 
experimental procedure hut oven to our definitions 
Take, for example, such a fundamental notion as 
the strength of an olootrostatio field This is 
defined in terms of tho force it exerts on a unit 
polo But the polo changes the field, and the field 
ohanges the pole-strength Instead of expressing 
the observed behaviour of tho whole system, we 
describe an exploration ol a hypothetical field by 
a hypothetical unchanged pole The whole of 
physics is formed of such inventions 

The only practicable course is to adapt our 
conoepts to this piocodure The structure of 
physios is so massive that it is much simpler to 
stand on our heads than to invert it, and this 
Mr. Dunne teaches us to do Only the nominalist, 
howover, must make the oompJete overturn The 
physicist has merely to cook his head sideways, 
for one additional elemont of the regression will 
correct his imperfect start Mr Dunne is un¬ 
answerable when he claims that physics has 
effectively oreated two notions of tame, but we 
cannot follow him in giving physioal significance 
to others Physics does not employ a seoond 
instrument to watch the first observing the world. 
In retreating to contemplate such a process, there¬ 
fore, we step outside tho patch of significance into 
the waste of purely verbal relations. 

Using two time dimensions, Mr Dunne gives 
an attractive derivation of the world of special 
relativity. Here time has become space ; that 
is, it has shed its ‘becoming’ oharaoter and 
assumed infinite extension. But our olook 
measures becoming; we cannot put it when we 
like in time as we oan put a metre-stick where we 
like in spaoe—it tioks only when it is. Before 
using it as a scale for petrified time, therefore, we 
must multiply its readings first by » to rotate 
them through 90° to the T x axis; and seoondly 
by a faotor c to convert the unit of vital time into 
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that of dead time, or space This factor Mr. Dunne 
calls “the velocity of the now” ; that is, the rate 
at which the instrument, which touches the world 
A only at the now, travels along the 7', dimension 
of that world. Distance along 7’, m space units 
is thus tcT, , or simply » cT, sinoe T, is measured 
as time. 

This sounds fantastio, but it is ngidly logical 
“The velocity of the now” is no more fanciful than 
the familiar idea that for a man travelling with 
light, time stands still ; he is a travelling ‘now’ 
The signifioanoe of this natural ‘velocity’, dTJdT,, 
however, is obscurod whon c is regarded as the 
velocity of light, for that is dS/dT also , but it 
becomes extremely suggestive when we consider 
the ratio of the electromagnetic and electrostatic 
units That ratio also is c, and issues from experi¬ 
ments in which it cannot bo interpreted as dSjdT 
without introducing ad hoc conceptions We get 
a new view of the matter when we consider that 
m the two systems of units wo are implicitly 
defining time in its moving and static aspects 

Scarcely loss illuminating is Mr Dunne’s 
diaoussion of tho pruioiple of uncertainty IIo 
‘shows that this arises from the division of the 
world into instruments and observed systems, and 
that we can make tho uncertainty regross with 
the instruments, leaving a determinate world 
behind Tho fact that this principle had nothuig 
to do with Nature wo had discerned before, but 
Mr. Dunne’s treatment puts it in the dearest 
possible light. 

We are less impressed by Mr Dunno’s inter¬ 
pretation of the quantum of aotion, which porhaps 
we have not fully understood, nor do wo tako 
kindly to his more general philosophy. Taking 
force, space and time as elementary mdefinablos, 
he works out a scheme of dimensions for each 
term of his regressive observer, and gives a refuta¬ 
tion of subjective idealism in which we feel he has 
been anticipated by Samuel Johnson His aim 
is to reconcile physios and psychology, and the 
effort is very ingenious We doubt, however, if a 
union of the most with the least developed of 
sciences is yet possible, and we think that in 
attempting it Mr Dunne is sacrificing the substanco 
of his idea for the shadow. If foroe is elementary 
the passage to general relativity is dosed, for that 
does not reoogmse force. There is fascination, at 
least, in describing tho physioal world in purely 
temporal terms, putting icT for spaoe and (tc)* T 
for mass, in relativity fashion ; and Mr. Dunne’s 
picture of tc as an operator which rotates one 
‘dimension of time into the next presents an im¬ 
aginative aspect of the prooess which we feel is 
hadly exchanged for a questionable psychological 
interpretation. 

We are unable also to acoept Mr, Dunne’s 


assurance of immortality It seems to us that on 
a pnori grounds this question can be answered 
only by experience, and whon pure reason offers 
an answer wo can only look for the fallaoy Mr. 
Dunne argues that tho destruction of observer 1, 
moving along 7\, cannot affect observer 2 moving 
along T„ and therefore, sinoe there is no reason 
why observer 2 should die, he goes on observing 
In familiar language, bodily death does not prove 
cessation of oonsoiousness Wo agree , but neither 
does it prove continuance of consciousness There 
is no reason, apart from expononoe, why observer 1 
should cease in T ,, wo simply find that he does 
Similarly it seems to us that observer 2 might 
(or might not) cease m T,, wo must wait and see. 

Mr Dunno’s book contains so much of real 
value, however, that only with great reluctance 
do we record what wo behove to bo its weaknesses 
That a man untrained m theoretical physics should 
have penetrated tho jungle of relativity and 
quantum theory and reached the central cloaring 
is an ovent of such magnitude as to make ridiculous 
any preoccupation with the scratches received on 
tho way Mr Dunno’s achievement is a groat one, 
and we hope it will receive the recogmtion it 
deserves Herbert Dingle. 

Sex and Culture 

Sex and Culture By Dr J D Unwin Pp. xxiv + 

676 (London Oxford University Press, 1934 ) 
36s net. 

HE principal thesiH of this highly elaborate 
investigation is that thoro is a oausal re¬ 
lationship between sexual opportunity and cultural 
condition Sexual opportunity is measured by the 
kind and amount of regulation that societies 
employ for controlling or cheokmg the sex impulses 
before and after marriago Cultural condition is 
used in a very narrow sense to stand for the 
manner in which a people conceives of the power 
or powers in the universe, as judged by the out¬ 
wardly observable steps that are takon to maintain 
right relations with it or them. 

Dr Unwin distinguishes three types of cultural 
condition tho doistio, which applies to peoples 
who carry out their rites in temples, through the 
agertoy of priests , the mamstio, which refers to 
peoples who pay post-funeral attention to the 
dead , and the zoistio, or peoples who do noither 
of these things. The transition from the zoistio 
to the deistio oultural condition indicates, aooording 
to Dr Unwin, a growth of thought, reflection and 
energy Sexual opportunity is determined princi¬ 
pally by asking whether or not a people oondemns 
pre-nuptial unchastity. Dr. Unwin claims that an 
inductive survey of eighty uncivilised peoples 
(forty-seven zoistio, twenty-one manistio and ten 
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deistio, two uncertain) establishes a definite 
relation between degree of sexual continenoe and 
cultural condition. The data show, he thinks, 
that all the peoples who allow pre-nuptial sexual 
freedom are in tho zoistio cultural condition; 
that all the pooples who impose occasional or 
irregular continence are in tho mamstio phase ; 
that pre-nuptial chastity is accompanied by the 
deistio cultural condition , and that in each class 
of cases tho converse propositions may also be 
shown to be true Ho concludes that cultural 
condition and sexual opportunity are not only 
definitely associated in the manner indicated, but 
also that the relation is a causal one, tho reduction 
of sexual opportunity providing the energy re¬ 
quired for cultural change Tho transition from 
association to causal connexion is effected by an 
appeal to psycho-analysis, which has independently 
arrived at the conclusion that civilisation or 
culture has depended upon a restriction or re¬ 
pression of the sexual impulses and a diversion of 
libidinal energy 

Dr Unwin has handled his material with groat 
skill, and his induction may possibly bo true 
Nevertheless, the methods which ho has employod 
seem open to serious objections First, to judge 
social energy by reference sololy to tho way in 
which a peoplo behaves to the mysterious powers 
in the universe seems arbitrary procedure, when 
no account is takon of their arts and orafts, their 
power of organisation, their skill m war, in trade 
or generally in the control of natural forces Even 
in the magico-religious field proper, tho oritena 
employed are of doubtful adequacy Secondly, 
difficulties arise from the relatively small number 
of cases utilisod m the survey No doubt Dr. 
Unwin was hampered by tho poverty and vague¬ 
ness of the anthropological material He asserts 
that, so far as his knowledge goes, the behaviour 
of the societies that he has omittod from con¬ 
sideration does not militate against his reduction 
But re a matter so controversial and re the absenoe 
of oorroborativo evidence from other fields of 
social energy, his induction rests on a precarious 
basis and might be shaken by a broader survey 
This applies especially to his deistio societies, of 
which Dr. Unwin enumerates only ten oases, 
particularly as the evidence regarding pre-nuptial 
relations is doubtful regarding three or four of 
them. Thirdly, the method that Dr Unwin 
employs is that which a logician would describe 
as that of agreement and difference The validity 
of conclusions so drawn depends upon the elimina¬ 
tion of alternative causes But this Dr. Unwin 
makes no attempt to do. He does not require, for 
example, whether the prohibition of pre-nuptial 
relations is correlated with the prevalence of 
marriage by purchase or other features of the 


family structure, or again, with the general de¬ 
velopment of law in other spheres of behaviour. 

Finally, Dr. Unwin’s conclusions may to some 
extent be cheoked by reference to an inquiry 
conducted on different lines by the late Prof. 
Hobhouse, Mr Q. C Wheeler and the present 
writer in 1915 (“The Material Culture and Social 
Institutions of the Simpler Peoples”) Thore the 
attempt was made to correlate regard for chastity 
with oultural grade as measured by eoonomio 
criteria, the peoples being classified into lower and 
higher hunters, two grades of pastorals and throe 
agricultural In the matter of pre-nuptial un- 
ohastity, we found no constant tendency, though 
the cases of condemnation were more numerous 
among the agricultural and pastoral peoples than 
among the hunters If othor points relating to 
ohastity are considered, such as the punishment 
of adultery and the prevalence of wife-lending, 
we found that, on the whole, there was an increas¬ 
ing tondency for the family life to be consolidated 
with advanco re economic grading Owing to the 
vaguoness of the evidence, however, we should 
hesitate to assort universal association between 
sexual regulation and eoonomio conditions, still 
more any causal connexion. It may be added that 
Prof Wostermarok, who has made a very wide 
survey of the evidence, concludes that there is no 
relation between the toloration of unchastity and 
tho degree of culture, and that, on tho contrary, 
chastity is more respeoted in the lowest tribes 
than re the higher ones * 

Upon the whole, my impression is that tho 
evidonoe available re the present state of anthro¬ 
pology is neither detailed nor abundant enough to 
afford a satisfactory basis for a generalisation so 
far-reaching as that propounded by Dr. Unwin. 

Morris Ginsberg. 


Mineral Resources of the French Colonies 
Publications du Bureau d’dtudes g6oIogiques et 
Miniferea colomales. I ntroductum aux Eludes 
M\mk.res colomales Pp viii+349 + 9 plates. 
(Pans : Soci6tA d’fiditions Gdographiques, Mari- 
times et Coloniales, 1934 ) 30 francs. 

T HIS volume follows up and forms part of a 
useful senes of publications issued during 
the last two years or so by the Bureau d’fitudes 
g^ologiques et Mimeres coloniales on the subject 
of the mineral resources of the Frenoh Colonies. 
Its object is to give an acoount of some general 
aspects of the mining industry with wliich it is* 
important that colonial miners and geologists 
should be familiar. 

An opening ohapter on the genesis of minerals 
is followed by one on laterite. These are followed 
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♦by chapters on alluvial deposits, geophysical pro¬ 
specting, health, transport, native labour, micro¬ 
scopical studies of coal and metallio ores, com¬ 
mercial problems and the relation of France to its 
colomes with regard to the supply of metals 

A consideration of those pages shows that 
France and her colonies are far from self-sufficient 
in their supplies of metals The apportionments 
of mineral resources among the nations of the 
world are singularly irregular. France has ample 
home supplies of iron, and therefore has no neod 
at present for her largo colonial output in north 
Africa, which goes largely to Great Britain and 
Germany We are reminded, however, that a half 
a century from now—a short time m the history 
of a nation—a state of impoverishment m the 
supplies of iron ore from the eastern basin of 
France may begin to assort itself, and Franco may 
then need her colonial output of iron ore. 

New Caledonia produoes supplies of nickol matte 
amply sufficient for the noods of France , but it is 
curious to note that a large part of the output of 
this matte is sent to Great Britain, the United 
States and Belgium, and from these countries, 
hone of which produces nickel ore, France has to 
import for her own needs considerable amounts of 


metallic nickel that has been made in part from 
Now Caledonian matte. 

Tho case of chrome ore is also interesting, for 
New Caledonia produces ample supplies of high- 
grade chrome ore, tho production of which is con¬ 
trolled by foreign capital Only a small proportion 
of the output goos to France, whose further 
requirements have to bo met by importing large 
amounts of chrome ore and forro-chrome from 
foreign countries 

Among othor mineral supplies necessary for the 
metal industries, the French colonies have con¬ 
siderable resources of lead ore, zinc ore and 
graphite , but, so far as yet known, very little of 
the ores of manganese, copper and tin On the 
whole, tho position as regards the output of 
metalliferous ores in France and her colonies 
compares quite unfavourably with the position in 
the British Empire 

The ominont specialists who have contributed 
to different sections of tho book include such well- 
known authorities as L de Lannay, A Lacroix 
and A Lambert-Ribot The book is well indexed 
and illustrated, and makes a useful addition to 
tho serviceable memoirs already issued by this 
very active Bureau. 


Short Notices 


Man versus Rabbit. By A. H B Kirkman (ULAWS 
Monographs, No 4b) Second edition, entirely 
rewritten Pp vi + 74 + 9 plates (London • 
Umvorsity of London Animal Wolfare Society, 
1934 ) U. 

Only thoso who hvo in the country can properly 
appreciate the dainago done by rabbits, where they 
are at all numerous. As all gardonors know, the lossos 
they inflict m the course of the year aro both serious 
and exasperating ; and farmors, in many parts of 
the country, suffer oven more severely. Mr Kirkman, 
then, has done us great servico by presenting in this 
small volume an able and impartial summary of the 
methods of ‘farming’ rabbits for the market, on one 
hand, and their destruction as ’vermin’ on the other 
From whichever of these two aspects thejkaro 
regarded, the manner of their slaughter is an issuo 
’>f the first unportanoe, whioh forms the main themo 
of Mr. Kirkman’s book. Its aim is to secure legislation 
to prohibit the use of stool-traps He has shown how 
ineffective they are for their avowed purpose of 
reduoing the rabbit-post, as well as the harm thoy 
do —apart from the oruelty which attends their use 
—in killing or maiming other animals more or less 
durootly useful to man 

With praiseworthy fairness Mr. Kirkman has cited 
ftie views of those who are still in favour of the use 
of the steel trap. But against them he arrays over¬ 
whelming evidence of landowners, game-keepers, 
farmors and gardeners who deplore their use, em¬ 
ploying instead ferrets, net* or gas, aocording to 


circumstances. Somo may object oven to these 
measures But wo must not let ‘humnnitananisrn’ 
bocomo an obsession. For there can bo no doubt 
that these animals are a grain rncnoco to both 
gardener and farmor There are comparatively few 
of thoso whose crops are now so seriously monoced, 
or among sheep farmers, who would not weloome an 
Act of Parliament forbidding the use of steel-traps 
for any purpose whatever 

Evidence is given by Mr Kirkman to show that, 
os a means of redui mg tho rabbit-post, stoel traps 
are worse than useless, for thoy kill vastly moie 
bucks than does The reason for this differentiation 
is unknown, but it is suggested that tho does wander 
less and are more timid and suspicious This is only 
ono of many surprises that havo come to light in the 
course of Mr Kirkman’s investigations 

We are glad to find that the author directs attention 
to the folly of an mtensive war on stoats Beside* 
their help in keeping down rabbits, they are extremely 
valuable allies in the war that, so far, is only half¬ 
heartedly carried on against rats . while the woaiol 
as a mouse-destroyer is no less valuable 

The Design and Construction of High Pressure 
Chemical Plant. By Harold Tongue. Pp ix + 
420+69 plates (London: Chapman and Hall, 
Ltd , 1934.) 30*. not. 

Onh of the pioneer laboratories to study the applica¬ 
tion of high pressures in ohemistry and ohemioal in¬ 
dustry has been the Chemical Research Laboratory at 



208 


NATURE 


February 9, 1935 


Toddington direct'd hy Prof G T Morgan ; there the 
author gained hia experience and carried out pioneer 
work A pleasing feature of the work at Teddington 
has been tho facility afforded to members of industrial 
firms to gam experience in the design and (on 
struction of high-pressure plant Tlieir noodB have 
given the author a eltio os to those aspects of lus 
subject in which information is of tho greatest 
practical value 

Tho book is essentially a chemical engineering 
treatise, and is therefore fully illustrated with pictures 
of actual plant and diagrammatic and dotailed 
drawings Tho author has sought to collect together 
all tho information pertinont to tho subject Thus 
he deals with gas compressors , with tho preparation, 
purification and cost of tho industrial gases ; with 
the design of pressure vessels , with tho measurement 
of pressure, with valves, fittings and pipes. 

High pressures, together with high temperatures, 
have sot a number of new problems for the 
metallurgist, the creep of steel, embnttlomont and 
the penetration by hydrogen have been new factors 
for study, and many unexpected difficulties have 
dovelopetl m tho manufacture of large pressure 
vessels for higli-prcssuro Hcrv no Ammonia, methanol, 
tho hydrogenation of fatty oils, of coal oils and of 
petroleum, are still tho large scalo pressure processes 
In addition, there is tho high pressure oil crai king 
industry An ever increasing numbor of other 
products are being manufactured in high-prossure 
catalytic circulatory plants 

There is a definite need ior this book, which will 
be found to contain a good deal of information now 
published for the first time 

The Ideas of Physical Chemistry By II McKaj 

and H A (J. McKay Pp x -) 301 +8 plates. 

(London William Heinemann, Ltd , 1934 ) 7 s 6d. 

not 

This volume, published without preface, but dodi- 
catod to tho authors’ mother and grandmother, 
appears fiom tho wrapper to havo been written for 
tho “layman” or “non-chemical specialist” It is 
there referred to as an introduction, in which the 
facts of plijsieal chemistry are described in simple 
language which anyone can understand A perusal 
of the text gives tho impression that the authors 
havo attondod a recent course of up to-date lectures 
on physical chemistry, in connexion with which somo 
modem textbooks wero recommonded for supple¬ 
mentary reading, and that they have then written 
up their lecture notes in twenty-sev on chapters, in 
the optimistio expectation that lay readers will possess 
the same grounding in chomiBtry and physics as the 
authors hod whon they began the course, and will 
therefore be ablo to follow their summaries of the 
subjects thus selected. The impression that the 
authors are relying on second-hand information, and 
have not gone back to original sources for the material 
used m constructing tho book, is also suggested by 
the diagrams which illustrate the text, sinoe these 
are almost all ‘blackboard sketches’ On the other 
hand, seven plates, mainly of spectra, are admirably 
reproduced 


The subjects dealt with are not easy to expound 
or to understand, and it is doubtful whether the lay 
reader will be able to follow with advantage a 
narrative in which so much is taken for granted ; on 
tho other hand, tho serious student ought at least to 
select for supplementary roading books which are 
based upon first-hand contact with original sources ; 
but there is perhaps an intermediate grade of readers 
to whom tho present compilation will be useful, and 
the publishers havo done their share m making the 
book attractive to them. 

The Official Year Book of the Scientific and Learned 
Societies of Great Britain and Ireland: with a 
Record of Publications issued during Session 1933 - 
1934 Compiled from Official Sources : Fifty-first 
Annual issue Pp vu+164. (London. Charlos 
Griffin and Co , Ltd , 1934 ) 10s not 
The fifty-first annual issue of this well-known Year¬ 
book is likely to bo as invaluable as its predecessors. 
All tho particulars are compilod from official sources, 
and therefore reliable Government departments as 
woll as learned societies are represented, and inform¬ 
ation is given concerning address, membership, meet¬ 
ings and publications To facilitate reforence, the 
societies are classified by subjei t into fourteen sec¬ 
tions, and a good index is appended 

It is gratifying to note that this leference book is 
receiving increased support The publishers deserve 
this encouragement, for the volume is well produced, 
and is full of useful information It should be on the 
shelves of all libraries, institutions, laboratories, etc , 
which aro interostod in any branch of science 

Popular Handbook of Indian Birds By Hugh 
Whistler Second odition Pp. xxv nH-513 + 20 
plates (London and Edinburgh Gurney and 
Jackson, 1935.) 15# net. 

A review of the first edition of this useful handbook 
to the birds of India was published in Nature of 
October 6, 1928, p. 633. The book is very good value 
for its price, which perhaps explains why tho first 
edition was so quickly exhousted In that edition, 250 
c ommon Indian birds were described ; in tho second < 
edition, 276 are described at length A new feature 
is the brief mention with short descriptions of a 
further 230 species Tho requisite number of extra 
illustrations have been added The whole text has 
been revised and brought up to date 

Facts and Theories' of Psi/choanalysis By Dr Ives 
Hendrick Pp xi + 308 + xu (London Kegan 

Paul and Co , Ltd , 1934 ) 10# 6d. net 
Dr Iveb Hendrick gives hore what is probably the 
boat account of the present position of tins art— 
psychoanalysis can scarcely be said to have reached 
the position of a science yot. The book is divided 
into four parts dealing with tho facts, theories, 
therapy and present status of psychoanalysis. The_ 
author is largely a Freudian, and so does not approve 
of the theories of Adler, although to many in Great 
Britain the latter are more acceptable ! but then the 
theories are not psychoanalysis as it ought to be 
understood as referring purely to Freudian theory. 
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Television in 

T HE report of the Television Committee under 
the chairmanship of Lord Selsdon, issued last 
week, seems to have taken the public and most of 
the experts by surprise, probahly due to the fact 
that during the last mno months, when the Com¬ 
mittee was sitting, they had heard practically 
nothing about television, and the low definition 
broadcasts that were given did not seem to be of 
much permanent value In particular, they find 
it difficult to behove the following extract from 
tho report. “The time may come when a ‘sound’ 
broadcasting service entirely unaccompanied by 
television will bo almost as rare as tho silent 
cinoma film is to-day,” although the Committee 
modifies this slightly by saying that, in general, 
sound will always be the most important factor in 
broadcasting The promotion of television, there¬ 
fore, will not hinder the continual development of 
sound broadcasting 

Recent advances have contributed largely to 
tho development of a technique wheroby the 
econo to bo televised is first photographed on 
ordinary cinematograph film It is then developed 
and scanned by light transmitted through it, and 
this system is used to provide a method of ‘delayed’ 
television when direct scanning by a mechanical 
device would be diffioult or impossible Equipment 
is now available in which the cino-oamera is 
connected with the film scanner The film after 
exposure is fixed, washed and partially dried It 
then passes through the scanner, and after further 
drying is stored for future use if required In this 
way, the now methods of producing rapid and 
sensitive emulsions for photographio processes 
have overcome the difficulties due to the com¬ 
paratively feeble sensitivity of photo-electric cells 
The direct scanning of opon-air scenes and 
studio subjects is now possible without using 
abnormally powerful illuminating devices This 
is done by cathode rays in combination either with 
minute photo-eleotnc oells or photo-sensitive sur¬ 
faces One such device is being developed in the 
United States, Germany and Great Britain. The 
image to be televised is focused by means of 
lenses on to a photo-electric mosaic contained in a 
cathode ray tube. The cathode ray beam is directed 
on the surfaoe of the mosaic, and by a method of 
inagnetio control the image is scanned repeatedly. 
Eleotrical energy is thus drawn off from the 
photo-eleotnc mosaio by the cathode ray whioh is 
proportional to the light intensity of the picture, 
and can be transmitted to operate the distant 
television reoeiver. The Committee definitely 

* Report of the TelsvMon Committee. (Cmd. 4798.) Pp. 87. 
(London. H.M, Stationery Offloe, 1986.) W. net. 


Great Britain* 

states that satisfactory reproduction of outdoor 
moving scenes can now bo attained by this method 
when the visibility conditions approximate to 
those under which satisfactory cinematograph 
pictures can be taken It is assumed that the 
recording apparatus can bo located reasonably 
close to, and at a moderately constant distance 
from, the scene which is being televised It is 
stated that, even m this stage of development, 
satisfactory reproduction can bo obtainod of such 
scenos as a procession, a lawn-tennis match and 
the finish of a horse race The transmission of the 
view of the whole course ot a race or similar event 
would doubtless present much greater difficulty 
On the day following the publication of the report, 
Baird Television Ltd gave the first pubho demon¬ 
stration of tho system as it will be used in the 
home when tho now ultra-short-wave transmission 
by tho BBC begins next autumn Tho demon¬ 
stration was given in Victoria Street, and the 
Baird transmitters were at tho Crystal Palaoo, a 
distance of about 10 miles, tho wave-lengths used 
boing 7 metros for vision, and 8 5 metres for sound 
Two receivers wore shown , tho sizes of the soreens 
being 12 in x 9 in and 8 in x 6 in respectively 
There wore about fifty people present and thoy 
could see both soroons , sometimes tho room was 
darkened, but at othor times it was illuminated 
by ordinary light, tho difference in the visibility 
of the pictures in the two cases being slight 
The largor of the two receivers had to lie ad¬ 
justed several times during tho performance, but 
the smaller one was not touched Wo first saw a 
‘olose-up’ of the announcer It was quite a good 
pioture and easily recognisable—quito as good as 
the pictures seen in the poorer cinemas Ho said 
that the demonstration was to prove that the 
television of pictures of high definition over a 
large area is ft practical reality, and that the 
reception of such programmes in any part of the 
Greater London area is possible by a Baird reoeiver 
This area has a population of more than ten 
million people He contradicted the assertion* 
recently made that with ultra-short wave-lengths 
(4-8 metres) the maximum range is 5 miles With 
the present arrangements, satisfactory results are 
obtained up to 30 miles from the transmitter The 
interference trouble, sometimes produced by 
motor-vehicles, has been successfully overoomo 
There was no trace of it in the pictures shown m 
the offioee in Victoria Street on a busy afternoon. 

The second item in the programme was given 
by Miss Alma Taylor from the Crystal Palaoo. 
She showed some now fashions in hats and various 
styles of hairdressing. She also, by means of a 
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telophone, onto rod into an animated conversation 
with a member of the audienoe This was real 
television ; we saw and hoard two people talking 
together at a distance of ten miles. We next saw 
an out-of-doors horse-jumping and racing com¬ 
petition taking placo on the terrace of the Crystal 
Palace A boxing match was then shown in one 
of the studios at the Crystal Palace with the 
attendant crowd and the noise and cheers Those 
two were done by ‘delayed’ television A proof 
was given that the interval between the occur¬ 
rences and seeing them on the screen was 36 
seconds Excerpts were also given from several of 
the well-known Caumont-British films including 
“I was a Spy” and “Jack Ahoy” The singing 
and the sounds of the dancing were reproduced 
excellently and the flickering was scarcely notice¬ 
able although a picture frequency of only 25 
pictures per second was used A complete “Mickey 
Mouse” film was shown and waH almost as good 
as those shown in the cinemas. 

After seeing this demonstration, we agree with 
the Committee that there is good entertainment 
value m high-definition television accompanied 
by sound We also agree that in general the sound 
is the more important factor m broadcasting 
Owing to the close relationship which must exist 
between sound and television broadcasting, the 
BBC is obviously admirably suited to be the 
operating authority The following advisory com¬ 
mittee has been appointed to advise the Post¬ 
master-General on points arising in connexion 
with television and to exercise control over tho 
actual operation of tho service Lord Sclsdon 
(chairman) , Sir Frank Smith, secretary of the 
Department of Scientific and Industrial Research, 
who will be chairman of a techmoal sub-committee , 
Col A S Angwm, assistant engineer-in-chief of 
the Post Office ; Mr N. Ashbridge, chief engineer 
of the BBC, Vice-Admiral Sir Charles Carpen- 
dale, controller of the B B C ; Mr F. W Phillips, 
assistant secretary of the Post Office 
The transmission of high-definition television is 
practicable only with ultra-short waves, for a wide 
band of frequencies is required. Fortunately, 
there is no difficulty at present in allocating suit¬ 
able wave-lengths—between 3 and 10 metres—for 
public television in Groat Britain Technically, it 
is desirable that the transmitting stations should 
be situated at elevated points The mast at 
present m use in Berlin is 430 ft high, and the 
question of employing masts of greater height is 
being discussed in Germany The Crystal Palace 
site of the Baird Television Company was chosen 
because it is the highest point in London The top 
of the south tower of the Crystal Palace is 680 ft. 
above sea-level, and the Baird aerials on the top 
of tho tower givo the maximum possible range of 


any site in the Greater London area The premises 1 
taken over by the Company cover an area ofJ 
40,000 sq. ft and are all on one open ground 
floor 

The Committee has come to the conclusion that 
a start can best bo made with a servioo of Ingh- 
defimtion television m London It points out 
that there are two systems of high-definition 
television which are in a relatively advanced stage 
of development One of these is owned by Baird 
Television Ltd and the other by Marconi—E M 1 , 
(Electric and Musical Industries) Television Co , 
Ltd Tho Committee suggests that an extended 
trial of these two systems be made under strictly 
comparable conditions They will bo installed side 
by side in a London station and will issue pro¬ 
grammes alternately and not simultaneously 
Among the conditions imposed are that the price 
demanded must bo considered reasonable by the 
advisory committee and that the BBC be 
indemnified agamst any claim for infringement of 
patents The definition also should not be inferior 
to a standard of 240 lines for scanning and 25 
pictures per second The prosent experimental 
transmission gives 30 lines per picture and 12J 
pictures per second The pictures are ‘coarse’ m 
texture, and the flickering is objectionable 

Tho Committee looks forward to the time when 
there will be a general television service throughout 
Great Britain Television broadcasts will be relayed 
by land line or by radio to substations in various 
parts of the country Owners of sound receiving 
sots will be glad to hoar that, during the first 
experimental period at least, the cost of tho new 
transmission will be borne by tho revenue from the 
existing 10s license fee Afterwards a reasonable 
share will have to be contributed by tho Treasury 
and tho Corporation 

Tho smaller of the complete sound and vision 
receiving sets made by the Baird Television Com¬ 
pany is a oabmet 4 ft high, 2 ft wide and 2 ft.'* 
deep. The size of the picture is 8 in. x 6 in , and 
it is sufficiently brilliant to be seen quite clearly 
with ordinary room lighting It can be used with 
any type of bigh-defimtion transmission having 
100-500 bnes and 12-50 pictures per seoond. It 
can be seen by'ten people in a room quite com¬ 
fortably. It requires little skill to operate. The 
selling price will be at first about £50 , but when 
bulk production has been started it is likely to be 
reduoed considerably As it is operated on ultra- 
short wave-lengths, there is no trouble with atmo¬ 
spheres The Company also produoes a larger set 
suitable for an audienoe of thirty people and having 
a screen 12 in x 9 in. These sets are not likely to' 
become obsolete by ohanges in transmission 
technique during the next four years The price 
will be at first about £80. 
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Social and Industrial Aspects of Scientific Research* 


I T is difficult to imagine a document which better 
illustrates alike those social aspeots of scientific 
research to which attention has been repeatedly 
directed in recent months, at the British Associa¬ 
tion meetings or elsewhere, and the way m which 
the direction of scientific researoh is itself deter¬ 
mined by the needs of the community, than the 
nineteenth annual report of the Department of 
Scientific and Industrial Research which was 
issued on February 2 This report covers the period 
October 1, 1933, to September 30, 1934, and con¬ 
tains the brief report of tho Pnvy Council Com¬ 
mittee, signed by Mr Stanley Baldwin, tho longer 
report of the Advisory Council over Lord Ruther¬ 
ford’s signature, and summaries of the work of the 
National Physical Laboratory, tho Chemical Re¬ 
searoh Laboratory, the various research associations 
and research boards Certain of the latter issue their 
own independent reports, but no one document 
issued by the Department gives such a compre¬ 
hensive and lucid account of tho way in which 
•the Department of Scientific and Industrial 
Resoarch serves our national life, whether in 
departments of State, industry or the social needs 
of a civilised community 
The expenditure of the Department during the 
year ending March 31, 1934, was £064,482 gross, 
or £476,897 net, as compared with £451,987 net in 
1932-33 Receipts decreased, however, from 
£202,749 in 1932-33 to £187,585 This latter 
sum includes £59,774 in fees for paid work for 
industry , £10,209 representing contributions from 
industry for oo-operative research, and £99,705from 
other Government funds, including a payment of 
£21,520 from the Road Fund for building and road 
research and a grant-in-aid of £30,000 from the 
Empire Marketing Board for food investigation. 
Net expenditure on the National Physical Labora¬ 
tory was £118,687 , on the Chemical Research 
Laboratory, £22,164; building and road research, 
£29,684 , food investigation, £10,707 , forest pro¬ 
ducts research, £33,911 , fuel research, £80,423, 
and water pollution research, £5,453 The Geo¬ 
logical Survey and Museum received £63,428 and 
research associations a total of £58,992 
Particular stress is laid in the report of the 
Advisory Counoil upon the efforts made to improve 
the position of the research associations, as regards 
both obtaining greater financial support from 
industry and also securing the greater financial 
stability which is essential if long-range researches 
are to be undertaken and reasonable prospeots of 
a career offered to the scientific staff. This appeal 


* Department of Sdentlfle and 
the Year 1983-84 (Crod 4787 
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for further support from industry is not, however, 
based solely on the prospects of future benefits. 
It rests oqually on the results already achieved, 
and stress is once more laid on these other ways 
m which scienoe can assist industry by tho applica¬ 
tion of existing knowledge and by the extension 
of the scientific method and outlook 

An encouraging sign of tho growth of this spirit 
in industry is seen in the expansion of those re¬ 
searches undertaken by the Department with the 
financial co-operation of industry As an example 
of such arrangements during tho year may be 
mentioned the research on such questions os the 
effect of waves on resistance and pitching of ships 
and their propulsion, the effect of wind resistance, 
the behaviour of rudders and tho improvement 
of propellers, which are carried out in tho William 
Froudo laboratory of the National Physical 
Laboratory This work, which is of fundamental 
importance in the design of new ships, is financed 
os to one half by industrial subscriptions 

Other examples of such oo-operativo research 
are found in the investigations, also at the National 
Physical Laboratory, bearing on tho practical 
development of steels for use at high temporatures, 
as in tho turbine or in chemical engineering, 
investigations at the Building Research Station 
covering the safety factors of steel-work, the 
discovery of British sources of materials for 
increasing tho resistance of concretes and mortars 
to chemical attack, tho effect of sea-water on 
concrete, problems of driving concrete piles, weld¬ 
ing in steel structures, and tho continuous study 
of heating and ventilating problems throughout 
the year in a ‘controlled woather’ house which is 
now being erected through the financial oo-opera- 
tion of industry secured through the Institution 
of Heating and Ventilating Engineers. 

Tho bearing of this co-operative work at tho 
Building Research Station on tho housing question 
needs no emphasis It is, however, worth noting 
that tho introduction of new materials and the 
displaoemont of obsolete regulations offer most 
hopeful lines of radical development in the building 
industry, and both alike depend on the continuous 
application of scientific research. The survey, 
conducted by the Building Research Station and 
the Fire Offices Committee of the fire insurance 
offices, of the problems of testing building materials 
for their resistance to fire, is overcoming difficulties 
in the way of provision for fire-testing stations 
where large-scale experiments can be conducted. 

Building research in fact figures prominently m 
the report. Proposals made by the Advisory 
Council are concerned with an expansion of the 
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activities of the Station whereby the results of 
research and investigation would become available 
at an earlier date and also with the special problems 
involved in the construction of flats Those include 
investigations on fire risks designed to test whether 
regulations in Great Britain are too restrictive or 
not, and others relating to the transmission of 
sound through the structural elements or through 
floors and partitions. 

From housing questions it is an easy transition 
to problems bearing on food supply, and here the 
work of the Department affords a striking example 
of scientific co-operation with thn Dominions over¬ 
seas Even the brief summary contained m the 
Advisory Council’s report indicates our immense 
debt m this field to Sir William Hardy, and the 
work of the Food Investigation Board is steadily 
growing in importance At the Covent Garden 
laboratory there is a full-time officer, experienced 
m the examination of experimental consignments 
of fruit and vegetables sent to Great Britain, whose 
services are also available for Dominion and 
Colonial Governments A definite advance has 
been recorded during tho year in the application 
of gas-storage to shipments of ohilled beef from 
Australia and New Zealand and a modified method 
of stowage has been developed whioh promises 
to be more effective and economical 

Investigations in this field range over almost 
every type of foodstuff A storago atmosphere 
has been worked out, for example, m which the 
characteristic flavour of Cox’s Orange Pippin 
apples can be retained during six months’ storage 
Experiments at a Wiltshire factory have shown 
that rapidly growing pigs are more suitable for 
bacon production than slowly growing pigs With 
lighter salting supplemented by cold storage, a 
method of cure has been evolved which produces 
salted herrings more delicate in flavour and more 
suited to the modern palate than those previously 
available Problems of the herring industry have 
also been considered, and the discovery that 
herrings, frozen m brine at — 20“ C , make good 
kippers after four months’ storage at that tempera¬ 
ture, which is now being tested on a semi- 
commeroial scale, may enable supplies to be 
carried over from periods of glut to the times of 
shortage experienced particularly in winter 

Besides the Food Investigation Board, several 
of the research associations are concerned with 
investigations on foodstuffs The Research 
Association of British Flour Millers is studying 
tho reasons for one flour giving better bread and 
dough than another, and developing methods of 
measuring the physical properties of dough The 
Research Association for the Cocoa, Chocolate, 
Sugar Confeotionery and Jam Trades has indicated 
methods for preventing boiled sweets being re¬ 


duced to a stioky mass by the absorption of 
moisture and has also suggested modifications in the 
composition of such sweets to prevent coalesoenoe 
under the influence of heat. 

Turning from food to clothing, we are still 
within the field in whioh the activities of the 
Department touch the home The British Boot, 
Shoe and Allied Trades Research Association has 
done much to improve footwear service by pro¬ 
viding knowledge which makes shoes more 
hygienio and comfortable, while the Leather 
Manufacturers Research Association has given a 
good deal of attention to the prevention of mould 
growth on leather The Wool Industries Research 
Association’s new process for unshrinkable wool, 
yarns and fabrics is being exploited under mill 
conditions, and materials should bo available for 
the public early in this year New motor fabrics 
from wool and rubber latex are also being intro¬ 
duced to the public The Linen Industry Resoaroh 
Association has investigated the behaviour of hnen 
under repeated launderings, and other research m 
this field is undertaken by the Launderers’ Research 
Association 

Leaving the home we come naturally to trans-' 
port, where the Road Research Station is respon¬ 
sible for fundamental work on road construction, 
which has a vital bearing on safety on the roads , 
skidding problems and lighting problems are both 
being investigated. 

Space permits not oven tho briefest referonoe to 
many other ways in which the work of the Depart¬ 
ment of Scientific and Industrial Research is affect¬ 
ing almost all our public services—power, water, 
lighting, gas, fuel—and steadily raising their 
efficiency Mention should, however, be made of 
the work of the Forest Products Researoh Labora¬ 
tory on Empire timbers, of investigations on the 
detection of toxic gases and the production of oheap 
and efficient respirators for use in industries whero 
dust is a menace to health, investigations on 
cylinder wear of internal combustion engines— 
probably the most important oauso of deteriora¬ 
tion in the engines of motor-cars—radio research on 
the propagation of waves and long-distance trans¬ 
mission, dental investigations, illumination re¬ 
search, investigations on lubnoants and on atmo¬ 
spheric pollution, if only to illustrate the immense 
range of activities of this one Department. Nor 
should it be forgotten that, in the various 
institutions aided by the Department, new 
instruments and methods are continuously 
being developed by whioh the oontrol of existing 
prooesses or the solution of urgent problems is 
being aohieved The interpretation and exposition 
of the reoord of work oontained within the covers 
of this report is a task to whioh ©very Scientific 
worker might well address himself. 
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Dr F A. Dixey, f b 

REDERICK AUGUSTUS DIXEY commenced 
his scientific career os a medical man and took 
the dogree of B M„ B Ch , Oxon, m 1884, followed 
by the D M. in 1891 Ho was for a whilo demon¬ 
strator m physiology at University College, London, 
and also at Oxford from 1883 ; and a histological 
preparation made by him was used for an illustration 
still reproduced m Quain’s “Anatomy” But it was 
as an ontomologist that Dixey will be remembeied . 
his first entomological publication was on the phylo¬ 
genetic significance of wing markings in certain 
Nymphalid butterflies, and until his death on January 
10, in his eightieth year, he was associated with the 
study of evolutionary entomology at Oxford, so 
intimately bound up with the name of Poulton 

Dixey was a true Darwinian and Bupportor of the 
current theory of mimicry as produoed by natural 
selection He especially studied the Pterin®, or 
‘white’ butterflies, on which ho became an acknow¬ 
ledged expert, and made two subjects particularly 
his own Fritz Muller in 1878 had shown that two 
distasteful species might benefit by resembling each 
other “thoy may even have gone to meet eaoh othor” 
he wroto , but Miiller did not develop this theory. 
Dixey approached the subject independently through 
practical study of specimens and, in an important 
contribution on the phylogeny of the Pienn® follow¬ 
ing on tho linos of his first paper, he introduced in 1894 
the term ‘reciprocal mimicry’ to express the pro¬ 
duction of a superficial likeness between distasteful 
forms of widely removed affinities by the apparent 
interchange of characters peculiar to eaoh This torm 
was superseded by ‘disposematism’ to bring it into 
oonforrmty with others used by Poulton The theory 
of Muller and its important extension by Dixey were 
controverted by G A K Marshall on statistical 
grounds, but R A Fisher in 1930 stated that 
Marshall’s arguments were untenable 

“The Relation of Mimetic Patterns to tho Original 
Form", followed by “Mimetic Attraction” (1896-97) 
ahowod the successive steps through which a com¬ 
plicated mimetic pattern could be evolved in simple 
and easy stages from a form presenting morcly the 
ordinary aspect of its own genus, and that the process 
of gradual assimilation, starting from one given point, 
may take several divergent paths at the same time 
In other words, the members of a single group may 
assume several different mimetic developments, each 
one corresponding to a distinct model, but all derived 
by easy stages from the same original form 

A characteristic of natural selection is tho pro¬ 
duction of one effect by different moans, and in a 
study of mimetic butterflies of New Guinea, Dixey 
showed how a certain type of coloration was pro¬ 
duced by spot and stripe markings the position of 
which, different in absolute detail, resulted m a 
uniform appearanoe relatively to the whole exposed 
surface of the wings. 

Dixey was convinced of the importance of studying 
geographical distribution in its relation to muniory, 


and made this the subject of Ins presidential address 
to Section D (Zoology) of tho British Association in 
1919 Coincidence, sometimes mvoked to explain 
mimicry, can produce resemblance, and, in the guiso 
of advocalua diaboh, lie demonstrated examples from 
different parts of tho world bearing similar patterns 
But such resemblances are crude, and look tho per¬ 
fection of detail of typical mimicry, and thus coin¬ 
cidence fails to explain the latter 

Seasonal forms of butterflies and tho possible direct 
influence of climate were tho subject of Dixey’s 
second address, on “Entomology and Evolution”, to 
the Entomological Society (now Royal) of which he 
was president in 1909-10 Ho maintained that the 
Lamarckian interpretation of tho effect of climatio 
conditions was not justified “the modification is 
not inherited from the soma of the parent but 
is consequent upon tho direct action of this ex¬ 
ternal influonoe upon that parent’s germ plasm”. 

Dixey’s other favourite subject, m which he 
will long be recognised as a master, was the 
study, m Pierina?, of specialised scent-producing 
scales to which Fritz Muller had directed attention 
in 1877-78 He found in 1899 that the pocuhar scent 
of a male ‘green-veined white’ (napi), which had long 
been known to exist, could be detootod on a brush 
used for removing scales from the wing, and in 1904 
wrote that tho scent of male butterflies is associated 
with specialised scales, confined to that sex, which 
can be removed from the wing and their odour per- 
coived Such scales are confined to tho upper surface 
of the wing, and may bo aggregated to form Bcent- 
producing organs supplied with air by special tracheae. 
These studies culminated in a memoir (1932) con¬ 
taining 437 drawings of scent-scalos in different 
species of Pieruue 

At the time of his death Dixey had commenced 
tho final copy of a paper on specialised scalos on a 
portion of the wing of an American Pierine which, it 
is hoped, may be published as a posthumous con¬ 
tribution The investigation of special scent-producing 
structures, carried on by Dixey, has been splendidly 
developed along different lines, following Fritz 
Muller’s suggestion of 1877, by H Eltnngham. 
Elaborate apparatus on both wings and abdomen of 
male Daname butterflies have been minutely de¬ 
scribed, and their use in tho field has been witnessed 
by more than one observer. Further developments 
have resulted in the disoovery of an intricate scent- 
produoing apparatus on the hood of a minute ‘caddie- 
fly’, and specialised glands, the function of which is 
unknown, are being discovered on many different 
parts of the body in insects of diverse kinds 

Dixey returned to histology in 1931, and published 
an account of the development of wings in Lepidoptera. 

Dixey was elected a fellow of the Royal Society m 
1910, and was vice-chairman of the Association of 
British Zoologists : ho was a familiar figure at meet¬ 
ings of the British Association, and played a genial 
part in the social gatherings 

G. D. Hale Cabfhnthb. 
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Sm William Slingo 

Thk death on January 19, at the age of seventy- 
nine yoars, of Sir William Slingo marks the pass¬ 
ing of a distinguishes! civil servant and engineer, 
whoso career has boon associated with wide and far- 
reaching developments in the art of communication 

At the age of fifteen years, Shngo entered the Post 
Office as a telegraphist, and twenty-eight years later 
was appointed to the Engineering Department, from 
which lie eventually retired as engineer-m-chief in 
1919 after a career in the civil service of nearly fifty 
yoars. During that period, which covered the growth 
of the trunk telephone system, the transfor of the 
National Telephone Company’s plant to tho State 
and the subsequent developments of tolophony in 
Great Britain, Sir William Slmgo played a very active 
part He was primarily responsible for the compilation 
of an inventory of tho National Tolophono Company’s 
plant on its acquisition by tho State On tho basis 
of this mvontory, an award of 12J million pounds 
sterling was made to tho Company instead of the 
twenty ono millions claimed 

Although at the outset Slingo was a telegraph 
engineer, at an early stage he proceeded to widen las 
outlook on telephone problems, and made substantial 
contributions to other branches of olectrical engineer¬ 
ing He was responsible for the design and installation 
of one of the curliest electrical lighting plants in 
London, when he acted as consulting engineer to the 
Drapers Company for an installation at the East 
London People's Palace 

To Sir William Slitigo's credit must be placed tho 
achievement of building up tho nucleus of an engineer¬ 
ing staff from a group of telegraphists whose previous 
framing was mainly that of manipulative skill In 
doing this, he first made himself profit lent in the 
art, and then for many years carried on single-handed 
tho pionoor work of training tho tologruph ongmeere 
of the future He founded on his own initiative at 
the Goneral Post Office, tho Telegraphists School of 
Scionco, beginning with a handful of students, which 
hod grown to 850 when he relinquished the post of 
principal Many engineers of established reputation 
in the art of tele communications received their 
earhest training in that school. Sir William Shngo’s 
work during this period in furthering the study of 
telegraph and telephone engmeermg and placing it 
on a more scientific basis, at a much earlier date than 
otherwise would have been the case, exorcisod a wido 
influence , and, particularly in the development of 
telegraphy, British practice was largely followed in 
other countrios 

After his retirement from the Post Office, Sir 
William continued to be actively engaged on com¬ 
munication work. Amongst other enterprises, on 
behalf of the Marconi Company he had acted as 
administrator general for the Peruvian system of 
posts, telegraphs and wireless services, a system 
which he reorganised and placed on a sound basis. 

Sir William’s professional reputation as an engineer 
was of the highest, but it is probable he will be best 
remembered and honoured by his early services in 
the training of telegraph engineers. A S A. 


Db John Howard 

Db John Howard, of the Fuel Research Station, 
Groonwich, was killed on January 3 through being 
caught by ftn avalanche and swept down a hillside 
in the neighbourhood of Vont His companion was 
Mr Kenneth F Armstrong, who was also killed 
Dr Howard was the only son of Mr and Mrs Fred 
Howard Mr Fred Howard was formerly Mayor of 
Hoi bom 

John Howard was bom in London and educated 
at Oundle School, where he specialised in history before 
going o\ er to tho scionco side, and was head of Sydney 
House In 1927 ho became a scholar of Corpus Christi 
College, Oxford, and took Ins B A degree in 1930 
and B So in 1931, being ‘proximo’ in tho Gibbs 
scholarship in chemistry His work was dirocted by 
Dr Hammick, with whom ho later published two 
papers Whilst at Colloge ho became sergeant in the 
artillery battery of tho Oxford University Officers 
Training Corps and obtained his Certificate B In 
1931 he gainod a Commonwealth fellowship and 
worked at Princeton University with Prof H S 
Taylor upon “Tho Adsorptive and Catalytic Projier 
ties of Chromium Oxide Gel”. He submitted a thesis 
on this subjoct and was awarded his Ph D. He 
published papers in association with Prof Taylor ► 
Ho took an active part in a number of sports, 
particularly in swimming, rugby, fives and shooting 
He was captain of the school shooting team at Oundle 
and won the Stock Exchange Cup for shooting while 
at Oxford. 

Dr Howard was appointed to the staff of tho 
Department of Scientific and Industrial Research in 
1933, and was assigned for duty at the Fuel Research 
Station, where he loinmenced an investigation to 
determino the causes of the deterioration of catalysts 
in the hydrogonation process He took a very broad 
view of the study of science, and his knowledge of 
history, which was inspired by his mother, who was 
a graduate in. history at Manchester, arousod his 
interest in the general trends taking place m the fuel 
industry. As a result he was concentrating upon the 
effects of the economic ohanges upon the development 
of the uses of fuel, and he was acting as the personal 
assistant of tho Director of Fuel Research. He had 
a very good knowledge of languages and had taken 
up the study of economics. He had a charming 
personality and had established a real friendship 
with his oolloagues on the staff 

Wk regret to announce tho following deaths . 

Prof Oliver P Jenkuis, emeritus professor of 
physiology and histology in Stanford University, an 
authority on Amonoan fishes, on January 9, aged 
eighty-four years 

Prof Hugo Junkers, founder and until 1932 head 
of the aircraft firm of that name at Dessau, who was 
a pioneer in the development of all-metal aircraft, 
on February 3, aged seventy-six years 

Prof. Emanuele Paternb, formerly professor of 
general ohemistry m the University of Rome, and 
an honorary fellow of the Chemical Society. 
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Planetary Atmospheres 

We are glad to bo able to publish as a special 
supplement this week a sur\oy of existing knowledge 
of the atmospheres of the planets, which formed the 
subjeit of the presidential address delivered by Prof 
H N Russell at the recent Pittsburgh mooting of 
the American Association Prof Russell is known 
to all astronomers for his work on stellar develop¬ 
ment, and particularly by his division of stars into the 
two typos of ‘giants’ and ‘dwarfs’ in which tho 
temperature is riHing and falling respectively in 
recognition of tins and other contributions to astro- 
physic s, he was awarded the Cold Modal of the Royal 
Astronomical Society in 1921, and he has been 
sunilaily honoured by a number of other leading 
scientific societies In his address Prof Russell first 
points out that tho presonco of atmospheres on 
Jupiter, Saturn, Mars and Vonus was proved, many 
years ago, by telescopic observations of clouds, polar 
snow-caps and twilight Tho moon has no trace of 
atmosphere, nor has Mercury The spectroscope 
enables information alKiut tho composition of these 
atmosphere's to bo obtamod, but it will not detect 
hydrogen, nitrogen, helium or other inert gases in 
suoh atmospheres Tests foi oxygen and water- 
vapour aro complicated by the presence of these 
substances in the earth’s atmosphere By taking 
advantage of tho Doppler shift of the lines when 
a planet’s distance is changmg rapidly, this difficulty 
can be escaped The latest observations at Mount 
Wilson show no traces of oxygen or water-vapour, 
either on Mars or Vonus Tho small amount of water 
roquirod for the Martian polar caps might oscape 
detection Bands due to carbon dioxide havo boon 
discovered in Venus, and thoy indicate a layer of 
the gas at least two miles thick. The major planets 
show other liands—increasing in strength from 
Jupiter to Neptune—all due to methane (CH 4 ) the 
simplest hydrocarbon Ammonia gas gives weaker 
bands m Jupiter and Saturn 

Physico-chemical explanations are available for 
these facts Small bodies, suoh as the moon, have 
not sufficient gravitational attraction to prevent 
their atmospheros from escaping into space. Middle- 
sized planets, like the earth, probably lost almost 
all their initial atmospheres while they woro in 
process of formation, and intensely hot. As the 
rooky crust solidified, water vapour and carbon 
dioxide would escajie from it and bo added to the 
residual nitrogen, argon and noon. The free oxygen 
on the earth is probably a product of plant life. 
Venus appears to be a planet on which life did not 
start—leaving the carbon dioxide unaffected Largo 
planets would retain hydrogen and all other gases. 
There is a great exoess of hydrogen in the sun 
If tho same were true of the planets, they would 
cool down into rocky cores, surrounded by oceans 
thousands of miles deep, and then by atmospheres 
highly compressed by their own weight. The 


chemical equilibria in such mixtures have boon 
carefully studied, ns thoy arc of industrial importance. 
At high temperatures and low pressures, hydrogen, 
nitrogen and carbon dioxide would prevail—at low 
tomporaturos and high pressures, hydrogen, methane, 
ammonia and water Tho surfai e temperature of 
Jujnter is about — 120' Contigrade, and the ammonia 
is on the point of condensation, probably forming the 
clouds visible in tho planet Saturn is coldor, and 
almost all tho ammonia is frozen out In 
Uranus and Neptune it is completely gone, 
enabling us to look deep into tho atmospheres 
of hydiogen and methane, which must be very 
oxtensiv e 

Inland Water Survey 

The Munster of Health (the Right Hon Sir Hilton 
Young), and tho Socretary of State for Scotland (the 
Right Hon Sir Godfrey Collins), have appointed a 
Committoo to advise on the Inland Water Survey for 
Groat. Britain, on the progress of the measures under¬ 
taken and on further measures required and, in 
particular, to make an annual report on the subject 
Tho members are as follows : Col Sir Henry G. 
Lyons, FRS, Sir Charles H. Bird, Prof. W. S. 
Boulton, Mr G Dallas, Mr G J Griffiths, Lieut -Col 
F, Hibbcrt, Sir Clement D M Hindloy, Mr S R. 
Hobday, Mr. W A. Millar, Mr D. Paul, and Mr. B 
Verity The secretary to the Committoo is Mr. I V 
Armer, and any communications relating to the work 
of tho Committee should be addressed to him at tho 
Ministry of Health, Whitehall, S W 1. In constituting 
this Committee, it is stated that tho object has been, 
not to appomt representatives of organisations or 
interests, but to obtain a body of men of different 
classes of experience serviceable for the work to bo 
undertaken 

The class of experience chiefly represented upon 
the Committee is, however, that of water users ; and 
we are disappointed that littlo attention seems to 
have been paid to tho recommendations of the British 
Association Committee on Inland Water Survey by 
the Ministry of Health The need for a scientific survey 
of the water resources of Great Britain was brought 
out at tho York mooting of the Association in 1932 
through a paper in which Capt. W. N McClean 
described some of his work on river flow The result 
was the appointment of a strong committee, with 
Vice-Admiral Sir Percy Douglas, formally hydro- 
grapher of the Navy, as chairman, and Capt W. N. 
McClean as secretary. This Committee produced a 
valuable report, in whioh tho scientific aspects of 
inland water survey were clearly presented. It is 
surprising, therefore, to record that not a smgle 
member of the British Association Committee, whioh 
was responsible for directing public attention to tho 
whole subject Mid suggesting a possible programme 
of work, is inoluded among the members of the 
Committee just appointed. 
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Commemoration of Prof. Haber’s Death 

When Prof Fritz Haber died in Switzerland a year 
ago, we wore glad to publish in the columns of Natube 
an eloquent tribute to his greatness, written by one 
of his old pupils By the irony of political circum¬ 
stances in Germany, the loss of this chemical genius 
was limited in the journals of that country to a bare 
announcement, and no obituary notice at all adequato 
to tho influence of his hfo and work appears to have 
boon published at tho time It is not surprising, 
therefore, that Habor's scientific frionds desirod to 
honour his memory on the anniversary of his death, 
and that a number of them assembled for this purpose 
in the Harnackhaus of the Kaiser Wilhelm Gesell- 
schaft on January 29, m spite of the official dis¬ 
approval of tho colebration to which wo referred last 
week (p 176) The Berlin correspondent of The 
Times reported that the speakers at tho meeting laid 
emphasis on Haber’s devotion to his country and 
his scientific services Prof Max Planck, who presided, 
recalled that Haber’s synthetio nitrate process had 
saved Germany from military and economic collapse in 
the first months of the War “Wo repay loyalty with 
loyalty,” ho said, and he laid particular emphasis on 
the last three words in his closing tribute to “this great 
scholar, upright man, and fighter for Germany ” 
Prof. Otto Hahn, director of tho Kaiser Wilhelm 
Institute for Chemistry, and othor speakers also bore 
testimony to the debt owocl by Germany to Haber 
for his outstanding contributions to pure and applied 
chemistry, and in doing so they expressed the feelings 
of thoir colleagues throughout tho world It will bo 
remembered that Haber resigned his post at Dahlein 
in tho spring of 1933 and afterwords accepted on 
invitation of laboratory hospitality at Cambridge, 
where ho went m October of that year He intended 
to reside thoro permanently but died at Basic, where 
he had gone for a short holiday, on January 29, 1934, 

British Industries Fair 

The British Industries Fair, 1935, organised by the 
Department of Overseas Trade, is being held at 
Olympia and the White City, London, on February 
18-Maroh 1. This year tho Engineering and Hard¬ 
ware Section is to be held at Castle Bromwich, 
Birmingham, not simultaneously with the London 
sections, as previously, but later, on May 20-May 31 
The textile and furnishing exhibits will bo shown 
at the White City and tho general articles, other 
than engineering and hardware products, will be 
exhibited at Olympia There are 1.550 exhibitors 
at Olympia and the Whito City, of which more than 
750 are from London There are again notablo in¬ 
creases in tho space token and the number of ex¬ 
hibitors, compared with last year’s figures An 
indication of the remarkable growth of the Fair is 
given by the fact that the advance catalogue, which 
is issued in nine languages, runs to 084 pages, or 
about 152,000 words. The exhibits of products of 
scientific interest at the Fair again cover a wido 
range and reveal markedly the increasing use of 
scientific products, both materials and instruments, 
in the field of industry The Committee responsible 


for the organisation of the united exhibit of scientific ‘ 
instruments is to be congratulated on the im¬ 
portant display at Olympia of scientific, optical and 
photographic instruments. Microscope object-glasses 
of great refinement of construction ; microscope 
projection apparatus; sound projection apparatus 
for cmemas, with suit-case sound sots for commercial 
and educational purposes ; various forms of plani- 
meters, pocket cameras and aircraft camoras, 
distant-roading thermometers ; geophysical appara 
tus for prospecting for gold, minerals and oil—these 
are but a few examples, selected almost at random, 
of tho products that are being shown in this united 
exhibit It is worth notice that, until two years 
ago, practically all the various forms of plammeters 
used in Great Britain came from abroad ; and 
similarly, the particular geophysical apparatus re 
forred to above was practically a German monopoly 
It is good to note tho enterprise of British scientific 
instrument manufacturers in these new fields 

Whales and Whaling 

The International Convention for the Regulation 
of Whaling, which came into forco last month, is a 
first and important step towards the permanent 
preservation of whales and whaling Since whalos 
aro killed almost entirely outside territorial waters,- 
any offoctivo measures having those ends in view 
must be taken by all great whaling countries in 
common , and one of the most important aspects of 
this Convention is that it inaugurates international 
treatment of tho whaling industry. Tho Convention 
is concomod with tho whalebone whalos, on which 
all but a small part of modem whaling is based. It 
prohibits tho capture of right whalos, which have 
been reduced in numbers almost to disappearance, 
and requires a far more thorough utilisation of the 
carcases of other whalebone whales than was cus¬ 
tomary. A quite common practice was to produce 
oil from the blubber (from which oil is most easily 
obtauied) alone The Convention requires the 
utilisation of specified parts of tho carcase, in which 
it follows the whaling regulations of the Falkland 
Islands Dependencies, and recent Norwegian law 
This is economically sound, since it enables a given 
quantity of oil to be obtained from fewer whalos 
There is reason for supposing that tho whales so 
saved muy in a single season reach some thousands. 
Lastly, the Convention provides for the collection 
and collation of the statistics of both capture and 
manufacture, which should prove of the greatest 
value in the development of a full and satisfactory 
regulation of whaling. It makes no provision for the 
limitation of whaling, and as this will probably 
prov o essential if the industry is to bo maintained, it 
is a step only towards the solution of the mam 
whalmg problem ; yet it is a valuable advance, in 
which it is greatly to be hoped the few whaling 
States not at present signatories will soon see thoir 
way to participate, 

Th« Hoover (Boulder) Dam 
The completion, just announced, of the great 
concrete structure originally known as the Boulder 
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Dam, but afterwards officially designated the Hoover 
Dam, across the Colorado River in Black Canyon, 
which forms the boundary between the States of 
Arizona and Nevada, at a point about twenty-five 
miles south-east of Las Vegas, Nevada, marks the 
attainment of an advanced stage m the execution of 
the notable Boulder Canyon Project, tho Act for 
which was approved by the United States President 
in December 1928 The project in its entirety com¬ 
prises not only the construction of a dam and the 
formation of an artificial lake, respectively tho 
highest and tho most capacious of their kind m the 
world, but also other incidental works involving an 
expenditure estimated at the timo at 165 million 
dollars The probable outlay is now given as 386 
million dollars The dam has a maximum height of 
about 730 ft , an extreme length of 1,180 ft , a crest 
width of 45 ft and a bottom thicknoss of 660 ft It 
contains about 4J million cubic yards of concrete, 
and will lie tho retaining wall of a reservoir having a 
length of 115 miles and a total cubic capacity of 
30,500,000 aore-feet It is designed to unpound the 
flood water of the Colorado River for use in irrigation, 
and will serve to regulate the flow of that stream so 
as to improve its navigability, and protect tho 
adjacent valleys from overflow, water shortago and 
silt accumulation Irrigation and protection from 
inundation of valuable farm lands in Southom 
California are the primary and essential objects of 
the undertaking, but hydraulic turbines of oxcop- 
tional calibre are also being mstallod to onable 
cloctric power to be generated, the revenuos from 
which will fully recoup tho outlay on the entire 
scheme, which, including a main irrigation canal, 80 
milos m length, with an extension 130 miles long to 
adjacent valleys, is among the most remarkable 
instances of engineering enterprise in modem tunes. 

Anti-Noise Exhibition 

The Prime Minister will open on May 31 at tho 
Science Museum, South Kensington, an Anti-Noise 
Exhibition which is being arranged through tho 
Anti-Noise Louguo Tho Exhibition will remain opon 
throughout the month of Juno and probably conclude 
with a congress during the last week. Tho chairman 
of the League, Lord Hordor, broadcast on the subject 
of the Exhibition on January 20. It is proposed that 
the Exhibition shall present a comprehensive survoy 
of the whole problem of noise in its many aspects. 
The practical co-operation of a number of institutions 
and public bodies has already been obtained, including 
the Ministry of Transport, the Air Ministry, the 
National Physical Laboratory, the Post Offioo 
Research Laboratories, the British Broadcasting 
Corporation, the Industrial Health Research Board, 
and a number of industrial research laboratories 
Dr. G. W C. Kaye, of the National Physical Labora¬ 
tory, is ohairman of the Research and Development 
Section of the Exhibition, Prof. Cave-Browne-Cave, 
of the Transport and Machinery Seetion, Mr. Hope 
Bagenal, of the Building Section, and Sir Henry 
Richards, of the Organising Committee. The Soionoe 
Museum lias placed generous accommodation, 
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including a cinema theatre, at the disposal of tho 
Exhibition and it is hoped to display many interesting 
exhibits of noise abatement appliances A small 
silent bouse is to bo erected which will incorporate 
the latest architectural and building designs and 
materials for sound proofing and sound absorption. 
There will bo a number of demonstrations, including 
silenced pneumatic drills, motor-cycles, typewriters, 
vacuum cleaners, oloctrie motors, circular saws and 
so on Tho latest dovieos for tho measurement, 
analysis nnd filtering of noiso will bo shown, the 
psychological aspects of noise will receive attention, 
and experiments on tho value of car defenders, the 
masking of noises, the effort of noise on loudness of 
speaking and the use of noise level alarms will claim 
the interest of most people Tho effect of noise on 
output in industry will be illustrated by tho results 
of recent investigations 

The Microscope and the Metal Industries 
Dr C H Desch rlelivensl a Research and Develop¬ 
ment Lecture under the auspices of tho Royal 
Institution and the British Science Guild on February 
6, taking as his subject “The Microscope and the 
Metal Industry” Although a careful drawing of a 
metallic object (tho odge of a razor) was published 
by Robert Hooke m 1665, it was two hundred years 
botoro any further use was made of the microscope 
in tho study of metals H C Sorby, a Sheffield 
amateur, began in 1854 to apply the microscope to 
polished and etched surfaces of steel and succeodod 
in identifying coriectly a niimbci of separate con¬ 
stituents in the variotios of stool and cast iron avail¬ 
able to lum It was twenty years before these results 
attracted any attention, but from that time onwards, 
the microscope has become an indispensable tool m 
the metallurgical industry Specimens of metals are 
ground and polished, care being taken to avoid 
distortion, and are then etched by means of a suitable 
reagent which will distmguish betwism tho various 
constituents All metals and alloys are built up of 
crystals, and the relative sizes of tho component 
crystals frequently detormuie the properties of the 
mass With this object in view, systematic measure¬ 
ments of orystal size are made as metals are passing 
through the processes of manufacture The reading 
of a micro-section may be compared with the reading 
of a map, which conveys the more mformation the 
greator the experience of the person usmg it. A 
further important application of tho microscope is ui 
tho study of failures The fracture of crankshafts 
and other moving parts by fatigue, the cracking of 
boiler plates and superheater tubes, the breakage of 
wire ropes, and the orackmg of severely cold worked 
sheets, are typical examples of occurrences on which 
the miorosoope is capable of throwing light by 
indicating the nature of the processes concerned in 
the failure, and thereby giving a oluo as to their 
origin The miorosoope has now become an essential 
part of the equipment of every works dealing with 
the production of metal, and also with the trans¬ 
formation of metals into useful produots on a large 
soale 
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Electrical Development w Northern Ireland 

An experiment on the co-ordination of electricity 
distribution is now m its fourth year in Northern 
Ireland. With the exception of the areas covoreil 
by the county borough undertakings of Belfast and 
Londonderry and by the Antrim Electricity Supply 
Co , practically the wholo of Northern Ireland is 
included By an Act passed by tho Parliament of 
Northern Irolond m 1031, a Board was set up, tho 
duties of which were to promote, eo-ordinato and 
improve the supply distribution of electricity gener¬ 
ally throughout the country The Act specially laid 
down that the Board should not be a profit earning 
body and that tho members should not bo financially 
interested in any company engaged in electrical work 
In a paper rood to the Institution of Electrical 
Engineers on January 23, Mr. C R Westlake showed 
that the policy of co ordination is proving successful, 
and that the public now has u service of electricity 
supply not possible undor tho previous types of 
control. The main source of supply in Northern 
Ireland is tho harbour power station of the Belfast 
Corporation, and the area round it is populous The 
area taken for primary development covers 1,200 
square milos and has a population of about 300,000 
The Board can purchase its suppbes from any 
authonsod undertakers, and it has adequate equip¬ 
ment to provide for rapid and continuous growth 
The problem is to supply energy at ratos low enough 
to secure growth and at tho same time to secure 
sufficient revenue Notwithstanding the competition 
of gas comjianiea, moro than 50 per cent of the 
potential consumers arc already connected, and where 
there is no competition, ‘saturation’ is attauied almost 
immediately. Wholo areas hitherto without supply 
havo now amenities usually associated with city life 
without loss of their rural surroundings This 
successful experiment shows the trend of public 
policy towards tho co-ordination of all pubho utility 
undertakings. 

Japanese Patents and Inventions 

On December 23, 1934, the Japan Timet and Mail 
published a special “Invention Number’’ in con¬ 
nexion with the oommemoration of the jubilee of the 
Japanese patent law The number non tarns much 
interesting matter regarding tho birth and growth of 
the Patent Bureau, the increase in the number of 
patents apphed for and sanctioned, and the place of 
Japan as a great industrial nation. The early history 
of the Patent Bureau, whioh m 1933 had a staff of 
800, was dealt with m a broadcast address by the 
Minister of Finance, Mr K Takahashi, who was the 
first chief of the Bureau. The first law enacted by 
the Government for tho protection of inventions, ho 
said, was the so-called oxpodient monopoly regula¬ 
tions promulgated on April 7, 1871. This, however, 
was never enforced and in the following year was 
abolished. A special committee was next appointed 
to examine the British and American patent laws, 
and from its work sprang the first Trade-Mark Aot 
in Japan, promulgated on October 1, 1884, followed 
by the Patent Act of April 18, 1885. This Aot came 


into force on July 1, and No 1 patent was issued that 
day to a Tokyo citizen, Zuisho Hotta, for a coating 
material for ships and iron bridges For the first 
twonty years, patents and inventions failed to attract 
much pubho attention, and whatever progress was 
made in industry was due moro to successful imitation 
of Western practices than to original discovery or 
mvontion From the time of the Russo-Japanese 
War, however, largely through the action of the body 
now known as the Imperial Invention Association, 
invention has been encouraged by the Government, 
and to day Japan now claims to rank only behind 
the United States and Germany in the number of 
patents granted In several of tho contributions to 
tho “Invention Number”, recognition is given to the 
debt Japan owes to foreign countries, but thoro is 
also a just sense of pride in the status to which she 
has attained through her own initiative 

Gas Warfare by Air 

The largo number of publications m Germany 
dealnig with all aspects of gas warfare which havo 
appeared during the last two years is well known to 
all in touch with the German technical press, and 
increasing attention has been devoted to this matter 
in Great Britain also m recent months The pamphlet 
entitled “Tho Menace of Aenal Gas Bombardment” 
by Lieut -Col N. G Thwaites, which has now been 
issued by the New Commonwealth, is a welcome 
statement of the facts in a matter in which conflicting 
expert opinions have oonfused the pubho mind. 
Reviewing tho situation in the different countries of 
Europe, Col Thwaites points out tliat tho danger of 
gas attack from the air is taken very seriously by 
Germany, Franco and Italy, while Russia is openly 
preparing for chemical warfare In Germany no 
opportunity is lost of educating the pubho in anti-gas 
precautions, and a widely circulated “Handbook of 
Air Defence” was issued m May 1934. Equipment 
of the public with gas masks has not yot proceeded 
very far In Franco the public has been made aware 
of the danger of aerial gas attack, and gas masks are 
now bemg sold in large quantities after testing by 
tho authorities In Italy, anti-gas precautions are 
dominant among the measures taken for defenoe 
against air attack, and the supply and distribution 
of gas masks has been carried further than in other 
countries , in Poland a League for Aerial Defenoe 
against Gas receives strong support from the Govern¬ 
ment 

Con Thwaites proceeds to discuss briefly the 
measures bemg taken in Great Britain, as well as 
the probability and horrors of gas warfare. In his 
view, the defenoe measures so far taken are futile, 
and no merely technical remedy is likely to suffice 
for long. He considers that the only effective remedy 
is the abolition by mutual agreement of all national 
military air forces and the establishment of an inter¬ 
national air force for poliomg purposes. The alterna¬ 
tive polioy of isolation is no longer possible and the 
present condition of air strategy puts a premium on 
the aggressor. The technical difficulties in tho 
(Continued on p. 227.) 
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The Atmospheres of the Planets* 

By Dr Henry Norris Russell, Research Professor of Astronomy and Direotor of 
tho Observatory, Princeton University, N J 


Direct Telescopic Observations 


AS soon as tolesoopoa became good enough to 
** give a tolerable view of details on the 
planets, evidence began to accumulate that some 
of them, at least, possessed atmospheres Doubt¬ 
less the first to be noticed wore the changes in 
the markings on Jupiter, whioh differ radically 
from one year to the next, and often appear 
suddenly and last but a fow weeks, though 
thousands of miles in diamoter Only clouds, 
forming and dissolving in a Jovian atmosphere, 
can acoount for suoh rapid and capricious changes 

Evidence for an atmosphere on Mars is afforded 
by the polar caps. The steady shrinkage of these 
during tho summer, accompanied by the growth 
of the opposite cap during tho long cold polar 
night, is explicable only by the melting or evapora¬ 
tion of deposits of some snow-like substance, 
which is carried as invisible vapour to the opposite 
pole, and thero deposited. A permanent, non- 
oondensible atmosphere is required for the trans¬ 
port of this vapour. 

Venus, when it is considerably nearer to the 
earth than to the sun, shows a orescent phase, 
like that of the moon, and for the same reason 
As it oomes more nearly into line between us and 
the sun, its orescent narrows, and the horns begin 
to projoct beyond their normal positions, so that 
it has been seen as three-quarters of a oirole, and 
even as a thin bright ring, with a dark interior. 
This remarkable phenomenon can be seen only 
when Venus is within about a degree of the sun, 
and no ohanoe to observe it again will ooour until 
near the end of the present oentury ; but it has 
been reoorded in the past by several competent 
observers. Suoh an extension of the horns—and, 
above all, the ring-phase—can be explained only 
as effects of twilight; the illuminated atmosphere 
of the planet being visible across the narrow dark 
strip of its surface on the side farther from the sun. 

For the three brightest planets, then, the 
presenoe of an atmosphere is proved by observa¬ 
tion, in three quite different but equally conclusive 
ways, all of which were well known to astronomers 
before the end of the eighteenth oentury. 

Later observations have added evidenoe of the 
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same type—a few white spots on Saturn, appearing 
at irregular intervals of somo deoades, whioh 
ohange shape, shift and disappear as olouds would 
do ; occasional though fugitive olouds, and a 
measurable offeot of twilight, upon Mars ; and 
elusive markings on Venus, which can be photo¬ 
graphed only with ultra-violet light, and ohange 
greatly between one evening’s observations and the 
next 

Tho extent of atmosphere can also be roughly 
estimated from the results of direct telescopic 
observation The surface details of Jupiter (and 
of Saturn when any appear) may be seen, and 
photographed, close up to the limb, despite the 
very oblique angle of view. It is therefore evident 
that there can be no suoh extensive gaseouB mantle 
as veils the earth. At least, there is none above 
tho visible cloud surfaces of these groat planets— 
how much there may be below is anothor mattor 
Tho rarefied layer whioh exists, however, suffioes 
to out down tho apparent brightness of the edge 
of the planets’ diBOs Tho effect of oontrast 
against a dark sky oonoeals this in an ordinary 
telesoopio view , but the first look at one of these 
planets in strong twilight shows that it is aotually 
of surprising magnitude. 

There is more ‘limb-light’ on Mars, and there 
may be more atmosphere above the visible surface 
—the real surfaoe, this time ; but an atmosphere 
as thiok as the earth’s, even if free from olouds or 
haze, would produoe a much greater effect. 

For Venus the layer whioh produoes the elonga¬ 
tion of the cresoent is remarkably thin, rising only 
about 4,000 ft. above the visible surfaoe. But 
this represents only the part of its atmosphere 
whioh is hazy enough to be seen through the 
glare of our own sky close to the sun The top of 
the atmosphere must be muoh higher; and the 
bottom, if the visible surfaoe is oomposed of olouds, 
much lower, so that its whole amount may be 
great. 

The oeleetial body whioh we oan observe in far 
the greatest detail tells quite another story. The 
moon, viewed telescopically, shows no more 
atmosphere—whether m the artist’s or the 
physicist’s sense—than a bare plaster oast illum¬ 
inated by a powerful sear oh light. Far more 
deiioate tests are possible here than in other 
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instances, and neither refraction nor twilight is 
present to the minutest degree Our satellite is 
naked rock in vacuo Mercury, too, appears to 
be without an atmosphere, though the evidence 
is less detailed 

Presence ok Oxyoen and Water Vapour 

The existence of atmospheres on the majority 
of the planets—though not on all—is thus estab¬ 
lished by direct telescopic observation To 
determine their composition, we must, as usual, 
have recourse to the spectroscope but we meet 
with two difficulties 

In the first place, many possible atmospheric 
constituents show no selective absorption whatever 
in the region accessible to our study Hydrogen, 
nitrogen, helium, neon and argon belong to this 
group, and are hopelessly beyond the reach of 
our investigation Secondly, tho other gases of the 
earth’s atmosphere absorb too much for our 
advantage The worst by far is ozone Though 
presont in but small amounts, and mainly in the 
higher layers, it cuts off the whole spectrum short 
of 2900 A , and deprives us of any hope of studying 
the most interesting parts of all celestial spectra 

Were wo working in the infra-red, water vapour 
would be almost as troublesome There are long 
stretchos of the solar spectrum, within the rango 
of present-day plates, in which wo can find out 
little or nothing about the sun’s own spectrum 
Tho great wide lines of tho water vapour bands, 
often overlapping, hide almost everything else The 
band near 11500 A is quite hopeless, that at 
18000 A would be worse, if our photographs got 
so far , one near 9600 A is still very had , while 
in those near 8200 A and 7200 A tho solar lines 
can be picked out, with care, among their stronger 
telluric neighbours 

Oxygen reveals itself by a strong band, with 
very regularly spaced lines, at X7594 (Fraunhofer’s 
A), the weaker B band near 6867, and the much 
fainter a band at 6277 The terrestrial origin of 
all these lines is conclusively settled by two tests • 
first, their changes with the altitude of the sun 
(varying the air-path) and, for the water vapour 
lines, with weather conditions, second, the 
absence of the Doppler shift, due to tho sun’s 
rotation, when light from the east and west limbs 
is compared The absence of even faint com¬ 
ponents of solar origin is explained by the high 
temperature, whioh dissociates such molecules 
completely The intensities of these bands are 
in inverse order of the abundance of the moleoules 
which produce them—an apparent anomaly, 
explained by the circumstances of their origin 

The ozone band is part of the main system of 
the 0, molecule, and, like all such bands, is very 
intensely absorbed, a layer of the gas, at its worst, 


being as opaque as one of metal of equal mass 
per square oentimetre For water vapour, the 
main absorption bands lie far m tho infra-red, and 
are very strong—those with which we are now 
concerned involve high harmonics of tho funda¬ 
mental vibrations The coefficient of absorption, 
and the intensity of the bands, diminish rapidly 
with increasing order of the harmonics and 
diminishing wave-length 

Tho oxygen bands aro produced by a ‘forbidden’ 
transition within the molecule, for which the prob¬ 
ability of absorption is exceedingly small This is 
why tho whole mass of oxygen above our heads 
(equivalent to a layer two kilometres thick at 
standard temperature and pressure) produces 
absorption lines no stronger than the sodium 
vapour in a Bunsen flame an inch thick, whioh 
contains but a minute percentage of the vapour 
of the metal. The principal bands of oxygen, in 
the ultra-violet beyond X1800, are so strong that 
light of shorter wave-length cannot bo observed 
at all in air The experimenter must put his whole 
spectroscopo in a gas-tight case, and pump it out 
to an almost perfect vacuum 

In the visible spectrum, the portions out out 
by oxygen or water vapour are very small in 
extent, but they come exactly in tho wrong place 
—in other words, they hido, line for line, absorption 
by these same gases which might be produced in 
the atmosphere of a planet If the planet’s atmo¬ 
sphere was decidedly noher in either constituent 
than the earth’s, we might detect the fact, for the 
lines in the planet’s spectrum would bo stronger 
than in that of the moon Comparisons of thiB 
sort, however, must be made with great precau¬ 
tions The moon and planet must be at the same 
altitude when the observations are made (to get 
equal air-paths) It is not safe, either, to observe 
the planet early m the evening and wait until the 
moon rises to tho same height, for a change in 
temperature may have caused the precipitation 
of water out of the air, though the oxygen, of 
course, remains tho same With sufficient patienoe, 
a time may be found when planet and moon can 
be seen together, at equal altitudes, and observed 
almost simultaneously, with the same instrument. 

Early observations of this sort were supposed 
to show the presence of oxygon and water vapour 
on Venus and Mars , but the oareful and accurate 
work of Campbell, in 1894, lod him to the con¬ 
clusion that there was no peroeptible difference 
in the strength of the bands in the two oases, and 
henoe that the amounts of these two important 
substances, above the visible surfaces of either 
planet, did not exoeed ono fourth of those above 
an equal area of the earth’s. 

A more delioate, and very ingenious, test was 
invented, independently, by two distinguished 
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American observers, Lowell and Campbell When 
Mars (or Venus) is approaohing us, or reoeding, 
most rapidly, tho lines in its spectrum are dis¬ 
placed, by tho Doppler shift, while lines produced 
in tho earth’s atmosphere are, of course, un¬ 
affected Were this shift great enough, the 
planetary and telluric lines would appear double, 
and the former, even though faint, could readily 
be detected The greatest available shift is not 
enough to resolve tho lines completely, but 
measures of the blended lines suffice to show 
whether any important planetary contribution 
is present A still more delicate test is afforded 
by microphotometer measures of the contours of 
the lines, which would reveal even a slight 
asymmetry These observations are very exact¬ 
ing—requiring high dispersion and a great deal of 
light—so that the best evidence is that from the 
great coud£ spectrograph of the 100-in telesoope 
at Mount Wilson St John and Nicholson found, 
in 1922, that there was no perceptible traoe of 
planetary lines in Venus, and Adams and Dunham, 
in 1934, have come to the same conclusion in the 
case of Mars An amount of oxygen, on either 
'planet, equal to a thousandth part of that above 
an equal area on earth, oould certainly have been 
detected For water vapour, the tests have so 
far been less delicate, and are not fully decisive— 
though the quantity present on cither planet must 
be small More delicate tests, with stronger linos, 
may soon be made on new red-sensitive plates 
There oan be no reasonable doubt, on quite 
different evidenoe, that some small amount of 
water vapour is actually present in the atmosphere 
of Mars Radiometric observations of the planet’s 
heat show definitely that the surface rises to 
temperatures above 0° C at noon every day in 
the Martian tropics, and at the pole at midsummer, 
though falling far bolow freezing at night The 
polar caps must therefore really be composed of 
snow, and evaporate into water vapour, even if 
the pressure is so low that the ice turns directly 
into vapour without melting The only plausible 
alternative suggestion—carbon dioxide—would 
volatilise at much lower temperatures than the 
aotual polar caps do But, j udging from the amount 
of solar heat available to evaporate them, tho 
polar caps must be very thin—probably only a 
few inches thick The vapour resulting from the 
gradual sublimation would never attain any con¬ 
siderable density, and might easily fail of detection 
by the tests which have so far been practicable 

Identification of Carbon Dioxide 
No suoh independent evidenoe is available for 
Venus ; but Adams and Dunham, in 1932, dis¬ 
covered, in the infra-red region of its spectrum, 
three beautifully defined bands with heads at 
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X7820, X7883 and X8889, and evidently of atmo¬ 
spheric origin They had not then been observed 
elsewhere , but an immediate suggestion regarding 
their origin was obtained from the theory of band 
spoctra—by that time well developed The spaomg 
of the individual lines in a band anses from the 
rotation of the molecule, and depends upon its 
moment of inertia For the now planetary band, 
it showed that tho otherwise unknown moleoule 
involved must have a moment of inertia of 
70 5 x 10 -40 oos units This agreed almost 
exactly with that of the molecule of carbon 
dioxide—already known from laboratory observa¬ 
tions in the infra-red All doubt regarding this 
identification was removed when Dunham, passing 
light through 40 m of carbon dioxide at a pressure 
of 10 atmospheres, found that the strongest of 
the bands found in Venus was faintly absorbed 
Recently, Adel and Shpher, using a path of 45 m. 
through gas at 47 atmospheres pressure, have 
found the bands considerably woaker than as 
they appear in the planet They conclude that 
the amount of carbon dioxide above the visible 
surface of Venus is at least two milo-atmospheres 
—that is, equivalent to a layer two miles thiok 
at standard atmospheric pressure and tempera¬ 
ture The wholo amount above tho planet’s solid 
crust may bo much greater For comparison, it 
may be noted that the whole atmosphere of the 
earth amounts to five mile-atmospheres, and the 
oxygen in it to one and a quarter 

These bands do not show in tho solar spectrum, 
even when tho sun is setting But there is very 
little carbon dioxide in the earth’s atmosphere, 
and the whole amount in tho path, even at sunset, 
amountB to only thirty feet under standard 
conditions 

Tho weak absorption in these bands, like that 
m the visible bands of water vapour, arises be¬ 
cause they involve high harmonics of the funda¬ 
mental vibration frequencies—in this case, the fifth. 

Ammonia and Methane in the 
Major Planets 

So far, wo have had to do with bands of familiar 
and readily identified molooules , but the major 
planets have been much more puzzling 

Jupiter shows a conspicuous band in the orange, 
which was discovered visually by Huggins in the 
earliest days of spectrosoopy , and fainter ones 
in the green Theso appear more strongly in 
Saturn, but only in the spectrum of the ball of 
the planet, and not at all in that of the ring— 
which might be anticipated, sinoe the ring oonsists 
of a multitude of tiny isolated satellites, and should 
be quite devoid of atmosphere Uranus, though 
its light is faint, shows the same bands, muoh more 
strongly, and many others in addition One of 
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thoee, which closely coincides with the F line of 
hydrogen (>4861), led Huggins to oonolude that the 
planet’s atmosphere was noh m hydrogen 

This interpretation, though quite permissible 
at the tune, was erroneous, for the line is absorbed 
only by dissociated atoms of hydrogen, which will 
not be present oxcept at very high temperatures 
The bands cut out so muoh of the red and 
orange light that the whole disc of Uranus appears 
decidedly green—an unusual colour, notioed from 
the time of the planet’s discovery 

In Neptuno’s spectrum, tho bands are of 
enormous strength, cutting out the red almost 
entirely and making the planet look still greener. 
They are hard to observe visually in so faint an 
objoot, and tho full realisation of their intensity 
came only with the admirable photographs of 
V. M. Slipher, m 1907 In later years, and with 
modem plates, Sliphor has extended his observa¬ 
tions far into the red, finding bands of ever- 
inoreasing strength—up to >10000 for Jupiter, where 
there is light enough to follow the spectrum farthest. 

For more than sixty years after their first 
disoovory, and twenty-five after Slipher’s spectro¬ 
grams, these bands presented one of the principal 
unsolved puzzles of spectroscopy—for no one had 
duplicated them in the laboratory. To be sure, 
one group, near >7200, agrees fairly well with a 
band of water vapour, but the still stronger water- 
bands deeper in the red are absent, so that this 
must be a chance coincidence 
When the radiometric measures of Coblentz and 
Lampland, and of Nicholson and Pettit, showed 
that the temperature of the visiblo surfaoes of 
Jupiter and Saturn must be well below — 100° C , 
whilo Uranus and Neptune are doubtless colder, 
the range of possibilities was very much narrowed. 
But it was not until 1932 that a young and brilliant 
German physicist, Rupert Wildt, realised the 
solution of the problem 

Other gases, like water vapour and carbon 
dioxide, have strong fundamental absorptions in 
the infra-red, and fainter harmonics in the more 
accessible part of tho spectrum, which demand a 
long absorbing path in tho laboratory to bring 
them out Utilising observations of this sort, 
Wildt showed that oertarn bands in the spectrum 
of Jupiter near >6470 and >7920 agreed with 
those of ammonia, and others, at >6190, >7260, 
and >8860, with bands of methane The original 
comparison was not quite conclusive, for with the 
moderate dispersion then employed the planetary 
bands had not been adequately resolved into their 
component linos. This was soon accomplished by 
Dunham, who found so complete a ooinoidenoe of 
the accurately measured individual lines that both 
identifications were put beyond all question. For 
ammonia, more than sixty lines were found to 


agree, and for methane eighteen lines in part of 
one band Some expeoted band lines were natur¬ 
ally blended with solar lines ; but not one of 
importance failed to appear. 

From these comparisons, Dunham estimates that 
the quantity of ammonia gas above the visible 
surface of Jupiter is equivalent to a layer ten 
metres thiok under standard conditions In 
Saturn it is less 

The ohm ax of tho tale oame in 1934, when Adel 
and Slipher announced that practically all the 
bands had been identified, and were due to 
methane Tho 45-m path, and the 40-atmosphere 
pressure, got enough of tho gas into tho way of the 
light to produce bands intermediate in intensity 
between those in Jupiter and m Saturn At this 
high pressure, the lines flowed together, and pro¬ 
duced diffuse bands , but the agreement of these 
with the planetary bands was so oomplete as to 
be decisive 

A further, and wholly oonolusive, tost could be 
added The fundamental frequencies of vibration 
of the methane molooule were already known, 
from observations in the infra-red For the higher 
harmomos of these vibrations, the frequencies are 
not exact multiples of the lowost, but nevertheless 
bear a simple numerical relation to them (as is 
well known m the case of other gases) Applying 
this test, the strongest bands (including Huggins's 
band in the orange, and the one coincident with 
the blue hydrogen lino) were found to be har¬ 
monics, from tho third to the eighth, of one of the 
fundamental frequencies, while another slower 
vibration was represented by all its harmonics 
from the eighth to tho sixteenth Tho remaining 
bands were accounted for by combinations of these 
harmonics with other known frequencies, all of 
types consistent with the well-established rules 
which govern band spectra. Thirty-six bands in all 
have been identified. Many of these appear only 
in Uranus and Neptune, and have not yet been 
produced m the laboratory, but the harmomo 
relations just mentioned make their identification 
certain. The higher gaseous hydro oar bons, ethane, 
ethylene and acetylene, all have bands in plaoes 
clear of disturbance by the methane ; and all were 
looked for in vain. All the planetary bands of 
any importance are accounted for by methane 
alone—it is a dean sweep 

From the published data, it appears that the 
amount of methane above the visible surface of 
Jupiter is of the order of one mile-atmosphere. 
There must be muoh more on Uranus, and 
especially on Neptune, but we oannot yet 
estimate its amount. 

There is still plenty of work to do upon these 
bands; but mainly for the theoretical investi¬ 
gator. Adel calculates that the band at >6430, 
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when fully resolved, should oonsist of eighteen 
different overlapping systems of many lines eaoh 
Fortunately, the astrophysicist need not wait to 
draw his conclusions until this has been completely 
analysed. 

Atmospheres in Relation to Planetary 
Masses 

Tho results of observation can be summarised in 
a sentence. Large planets have atmospheres 
containing hydrogen compounds, middle-sized 
planets, atmospheres containing oxygen com¬ 
pounds ; and small planets no atmospheres at all. 
The reason, in the last case, was found by Johnstone 
Stoney in 1897 It is simply that small bodios 
have not sufficient gravitative power to keep their 
atmospheres from diffusing away into tho vacuum 
of interplanetary space. At the surface of any 
planet, there is a certain velocity of escape, depend¬ 
ing only on its mass and radius A body projected 
from its surface, m whatever direction, with this 
or any higher velocity, will fly off in a parabolic 
or hyperbolic orbit and never return—unless, 
indeed, it meets with some obstacle or resistance 
on its outward way. For the moon this volocity 
is 24 km. per second ; for tho Earth, 11 2 km /seo , 
for Jupiter, 60 km /seo 

Now the molecules of any gas are continually 
flying about in all directions, with avorage speeds 
which depend upon their weights At 0° C the 
average speed for a hydrogen molecule is 1-84 
km /sec , for oxygen, 0 46 km./sec. , for carbon 
dioxide, 0 39 km./seo. If an atmosphere of 
hydrogen could be put upon the moon, every 
molecule that was moving but a little faster than 
the average would fly off at onoe into space, unless 
it was thrown back by collision with another, 
and the atmosphere would diffuse away m a very 
Bhort time With an oscape velooity three times 
the average speed, enough fast-moving molecules 
would get away to reduce the atmosphere to half 
its original amount in a few weeks (according to 
Jeans). The rate of loss falls off very rapidly 
beyond this, so that, with an average velocity one 
fifth that of escape, the atmosphere would remain 
for hundreds of millions of years. The moon’s 
surface reaches a temperature exceeding 100° C. 
during every rotation, and it follows that neither 
air nor water-vapour could permanently remain 
above its surface. If at any time in its past history, 
it has been really hot, like molten lava, it could 
have retained no trace of atmosphere. 

For Mercury, the escape velooity is half as great 
agam as for the moon ; but the planet, being so 
near to the sun, is much hotter, and it, too, oannot 
retain an atmosphere. Mara, with an escape 
velocity of 5 km./seo., oould not hold hydrogen ; 
but Bhould retain water-vapour—as it appears to 
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have done—and all heavier gases. Venus and the 
earth, at their present temperatures, should retain 
even hydrogon, and tho major planets would do 
so even if incandescent. 

This reasoning explains the cases of Moroury 
and tho moon, and leads to the important con- 
elusion that all smaller bodies, such as the asteroids 
and satellites, must bo wholly devoid of atmo- 
sphoro—except perhaps bodies like Neptune’s 
satellite, which is relatively massive and must be 
vory oold. We cannot be sure about Pluto, for we 
know neither its size nor its mass ; but it is 
probable that, at most, it may have a thin atmo¬ 
sphere, like Mars 

The same principle was invoked, shortly after 
its discovery, to explain the great difference in 
mean density between the major and the terrestrial 
planets. Tho Moon, Mercury, Mars, Venus and 
the Earth all havo densities between 3 3 and 5 5 
times that of water Tho rest are almost certainly 
what we know the Earth to bo, sphoroids of rook, 
with oores of metallic iron of varying sizes For 
the major planets, tho densities range from 1 6 
for Neptune to 0 7 for Saturn Moulton suggested, 
about 1900, that they contained groat quantities 
of light substances, whioh the smaller terrestrial 
planets had not been able to keep from diffusing 
away into spaoe. This has been fully confirmed by 
later studies 

From the elhptioity of a planet and the changes 
in its satellites’ orbits caused by the attraction of 
its equatorial bulge, information may be obtained 
regarding the degree to which the density increases 
toward its centre. Applymg this to Jupiter and 
Saturn, Jeffreys concludes that they contain oores 
of rock and metal, like the inner planets, sur¬ 
rounded by vast sholls of 100—frozen oceans 
thousands of miles deep—and above this, again, 
atmospheres of groat extent Throughout most of 
the atmospheres, tho pressure must be so great 
that the gas is reduced to a density as great as it 
would have if liquefied, or even solidified, by 
cooling. Indeed, Wildt believes that the enormous 
pressure would actually solidify even the ‘per¬ 
manent’ gases. 

Now this outer layer is of low density—less than 
0 78 for Jupiter and 0 41 for Saturn—according 
to Wildt’s calculations This excludes all but a 
few possible constituents. Frozen oxygen has a 
density of 146, nitrogen 1 02, ammonia 0-82. 
Only hydrocarbons (methane 042, ethane 0-66), 
helium (0-19) and hydrogen (008) come within 
the limits even for Jupiter. We can therefore 
oonolude, from considerations of density alone, 
that the outer parts of Jupiter probably, and of 
Saturn certainly, oontain great quantities of free 
hydrogen or helium. Uranus and Neptune are 
similar to Jupiter. 
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Evolution of Atmosphkebs 

It is generally believed that the planets have 
been produced, in some way or other, from matter 
ejected or removed from the sun No really 
satisfactory theory of the process of formation has 
vet been devised , but no other hypothesis has 
yet done better, and the isolation of the sun and 
planets in spaco makes a common origin highly 
probable 

Now we know the composition of the sun—at 
least of its outer layers—muoh better than we do 
that of the planets Quantitative spectroscopic 
analysis, though still besot with difficulties, has 
advanced far enough to show that most of the 
sun’s outer layers is composed of hydrogen , next 
come helium, oxygen and carbon, followed by 
nitrogen, then silicon and the metals A mass of 
matter removed from the sun and allowed to cool 
without serious loss would therefore closely re¬ 
semble the major planets If small enough to lose 
all its atmosphere, it would be like the moon or 
the asteroids—though there are difficulties in 
seeing how such small masses could have escaped 
diffusing away altogether before the more re¬ 
fractory constituents solidified 

The history of a body of intermediate mass is 
more interesting Hydrogen and helium would be 
lost while the body was still very hot. So would 
roost of the other light gases such as noon and 
nitrogen (which at the temperature even of the sun’s 
surface is dissociated into atoms) Free oxygen, 
too, would escape, but a good deal might bo 
retamed in combination with silicon and the 
metals As the gaseous mass cooled, by expansion 
and radiation, drops of molten motal and lava 
would form within it, as Jeffreys suggests, and fall 
toward the centre, building up a molten core 
After the first turbulence was over, there would 
remain a molten planet surrounded by an atmo¬ 
sphere containing heavy inert gases such as argon, 
perhaps some carbQn dioxide, and as much of the 
nitrogen and neon as had failed to escape Menzel 
and I, a few years ago, noticed that neon, while 
apparently fully as abundant in the stars and 
nebnlse, is but 1/600 as abundant m the earth’s 
atmosphere , while nitrogen, which is cosmically 
an abundant element, showing Btrong spectral 
lines, forms but a very small portion of the oarth’s 
mass It apjxiars, therefore, that a mass of the 
earth’s magnitude must have lost almost, though 
not quite, the whole of its primitive atmosphere 

Still following Jeffreys, it appears that, as the 
molten earth coolod, the two thousand mile deep 
sea of lava solidified first at the bottom (where 
the melting point was greatly raised by pressure) 
and so gradually to the surface During this 
process, great quantities of gases, mainly water 


vapour, must have been evolved from the solidi¬ 
fying magma and escaped to the surface, forming 
a new atmosphere which now would not escape, 
since the surface was cooler With solidification 
would come rapid superficial oooling and an ooean 
would bathe the rocky crust, leaving an atmo¬ 
sphere of moderate extent Carbon dioxide— 
evolved from the magma, and perhaps partly 
primitive—would be a major constituent, along 
with nitrogen, argon, neon and other minor left¬ 
overs The presence of free oxygen seems very 
unlikely, for practically all volcanic rocks and 
gases are unsaturated with respeot to this element 
—the former containing much ferrous iron, and the 
latter being often actually combustible when they 
meet the air 

The present rich supply of oxygen appears to 
be a by-product of terrestrial life (This suggestion 
is more than a century old.) The earth, indeed, 
may be regarded as an intensively vegetated 
planet, from the atmosphere of which the greedy 
plants extract the remaining residue of carbon 
dioxide so rapidly that if it were not returned to 
the air by combustion, respiration and decay, the 
whole supply would be exhausted in a decade or 
so Oxygen removed from the atmosphere by 
these processes is speedily returned by plants , 
but there is another process of slow depletion 
which is irreversible During rock-weathenng, 
about half the ferrous iron of the rocks is oxidised 
to the ferric state Goldschmidt (from whoso 
admirable geoohemioal papers the present dis¬ 
cussion is borrowed) concludes that the amount of 
‘fossil’ oxygen thus buried in tho sedimentary 
rocks is at least as great as that now present m the 
atmosphere, and may be twioe as great An 
amount of oarbonaoeous or othor orgamoally 
reduced material equivalent to both the free and 
the fossil oxygen must also be m the sediments— 
which is not unreasonable Given time enough, 
this inexorable process of rock-decay might exhaust 
the remaining oxygen of our atmosphere, and put 
an end to all that breathes But this danger is 
indefinitely remote—a billion years away anyhow, 
Hinoe life has lasted that long, and only half the 
oxygen has been used up, and probably muoh 
longer, for voloanic gases are still carrying ‘juvenile’ 
oarbon dioxide into the air that has never been 
there before 

It is of no small interest, however, to look at 
Mars and see there what looks very like the end of 
this process The reddish colour of the planet— 
unique among the heavenly bodies—is just what 
might be expected, and mdeed is almost inevitable 
in a surface stained with feme compounds (The 
unoxidised rocks of the moon are grey or, at most, 
brownish) Wildt suggests that, m the thin 
atmosphere of Mars, the ozonised layer produoed 
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i by the action of ultra-violet light at the top of the 
atmosphere should be near the surfaoe—not high 
up as it is here—and that oxidation processes at 
the planet’B surfaoe might thus be accelerated 

It would be premature, however, to conclude 
that. Mars must be a lifeless planet The depletion 
of oxygen would be very slow, and plant-life 
would probably adjust itself—as it has dono on 
earth in resjxmse to far more rapid climatic 
changes Whothor animal life, if over present, 
could have survived, is speculation A raco of no 
more intelligenoo and engineering skill than our 
own could presumably meet the situation and 
survivo in diminished numbers breathing olectro- 
lytie oxygen—provided that it paid any attention 
to changes so slow as to be imperceptible in a 
thousand generations 1 

While Mars resembles the final stage of our 
suggested process, Venus seems to be at the 
beginning, and much like what a lifeless earth 
would be We do not know how life began here, 
but conditions may well have been much less 
favourable on Venus Wildt concludes that the 
powerful ‘blanketing’ effect of the atmospheric 
'carbon dioxide, combined with the stronger solar 
radiation, may raise the temperature at the 
planet's actual surface to 100° C or higher—m 
which cast' the failure of life to develop is not 
surprising The real puzzle is the apparent absence 
of water on the surface of Venus The planet is 
almost a twin of tho earth in size, mass, density 
and so on, and one might have expected an ocoan 
of c omparable volume Wildt suggests that all the 
water has gone into hydrated minerals , but how 
.this could happen unless there was much less there 
originally than on earth is hard to understand 

Course of Chemical Changes 

For the major planets, wo have to consider the 
course of events m a cooling mass containing an 
excess of tho lighter elements and especially of 
hydrogen The condensation of the refractory 
constituents should take plaoe much as for a 
smaller body The principal constituents of the 
rocks, however—potassium, sodium, magnesium 
and calcium, and likewise silioon—are not reduced 
from their oxides by hydrogen, and would form 
rocks not unlike those of the earth But at high 
temperatures the oxides of iron are reduced by 
hydrogen My oolloague, Prof H S Taylor, 
remarks that the drops of molten lava falling 
through a hydrogen atmosphere reproduce fairly 
closely the conditions of a blast fumaoe We may 
conclude then that most of the iron would go 
into the core and less into the rocky shell 

After the core solidifies, the remainder of the 
mass will remain fluid over a wide range of tem¬ 
perature. Its principal elementary constituents 


will be hydrogen, helium, oxygen, oarbon and 
nitrogen, with smaller quantities of the other inort 
gases, sulphur and the halogens 

The principal reactions which occur in such a 
gaseous medium at different temperatures and 
pressures have been carefully studied, for, in 
addition to their theoretical intorest, they are of 
great practical importance in chemical industry 
When oxygen, carlxm and hydrogen are con¬ 
sidered, the mam reaction is 

CO f +4H, _ CH 4 | 2H,0 

The formation of methane is accompanied by 
diminution of volume hence it will be favoured 
by high pressure High temperature works tho 
other way from the free-energy data it appears 
that, at 1000° C and atmosphonc pressure, the 
equilibrium inebnes to the sido of carbon dioxide, 
ovon in the presence of a largo excess of hydrogen 
Below 300” C practically all the oarbon should go 
into methane at about 600° the amounts of the 
two gases should be comparable 

With hydrogen and higher hydrocarbons, the 
tendency of tho reaction is always toward methane 
at low temperatures With saturated hydro¬ 
carbons, this involves no change of volume and 
should not be affected by pressure Formation of 
methane from unsaturated hydrocarbons should 
bo favoured by high pressure The exclusive 
presence of methane in the planets’ atmosphere 
might thus have boon predicted 
The formation of ammonia from its elements, in 
accordance with the equation 

N, + 3H, 5* 2NH, 

liberates less energy With excess of hydrogen, 
and at atmospheric pressure, tho amounts of 
nitrogen and ammonia should be equal between 
200° and 300° 0 , ammonia should predominate 
at lower temperatures, and at higher pressures 
The oxides of nitrogen are endothermic, and so 
would tend to dissociate, rather than to form 
We may now form a definite picture of the 
successive reactions which will occur in the 
atmosphere of a cooling major planet At tem¬ 
peratures of about 1000°, tho predominant hydro¬ 
gen will be mixed with steam, free nitrogen and 
carbon dioxide—the oarbon monoxide which ooours 
in stellar atmosphere* having long ago been com¬ 
pletely oxidised. With falling temperature, the 
oarbon dioxide will be converted into methane 
before the water reaches its critical temperature 
and begins to condense After most of it has boen 
precipitated, the nitrogen will go over into am¬ 
monia These reactions, however, will run their 
course at these relatively low temperatures only 
with appropriate aotivation For the formation 
of methane, an exoellent catalyst is available m 
the partially reduoed oxides of iron whioh should 
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be present on the rocky surface exposed to hot 
hydrogen These would be equally good for the 
ammonia, but they may be at the bottom of the 
sea by the time the proper temperature is reached 
An adequato activation, however, would be 
furnished by eleotncal discharges—and, if terres¬ 
trial thunderstorms are any guide, these should be 
abundant so long as vapours arising from the hot 
ocean are being condensed. When the temperature 
has fallen to that which the earth at present enjoys, 
there will be an extensive atmosphere of hydrogen, 
mixed with the simple hydrides—methane, am¬ 
monia and water vapour—along with any inert 
gases which may all along havo boon present, but 
with little or no free nitrogon or carbon dioxide 
Below this will be an ocean—perhaps very deep, 
strongly alkaline with ammonia, and incidentally 
containing in solution any compounds of sulphur 
and the halogens which may originally have been 
present The conditions m suoh an alkaline ocean 
—its action on the rocky bed, the compounds 
which it will hold in solution, and the deposits 
whioh it may form—would be of great interest, 
but aro outside our present scopo 
With further oooling the water will freeze, but 
at a temperature below 0° C depending on the 
peroentago of ammonia With one part of the 
latter to two of water, the freezing point would 
drop to —100° C , but it is doubtful if thoro is 
enough ammonia for this Tho major planets— 
even Jupiter—are still colder, and the wator must 
be thoroughly frozen out of their atmospheres, 
leaving only ammonia and methane The ammonia, 
indeed, must bo at tho point of precipitation 
Dunham has obtained in this way a minimum 
temperature for Jupiter’s visible surface Tho 
ten metres of ammonia above the surface, under 
the planet’s surfaoe gravity, should exert a pressure 
of 1 5 mm. (on the familiar laboratory scale). 
The vapour tension of the solid (below the triple 
point) has this value at —107° C. At a lower 
temperature, the observed quantity of ammonia 
could not exist in the atmosphere—it would 
partially condense itself by its own weight 
If the atmosphere consists mainly of hydrogen 
this limit may be lower, for tho moan molecular 
weight is diminished, and the partial pressure of 
the ammonia in the same proportion. With a 
large excess of hydrogen, the pressure may be 
reduced to one sixth of the previous value and the 
limiting temperature to —120° C. 

The direct radiometric observations of Jupiter 
indicate a temperature of about —136° , but this 
determination is complicated by large and rather 
uncertain corrections for the absorption of infra- 
red radiation in the atmospheres of the earth and 
the planet, so that the agreement is about as good 
as could be expected It is, therefore, very prob¬ 


able that the olouds which form Jupiter’s surface- 
are composed of minute crystals of frozen am¬ 
monia. A perfectly absorbing and radiating 
planet, at Jupiter’s distanoe and heated exclusively 
by the sun, would have a mean temperature of 
—151° C The oxcess in the actual temperature 
may be attributed partly to the fact that we 
observe the sunlit (and warmer) side , partly to 
the ‘greenhouse’ effect of the atmosphere, whioh 
lets in the short-wave radiation from the sun much 
more easily than it lets the long-waves emitted 
from the planet’s surfaoe out again ; and partly, 
perhaps, to some residual internal heat in the 
planet The existence of the latter is made prob- 
ablo by the rapid changes m the cloud-forms, whioh 
often suggest the ascent of new material from 
below The variety of oolours upon tho surfaoe, 
whioh range from dear white through pinks and 
browns almost to black, remain unexplained. 

On Saturn, where the ammonia bands are fainter 
than on Jupiter and the surface gravity is less than 
half as great, the limiting temperature may be 10° 
or 15° lower The radiometrio observations indicate 
about the same difference 

Uranus and Neptune, being farther from the 
sun, should be still odder The ammonia should 
be frozen out of their atmospheres, leaving them 
clear to a greater depth, which may explain the 
extraordinary strength of tho methane bands in 
their spoctra. The methano itself must be nearly 
ready to condense on Neptune, despite its very low 
boiling point Assuming, roughly, that Neptune 
has six mile-atmospheres of methane above its 
surface, the pressure, due to this alone, would be 
about 500 mm and the limiting temperature 
—165° C A largo excess of hydrogen might reduce 
this to —183°. Solar radiation alone would main¬ 
tain a mean temperature near —220°. Whether 
the difference arises from the powerful ‘greenhouse’ 
effect of tho methane itself, or from internal heat, 
cannot yet be determined It may be, however, that 
if tho methane could once be frozen out of Nep¬ 
tune’s atmosphere, the surface temperature would 
fall so muoh that it would stay frozen, and leave 
the planet with an atmosphere whioh, apart from 
the inevitable Rayleigh scattering, exerted no 
mfluenoe upon visible light 

The problem of planetary atmospheres, so per¬ 
plexing a few years ago, is now far advanoed to¬ 
ward its solution. Towards its interpretation many 
soienoes have contributed—astronomy, physios, 
ohemistry, geology, biology and technology. No one 
of them alone oould have resolved the difficulties. 
It may, therefore, be appropriate that the attention 
of so general a scientific gathering may have been 
invited for a while to it: for it truly illustrates 
the old motto “In union there is Strength”. 
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organisation of an International Air Police are 
insignificant compared with the difficulty of finding 
any practical defence scheme which has the remotest 
chance of beooming effective. 

Civil Aviation Wireless Plans 

Tub plans which have been approved tor tho 
establishment of new civil aviation wireless stations 
in Great Britain will provide for the establishment of 
a chain of wireless stations throughout the country, 
so as to afford full facilities for direction-finding, 
for communication with aircraft, and between air¬ 
ports Three new stations came into operation last 
year, at Hull, Portsmouth and Nowtownards (Bel¬ 
fast) A further six are under construction and will 
be placed at suitable sites during 1935 These sites 
are being choson with the object of providing a 
direction-finding network covering the new internal 
routes, os woll os to serve the needs of individual 
aerodromes Tho equipment will be mounted on 
vehicles capable of being easily moved from place 
to place A limited number of permanent stations 
of higher power are also to be erected. The first of 
these will bo established at Heston Airport to relieve 
the growing congestion at Croydon It is also the 
intention of tho local authorities to build a station 
in the Channel Isles. Throe new permanent direction- 
finding stations, in addition to those already existing 
at the same points, are being brought into operation 
at an early date on the Continental airway, at Pul- 
ham, Lympne and Croydon. The radio-beacon at 
Croydon is now being modified to operate on the 
aural principle, thus making it available for any air¬ 
craft fitted with an ordinary roceiver On the com¬ 
pletion of this reorganisation there will be available 
for the assistance of aircraft flying on the Continental 
routes seven direction finders, seven transmitters 
and one radio beacon 

A New Depth-Sounding Recorder 

Thbbe are several types of marine devices for 
finding the depth of the sea by means of ‘eeho- 
sounding'. One or two of these not only give isolated 
indications of the depth of tho sea, but also provide 
a more or less continuous record of the sea bed The 
British Admiralty uses a low-frequency type of 
oscillation which is reflected from the bottom of the 
sea, the time of going and returning being marked 
on an electro-chemical recordor A high-frequency 
system using the vibrations of a quartz piezo-electno 
osoillator, devised by Langevin and Chilowsky, has 
been developed commercially in Great Britain by 
the Maroom Sounding Device Co An entirely new 
type of high-frequency echo depth recorder which 
possesses important advantages was described to the 
Institution of Electrical Engineers on January 2 by 
A. B. Wood, F. B. Smith Mid J. A. MoGeachy This 
devioe can give a continuous record of the depth of 
water beneath a survey motor-boat of about 2 ft. 
draught travelling at full speed. According to the 
specification, it had to measure a depth ranging up 
to 200 feet with a maximum inaocuracy of about 
one foot. The method employed gives a practical 


application of the phenomenon of magneto strietion 
Two oscillators of this typo—a transmitter and a 
receiver—arc mounted in water filled tanks and 
fitted in a chosen position in the motor-boat Tho 
transmitter is oxcited into resonant vibration at 
regular intervals of time dejiending on the range of 
depth to be recorded. A short train of high-frequency 
sound waves is directed vertically downwards to the 
sea-bed an<l reflected back to the rocoivor The 
induced currents are amplified, rectified and passed 
tlirough a recorder Durmg the time tho sound 
impulse is travelling from the transmitter to the 
recoivor via the sea bed, the recording point has 
travelled a corresponding distance on the paper The 
timo for tho going and return journey is thus found 
The method has been proved satisfactory for depths 
exceeding 400 fathoms. 

Vital Statistics for 1933 

Last week (p 181) we punted a note rofemng to 
the provisional figures of tho vital statistics for 1934 
The Registrar General’s Statistical Review for 1933, 
Tables (Part II, Civil) is now available (Ixindon : 
H M. Stationery Office 2 s Oil ) It includes a table 
showing the populations of England and Wales, 
Scotland and Ireland as enumerated at each Census 
from 1821 until 1931, and as estimated for each 
year 1894-1933 inclusive The population of England 
and Wales is now estimated as 40,350,000 at the 
middle of 1933, tho 1931 Census figure being 
39,952,377 Tho bnths registered .luring 1033 
numbered 680,413 u decrease of 33,509 on the previous 
year’s figure Tho consequent birth rate of 14-4 per 
1,000 population is tho lowest recorded for England 
and Wales, being 0 9 bolow that for 1932 the previous 
lowest, and 1-4 bolow that for 1931. The only 
countries showing a lower rate m 1933 were Sweden 
(13*7) and Austria (14 3) The proportion of the 
sexes 111 tho births registered dining the year was 
1,046 males to 1,000 females 

Association of American Geographers 

Thb thirty-first annual meeting of the Association 
of Amcrioan Geographers, with Dr Wallace W 
Atwood presiding, was held at the Univorsity ol 
Pennsylvania, Philadelphia, on December 27-29 
Forty-nine papers were presented, including six 111 
the field of geomorphology, five in olimatology, and 
two in cartography The remaining pipers ranged tho 
whole field of geography, and included discussions of 
particular problems or areas A half-day session 
was devoted to a conference on regional geography. 
As retiring president. Dr Atwood addressed tho 
Association on “The Increasing Significance of 
Geographio Conditions in the Growth of Nation 
States’’. For the forthcoming year the following 
officors were elected: President, Prof. Charles C 
Colby, University of Chioago j Vice-President, Col 
C. H. Birdseye, U.S. Geological Survey; Treasurer, 
Prof. John E. Orchard, Columbia University; 
Councillor, Prof. Kirk Bryan, Harvard University, 
Secretary, Prof. Frank E. Williams, University ol 
Pennsylvania. 
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Congress on Dog Breeding 

An event of considerable interest to geneticists, 
psychologists, and especially to dog fanciers, is to 
take place at Frankfort on Mam on April 22-25, 
when the F<kl6ration Cynolognpie Internationale 
(FCI ) is to hold its third congress, which will be 
followed (April 26-28) by a dog show, open to all 
the world, and prov idmg classes for all the known 
breeds Discussion at the congress will deal mainly 
with the inheritance of the physical and mental 
characters of tho dog, and pajiers will be presented 
by Prof Honselor, of the Institiit fur Tierzucht und 
Zuchtungshiologio in Munich , Prof Pirocei, of 
Milan , l)r Mery, of Paris , and Major Most, of 
Berlin Particulars concerning membership and pro¬ 
grammes may be obtained from Fi Bazille, Roten- 
waldstr 83a, Stuttgart-W 

Holly Lodge Farm 

According to The Times of February 6 the Con¬ 
servative Parliamentary Agricultural Committee on 
February 5 imammously adopted the following 
resolution “That in view of tho authoritative 
opinions on tho educational and research value of 
the Holly' Lodge and Crown Farms, Walton-on- 
Thames, especially in view ol the Government's 
policy for tho greater home production of fruit, 
vegetables, and flowors to roplaco foreign imports, 
this Committee expresses the earnest hope that these 
farms will not be destroyed under the reservoir 
scheme of the Metropolitan Water Board ” 

Announcements 

Prof A C Seward professor of botany in 
the University of Cambridge, has been elected pre¬ 
sident of tho South Eastom Union of Scientific 
Societies in succession to Prof H L Hawkins The 
annual congress will bo hold at Bournemouth on 
June 26 29 

Prof A L Goodhart, professor of jurisprudence, 
Oxford, Sir Walter Moberly, chairman of the 
University Grants Committee, and Prof. G P 
Thomson, professor of physics. Imperial College of 
Science, have been elected members of the Athenamm 
Club under the provisions of Rule II of tho Club, 
which empowers the annual election by the Committee 
of a certain number of persons of distinguished 
eminonco in science, literature, the arts, or for public 
service 

On February 18 in tho Lecture Hall of Manson 
House, Portland Place, Col Mac Arthur, late RAMC., 
will bo presented with the Chadwick Gold Medal and 
Prize of £100 which, under the scheme of the trust, 
may be awarded onoo m five years to the medical 
officer of tho Navy, Army or Air Force who hew most 
distinguished himself during that period in promoting 
the health of the men of the Servioe to whioh he 
belongs. 

8m Peter Chalmers Mitchell, who has been a 
member of Council since 1900 and secretary since 


1903 of tho Zoological Society of London, retires 
from that offioe on April 29, 1936 It is therefore 
proposed to prosont to the Society a portrait in oils 
of Sir Potcr, by Mr William Nicholson Fellows 
and friends of the Society are invited to send con¬ 
tributions to the Portrait Secretary, c/o F W Bond, 
Zoological Society of London, Rogont’s Park, N W 8. 

At the meeting of the Industrial Research Council, 
Irish Freo State, on Fobruary 2, it was announced 
that Mr Eugono Boylo has been appointed chemical 
engineer for research on waxes under Prof J Reilly 
in University College, Cork 

At tho twonty ninth annual mooting of the 
Botunical Socioty of Amonea on December 27-29 in 
Pittsburgh, Pennsylvania, the following elections 
woro mado President, Dr Aven Nelson, University 
of Wyoming, Vice-President, Dr K M Wiegand, 
Cornell University, Corresponding Members, Sir 
David Pram, lately director of the Royal Botanic 
Gardens, Kew , Prof G Haberlandt, emeritus pro¬ 
fessor of botany, Umvorsity of Berlin , Prof Alvar 
Palmgren, professor of botany, University of Helsing¬ 
fors 

The first (Januaiy) issue of tho Traveller, the 
quarterly journal of tho University Travel Guild, 
contains short accounts of excursions of si lentific, 
historical, architectural, musical, etc,, interest which 
are being arranged by the Guild in 1935 Tours of 
scientific interest include “Palestine of the Bible”, 
under the leadership of Dr E W G Masterman; 
“Dalmatia a Botanu al Tour", undor tho leadership 
of Dr W. B. Turrill, and Roman France Copies 
of the TravtUer (price 4 d , or including postage 6d.) 
and further particulars of the University Travel 
Guild <an bo obtained from its offices, 25 Cockspur 
Street, London, S W 1 

Applications are invited for the following appoint¬ 
ments, on or before tho dates mentioned —-An 
inspector of mine beacons in the Department of 
Mines, Southern Rhodesia—The Official Secretary, 
Office of tho High Commissioner for Southern 
Rhodesia, Crown House, Aldwych, London, W.C.2 
(Feb 16) A lecturer in botany and physics at the 
Cheltenham Tochmeal College—The Secretary (Feb 
18) A technical officer in tho Admiralty Technical 
Pool—'Tho Secretary to tho Admiralty (C E Branch), 
Whitehall, London, S W 1 (Feb. 18) A lecturer 
m hygiene and public health in the Charing Cross 
Hospital Medical School, 62 Chandos Street, W C 2 
—The Dean (Feb. 20). An assistant inspector of 
guns (metallurgy) in the Metal and Steel Factory, 
Ishapore (Indian Ordnance Department)—The Secre¬ 
tary, Military Department, India Offioe, London, 
SW 1 (Feb. 20). A general manager and engineer 
in the Electricity Department of the Metropolitan 
Borough of Battersea—The Town Clerk, Battersea 
Town Hall, London, S.W.U. An assistant ohemist, a 
junior ohemist, and a biologist on the staff of the 
Research Association of British Flour Millers—The 
Direotor of Research, Old London Road, St. Albans. 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Natukk No notice is taken of anonymous communications 
Notes on points in some of this week’s i-etters appear on p 235 
Correspondents are invited to attach similar summaries to their communications 


Light of the Night Sky 

I have succeeded in oxciting the auroral groen line 
under conditions which indicate that it must havo 
been produced in a manner similar to that in the 
light of the night sky In order to describe my experi¬ 
ments properly, it is necessary first to recall the 
excitation of the green line in active nitrogen 1 In 
that experunent it was possible for the first time to 
produce the green lino under conditions which give 
some clue to its production m both the aurora and 
the night sky, smeo thoro are inetastablo nitrogen 
molooules in active nitrogen, and one would certainly 
expect metastable nitrogen to play an important role 
in the upper atmosphore My reoent discovery of a 
new modification of active nitrogen*, the afterglow 
of which was a very faithful reproduction of that 
part of the auroral spectrum which is due to mtrogon, 
addod an argument for the hypothesis that the green 
line is excited by metastable nitrogen molecules 


8eoond-nos]tlve band* of N, § 



FIG 1 


In the new experiments, a very small amount of 
oxygen, about one per cent, was introduced into the 
tube in which the new afterglow was discovered The 
discharge, and not the afterglow, was photographod 
with the current in the tube interrupted periodically. 
At first the interruptions were spaced so that the 
current was on long enough to allow tho current in 
the bulb of the tube to reach its full value The 
discharge in the bulb was green-white, and the green 
line was absent under these conditions When the 
current was interrupted more rapidly, the discharge 
in the bulb was much weaker and its colour was ngl 
Certain very profound changes took place in the 
spectrum of the discharge in the bulb The most 
important one was the presenoe of the green line, 
with an intensity which resembles very olosely its 
intensity in auroral and night sky spectra, and also un¬ 
accompanied by other oxygen lines (Fig. 1) The first- 
negative bands of N, + , which are strong ui the dis¬ 
charge when the current is allowed to roach its full 
strength, were almost completely missing The 
second-positive bands of N, were present The 
reoently discovered Vegard-Kaplan mteroombmation 
bands of nitrogen were exoited, but m the rapidly 
interrupted discharge the high wave-length members 
of the system increased greatly in intensity relative 
to the other N, bands, as compared with their 
intensity m the slowly interrupted discharge The 
Goldstein bands, to whioh attention was directed 
reoently by Haniada* in connexion with the light of 
the night sky, were missing in the rapidly interrupted 


discharge, although they wore present in tho slowly 
interrupted one. 

Tiie most important results of tlioso experiments 
are tho excitation of the green line, the incroasod 
intensity of the long wave length members of the 
Vegard-Kaplan system and tho absence of the 
(loldstein bands The first two indicate that the 
members of the Vegard Kaplan system probably 
occur in the night sky, and tho absonco of tho Gold- 
stem bands casts some doubt on Hatnada’s identifi¬ 
cation of the X, and X, lines as members of that 
system Tho absence of the first negative bands is in 
good agreement with their very feeble exoitation in 
the light of the night sky Longer exposures have 
been started in an attempt to observe the red oxygen 
linos which usually accompany tho green auroral line 
and also to observe the visible members of the 
Vegard-Kaplan system It is believed that wo have 
a very good reproduction of the light of the night 
sky in these experiments and hence a means for 
identifying the radiations whioh are actually observed 
in the night sky 

With regard to the identification of tho two X, and 
X, linos, 4416 and 4168, it may be said that Dufay 
observed two lines in the night sky at 4422 and 4171 
which are probably identical with Rayleigh's lino. 
The Vegard-Kaplan bands (2,14) and (3,14) he at 
4423 and 4170 respectively. Dufay also observed 
lines at 4268, 4044, 31)84 and 3951. Vegard-Kaplan 
1 mnds nearest to these lmes lie at 4271, 4043, 3978 
and 3947 These agreements, together with the above 
mentioned experimental results, indicate that we 
ha\o definitely identified some of the radiation in 
the night sky 

Joseph Kaplan. 

University of California 
at Los Angeles. 

Dec 29 


• Hstruuia, NiTUHS, 1*4, 851’, 1934 


Zero Point Energy and Physical Properties of 
H.O and D,0 

The marked differences between the physical pro¬ 
perties of H,0 and D,0 (and of all polar compounds 
of H and D) cannot be due to intramolecular differ¬ 
ences, which are far too small, but must be connected 
wit! differences of effective intermolecular forces It is 
possible to aooount for these differences m a quantita¬ 
tive way by taking into consideration the differences 
in the frequency of angular vibration or hbralwn of a 
moleoule in the field of its neighbours Tho mean fre¬ 
quency in ioe can be calculated from the model of the 
water molecule already put forward 1 The frequency 
found, v* — 14-3 x 10 1 * seo.- 1 , is largo enough to have 
a zero point energy of 17 pier cent of the total energy 
of ice. As in suoh a libration only the hydrogens 
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are effectively m motion, it is decreased by the 
factor y/2 on substituting D for H Apart from less 
important changes duo to symmetry conditions and 
the differences m the nuclear spins, this chango of 
frequency accounts for the greater part of the 
difference of energy content and specific heats of 
H,0 and D,0 Thus the differences of tho heats of 
evaporation of D t O and H t O ices at the melting points 
is calculated 0 35, as against the observed value* of 
0 32 k. cal por mol This may be rogardod as the 
best chock of the essential correctness of the theory 
Tho difference of the specific heats of ice are calculated 
as 0 7 and observed* c 1 cal per mol dogroo 
In water mb must clearly have a lower value than 
in loe, from which it follows that the molocular 
latent heat of fusion of D,0 ice must be greater than 
for H,0 ice This is also in agreement with experi¬ 
ment. Besides the librations, the water molecules 
undergo normal vibrations but of lower froquoncy 
= 5 x 10'* sec - 1 and far less affected by tho 
substitution of D for H Usuig the frequencies 
and mb it is possible to calculate tho specific heat 
of ice At tho molting poult it is 9 35 as against 
8 85 cal. per mol degree observed 
Wavo-longth shifts corresponding tov^>=4 6—6*7, 
mb — 15 x 10** see- 1 have been observed in tho 
Human spectra of water by Magat* in reasonable 
agreement with the values derived by calculation 
from the model 

Corresponding onorgy differences may be expected 
to occur m the solid or liquid state of all hydrogen 
compounds which possess polar properties The 
difference in the enorgios of H and D hydroxyls will 
depend on the temperature and tho vibration fre¬ 
quency and hence on the field in which the hydroxy 
group is placed. The stronger the binding the greater 
the difference. Hence this difference will increase 
as we pass from the amphoterio hydroxyl bond to 
that of the alcohols and from them to the hydrogen 
bond of acids. Similarly, in tho hydration of ions 
the difference will depend on the relative hydration 
energy and will be accordingly greater for strongly 
polarising ions A study of the physical properties 
of D compounds cannot fail to throw light on the 
structure of the corresponding H compound and 
may prove a powerful method for discovering the 
principles of structure of molecular solids and liquids. 

J. D Bernal 

Crystallographic Laboratory, 

Cambi idgc 

G. Tamm 

Physical Institute of the 
Academy of Sciences, 

Moscow 

1 i. D Bernal sad R H Fowler J Chtm Phyt , 1, 615 1933 , 

And Prot Roy Sot , A, 114 l , 1914 

•G N Lewis,./ Amor Chtm .Soe . 55, 3067 , 101.1 V K I* Mer 
and W V ^ Baker, ibid , M, 2841 , 1934 . and L Jaoobs (private 

' L Jacobs (private communication) 

* Magat, / At Phyt . 5. 347 , 1934 


The Pair Bond Theory of Valency 
The method of molecular orbitals (Hund, Mulliken, 
Lennard-Jones), which is especially designed for the 
description of a completed molecule can be worked 
out in high approximations only in the simplest 
cases In more complicated ones, it is therefore not 
able to describe the process of dissociation, which is 
clearly the essential requirement of a theory of 
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valency Accordingly it is necessary to resort to * 
the correlation table which, however, gives only 
qualitative results, and no information regarding 
the quantitative loss or gain of energy. An additional 
assumption is therefore nocossnry, and this is found 
in the hypothesis that bonding powor is always 
ascribed to the lowest one of a group of terms, result¬ 
ing from the same atomic torm by splitting due to 
the removal of a degenoracy Tho wave-function of 
this term m the case of one electron linking the two 
cores A and B is 

+ 6i^b (1) 

and 

(0^(1) + (0^(2) + Hb(2» (2) 

in the oase of two electrons Tho wave-function (1) 
shows that a linkage can be brought about by a 
single electron only if the atomic fields in question 
are either equal (a = b) or almost equal (a ~ 6), 
and this is why tho method of molecular orbitals 
has recently been interpreted as loading to a single- 
electron bond theory When tho degeneracy of the 
fields gradually disappears, function (1) becomes, 
however, simply <|>a or <\>r, whichever is lower, 
showing that the bonding power ceases when the 
difference between the oigon-values of 4 m and i pB 
is no longer negligible 

In our opinion, therefore, the degeneracy of (1) is 
not sufficient to bo used as a foundation of a theory 
of valency, because the condition of approximate 
dogencraoy is not satisfied in most practical cases, 
for example, in CO for the two p electrons intro¬ 
duced first into the field composed of C'+ and 0 4 + . 
Even in tho case of exactly equal cores (except 
rotons) the degeneracy is apparently too weak to 
ring about an actual chemical union by overcoming 
the repulsion of the cores (existence of Li„ but 
non-existence of Li,+, etc ) It does not seem 
possible to reduce, as viewpoint (1) does, tho 
linkage to a phenomenon of non-promotion of the 
single electron and to consider the interaction of 
several electrons on the same orbital as more or less 
negligible 

The interaction of the electrons, however, leads 
us to wave-functions of the type (2) with pairs of 
electrons on the same molecular orbital The de¬ 
generacy due to the equality of the electrons is 
always rigorous and remains so, even if the degeneracy , 
of the fields disappears completely (u^> 6 or 6^ o), 
that is, when the molecular orbital gradually changes 
into an atomic orbital, or in other words, the bond 
changes from covalenoy to eleotrovalency. This 
view, that the effeot of degeneracy of the electrons 
predominates over the effect of degenoraoy of the 
nuclear fields, leads to an interpretation of the orbital 
method as a pair bond theory of valency, without 
resorting to strict localisation of the bonds It is 
our intention to show that this can be developed m 
detail 

Mathematically this second view is fully equivalent 
to the first, and it does not require the additional 
assumption of the preservation of approximate 
degeneraoy for unequal fields. As either interpreta¬ 
tion is based on a hypothesis, a decision between 
them is possible only by comparing their oonsequenoes 
with the experimental evidence, and the speotro- 
scopioal data on the dissociation of molecules, 
especially such as NO, BeO, CaF, ©to., and CO, 
appears to be in better agreement with a pair bond 
theory of valency. A critical analysis of chemical 
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*data, which in the light of this view has already 
been described 1 , indicates that the experimental 
evidenco is in better agreement with a uniform pair 
bond theory than with a single-electron bond theory 
of valency. A full roport wdl be given elsewhere 
H Lesshkim 
R. Samuel 

Muslim University, 

Aligarh 
Dec 10 

1 K F Hunter and R Samuel, / Ohm Soe , 1180, 10J4 


Reafforestation of Forest Trees in Great Britain 

Sevehal letters and articles have recently appeared 
w the public Press directing attention to the necessity 
for the reafforestation of the hardwood trees of (treat 
Britain 

The Forestry Commission appointed shortly after 
the War for the purpose of replacing the losses re¬ 
sulting from the excessive war demand for home 
grown timber, has now had about fifteen years of 
steady work. The Commissioners were empowered to 
purohase land, and plant woodlands throughout the 
country ; but their efforts have boon confined mostly 
to the planting of softwoods, and with the exception 
of some limited areas there has been little or no 
planting of hardwood trees. 

It is not generally realised that for quite a con¬ 
siderable time before the War, and during the years 
which have passed since, vast quantities of trees of 
oak, and ash, beech, walnut, etc. have been hewn 
down and gone into consumption. The destruction 
has procoodod on a scale far beyond anything whioh 
occurred during the previous hundred years, and now 
gradually every tree which is realisable has to como 
down, including every kind which possesses a mone¬ 
tary value, whethor of mature growth or wholly 
immature. The tragic condition is particularly 
noticeable throughout Sussex, a oounty which was 
formerly one of our most boautifully wooded and 
richest in hardwoods. 

Anyone who has travelled over long distances in 
India, America, and other parts of the earth, has seen 
areas which thoughtless men have denuded of all 
trees and are now barren wastes We are bringing 
about the same oondition m England, and Sussex is 
fby no means the only county which has suffered. 
As a writer has said : “Wherever man has settled the 
forests disappear. Up till now the march of civilisation 
has everywhere proclaimed the destruction of trees 
over the wide surface of the globe ” 

In 1925 I read a paper on this subject at the 
meeting of the British Association at Southampton, 
and again each year oxoepting one at the subsequent 
meetings until that in London m 1931; but the public 
is still quite unaware of the true state of affairs It 
is not realised that the onco beautifully timbered 
parks and woodlands throughout the oountry are 
being completely wiped out. 

Great Britain has been famous all over the world 
for the beauty and wealth of her woodlands, and 
because of the planting done by our landowners we 
were able before the War to boast of a fully sufficient 
reserve of valuable timber. The “march of civilisation” 
has overtaken us, and unless something is done 
there will be no escape from a deplorable result. The 
Irish Free State has handled this situation, and 
under the Forestry Act of 1928 made vory stringent 
orders for the protection of its woodlands Application 


has to be mado to the Department of Lands, Forestry 
Division, Dublin, and permits must bo obtained by 
“any person who wishes to fell any tree on Ins 
holdmg”, and licences may contaur stipulations for 
roplncoinent In England, Scotland and Wales, 
thousands of hardwood troes have been out down 
and practically nothing planted; in southern Europe 
for every treo that is allowed to bo felled hundreds 
are planted There must surely be something seriously 
wrong with us if we allow this state of aflairs to 
continue 

Alexander L. Howard 

38, Trinity Square, 

London, E 0 3 


Interpretation of Animal Behaviour 
In a recent article on tho “Interpretation of 
Anunal Behaviour” 1 the view was advanced that a 
preoccupation with teleological explanations was 
necessarily somowhat unscientific and philosophical 
Since the future development of psychology —and 
probably of biology—will depend largely on whether 
men of scienco agree to recognise tho validity of 
purposive concepts or decide to consider them as 
being inadmissible, tho question is of great import¬ 
ance Alieody, the nature and content of the problems 
investigated depend largely on what the investigators 
concemod think on this pomt 

It is generally agreed, of course, that science 
necessarily operates in a world of objoctive fact and 
that it must bo deterministic But it is unwise to 
assume that vitahstio theories or teleological inter- 
prctutiona are less sciontifio and deterministic, or 
mote metaphysical, than are mechanical theories 
using efficient causation After all, the facta alone 
can be considered objective and all modes of inter¬ 
pretation or of analysis of thorn are, in a sense, 
subjoctive. 

Again, the doctrines of efficient and of final causa¬ 
tion are both philosophical in bo far ns they aro 
merely principles of explanation not themselves con¬ 
tained in the facts studied Nor can u bo maintained 
that preocoupation with beloology is necessarily 
unsciontific In fact, the priecipal olann of the 
vitahst school is that tho category of final causation 
is a legitimate weapon of acienliflc analysis, capable 
of boing applied rigidly to particular problems It 
is difficult to understand why unfortunate teleologists 
should necessarily be relegated to the same scrap- 
heap os the universally despised metaphysicians I 
Both tho believers in effioient causation and the 
teleologists agreo on one pomt : the present moment 
is not understandable in isolation Mechanists 
insist that the past is immanent in the presont, 
teleologists insist that the future is equally immanent 
in the present. Clearly both are justified in their 
beliefs, but why should the latter alone be con¬ 
demned as unscientific anthropomorphs T 

If I may paraphrase Prof. A N. Whitehead, is 
it not true to say that those psychologist", who are 
animated by the purpose of showing that neither 
they themselves nor the animals have purposes, 
form an interesting subjeot for psychological in 
vestigation T 

J. A. Lauwerys. 

Institute of Education, 

Southampton Row, 

London, W.C 1. 

Jan. 10. 

1 NATtTU, U4, »#fl, Dee. », 1934 
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I ah afraid I noither realise the basis nor appre¬ 
ciate tlie strength of Mr. Lauworys’ clearly implied 
prophecy that fruitful developments of biology and 
psychology—by which I trust he means the study 
of behaviour, since that is the matter under discussion 
—depend largely on the acceptance of teleological 
ideas in general, and the concept of purpose in 
particular. The issues as thoy are stated are un¬ 
fortunately vuguo, and difficult to discuss in a short 
space, but if prophecies in those matters are of any 
value, it seems to me that the futures of those subjects 
depend only upon the further recognition of sensible 
prohlems, capable of investigation, within the fields 
of objective fact to which thoy refer The criterion 
of objective fact, from the point of view of soience, 
is that it constitutes a datum that is public in the 
sense defined by Hogben, and is capable of expression 
without fear of ambiguity. 

The methods by which facts such as these may 
bo analysed can be many and varied, provided they 
conform to the demands of proper scientific procedure 
Sineo it is perfectly legitimate to regard ‘explaining’ 
in science as being synonymous with generalising and 
hypothesising, it seems to me idle to contend that 
in science ‘interpretations' and ‘explanations' are any 
more subjective than the primary data to which thoy 
relate In this oonnoxvon it is well to romomber that 
both opponents and protagonists of classical be¬ 
haviourism agree that this school of psychology 
brooks down os a final philosophy because of its 
indefensible but neoossary assumption that the 
objective facts of experience are unrelated to sub 
jectne experience. But in any event tho whole 
question raised by Mr Lauworys is completely 
irrelevant. Dotonnniiam, if need be, could flourish 
in the thickest undergrowths of a solipsist’s mind 

Mr Lauwerys states that it is tho toloologist who 
insists that the future is immanent in the present 
In so far as the merits of a deterministic hypothesis 
are woighed by its value for purposos of prediction, 
this, by definition, is also part of the detorminist’s 
creed Mr. Lauworys is simply making a false 
antithesis Merely agreeing that the prediction of 
the future is a worthy aim of soience does not give 
to teleology any virtue that makes it necessary in 
scientific research 

I am not prepared to say whether or not the 
category of fined causation is a weapon of scientific 
analysis. If it is, Mr Lauwerys and those who 
agree with him have the task of showing that it can 
operate as such. At the moment, those who conduct 
their investigations according to everyday determin¬ 
istic methods, without any appeals to teleology, are 
doing most, if not all, of the work of extending our 
reliable knowledge of phenomena 

The Writer or the Article 


Effect of Ultra-Centrifuging on the Cells of the 
Root-Tip of the Bean 

Root-tips of the bean were centrifuged in the 
Beams ultra-centrifuge at approximately 400,000 
times gravity for twenty mmutea. The effect is 
shown diagrammatically in Fig. 1. Fig. 1(a) is a 
control cell showing the normal distribution of the 
cytoplasmic components and inclusions. Fig. 1(6) 
represents an ultra-centrifuged oell showing the re¬ 
distribution of the cytoplasmio components and in¬ 
clusions into layers m the order of their relative 
and decreasing speoifio gravity, as follows : (1) a 


layer of starch grains and plastids (when present m-* 
the cell); (2) a layer of mitochondria (plastidome 
and pseudo-chondnome), (3) a layer of cytoplasm 
(which is often quite free of various cytoplasmio 
components); (4) a layer of osmiophilio platelets 
(Golgi bodies of Bowon), (5) a layer composed of, 
or formed by, the fusion of vacuoles and (6) a layer 
of lipoid material. Thus, it is evident from this 
study that the oamiophilic platelets are discrete 
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structures in plant cytoplasm, and differ greatly in 
speoifio gravity from the plastids and mitochondria 
The nucleus is frequently stretched in the direction 
of the centrifugal force with the nucleolus constituting 
its heaviest component In oxtrerne eases, the 
nucleolus is thrown completely out of the nuoleus 
oeatnfugally. 

H W Beams 

Zoology Department, 

Trunty College, Dublin 

R. L Kjno 

Zoology Department, 

State University of Iowa 


Some Recent Atomic Weight Determinations 
In eonjunotion with Mr. H S Patterson, a number 
of now determinations of tho limiting ratios of 
certain gases with oxygen have been carried out, 
using an improved microbalance apparatus in whiolv 
errors due to adsorption have been eliminated. A 
more detailed account of the apparatus and results 
will be pubhshod elsewhere 

The gases used were nitrous oxide, ethylene, carbon 
dioxide and carbon tetrafluonde. Tho measurements 
obtained from these gases lead to the following 
values of the atorniq weights • 


Nn.O - 14 006(8). Cc,H. - 12-012(2) 

Oco, =* 12-010(1). Fc*. = 18-996. 

The compressibilities at 21° C, of the gases can 
be calculated from the data and are appended below 
in comparison with the valuos obtained on an 
Andrew’s compression apparatus 1 . 


mlerobalance Andrew'* apparatus 
Nitron* oxide 0 0056# 0 OOM7 

Ethylene 0 0083(1 0-00812 

Carbon dioxide 0 00622 0-00628 

Carbon tetraflnoride 0-00618 0-00420 


Whilst the values of nitrogen and fluorine are m 
close agreement with the accepted values, oar bon 
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i» distinctly higher than the accepted 0 =* 12-00 
Nevertheless, this high result, which indicates about 
one per cent of the 13 isotope, is in agreement with 
the spectrosoopio work of Jenkins and Omateui', 
and the value of C = 12-011 of Woodhead and 
Whytlaw-Uray* Indeed, the agreement betwoon 
our values from two entirely different gases and those 
of the other workers is so oloso that it Rooms very 
improbable that they are m error, and consequently 
that the true atomic weight of carbon is 12 01 

The value of F = 18 095 does not agree with the 
preliminary valuo of F— 19 01 which wo published in 
these oolumns*, using methyl fluoride Consequently, 
those measurements liave recently been repented 
with the now apparatus Tim new data lead to 
an atomic weight of F - 18 995 and a compressibility 
of d2i«c ~ 0 0090 As would be expected, the ad¬ 
sorption orror docs not affect the compressibility to 
any marked extent This last figure is m agreement 
with A-z i°c = 0 0088, measured on the Andrew’s 
apparatus It loads to Aot =-0 0117, which does 
not confirm the value of Moles and llatuecas* 
Consequently, our pro\ ions criticisms* still hold good 
W Cawood 

Chemistry Department, 

IJnivorsity of Leeds. 

Jan 4. 

' Cawood anti PatUimon, J Chem Sue , 159, 910 , 1939 

‘ Pror K And Wetmeh Anutrrdam. 33, 1212 , 1032 

• J Chem Soc . 200, tU« , 101,1 

• Pattcraon and Cawood, Katork, 188 , 376 , 1931 

1 J Child Phut , 18, 363 , 1920 

• Patti raon and Cawood, MT0RR, 188, 245, 1932. 


Effect of Temperature on the Absorption of Crystals 
in the Infra-Red 

In a recent publication, Matossi and his collabora¬ 
tors* have investigated experimentally the influenco 
of temperature on the absorption of crystals in the 
infra-red , this is to some degree an extension of tho 
classical work of Rubens and Hertz*. 

A rather interesting pomt raised is that the funda¬ 
mental feature of the earlier work—the distinction 
between regions sensitive and insensitive to tem¬ 
perature—may be spurious, and due to the shift with 
temperature of the hand as a whole 

It is possible to say, however, that the distinction 
4yawn by Rubens and Hertz does exist, though not 
w the form suggested by these investigators—that 
the ‘inner’ vibrations are the insensitive, and ‘outer’ 
vibrations the sensitive ones Tho theory of tho 
damping of the infra red vibrations* shows that this 
is due to the coupling between the mam vibrations 
and combinations of two other normal vibrations , 
and, further, that (a) the absorption on the short 
wave-length of the mam vibration (X,) up to a pomt 
roughly X,/v'2, is due to summation tones, and 
(6) tho absorption on the long wave-length side is 
due to difference tones 

In the language of tho quantum theory, the 
summation tones are produoed by jumps from lower 
to higher quantum levels, whereas in a difference 
tone one of the jumps is from an excited to a lower 
level. It is obvious that, at very low temperatures, 
wry few oscillators are m an excited state, hence 
the absorption due to difference tones must decrease 
to sere as the temperature decreases to zero. 

It is also clear that absorption due to summation 
tones must be relatively insensitive to temperature, 
since at very low temperatures, where most oscillators 
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are in the ground state, we can still have jumps from 
the ground state to excited states 

Hence the absorption on tho short wave-length sido 
of the main vibration should be relatively insensitive, 
that on the long wave length Hide sensitive, to tom- 
peraturo The distinction is obviously of tho same 
kind as between the Stokes and anti-Stokes lines in 
the Raman effect* 

There is unfortunately no experimental data in the 
region betwoon X, and X 0 -\/2, where ono would expect 
the really mterestuig effects , it is to be hoped that 
experimonters will investigate this region os well as 
the other regions 

A m ire detailed treatment of tho absorption in 
tho infra-red will bo given in a forthcoming papei 
M Bcackman 

Mathematics Department, 

Royal College of Science, 

South Kousington, S W 7 
Doo 10 


• V Matoiwl ami H Brlx, / Phut, 82. 303 , 1834 t Matonal and 
H Klndler, Z Phyt , 88, 112 , 1034 

* It flubinn and d Hirtz, Berlin Her , 25(1, 1812 

■M Bom and M Blackman, Z Phut ,82, 1931 M Blackman, 

Z Phyt , 88, 421 , 1933 9«i alno W Pauli, Ver h d I) Phut , v, 10, 

« A ftmekal, Nnturw , 11, 873 , 1923 


Surface Tension of Urine during the Menstrual Cycle 
We have recently carried out in this laboratory 
surface tension measurements m connexion with the 
excretion of capillary-artivo substances in the urme 
of tho normal human fomale Over a period of 
twenty-eight days tho surfaoo tension of the first 
morning specimen oath day was detormmed, and the 
centrifuged deposit examined microscopically for 
blood oorpuscles, so that tho onset of menstruation 
could bo ascertained as early as possible. A typical 
curve of the variation is shown in Fig 1, and fiom 
this tho following interesting observations can be 
made 



Tho curve oonsists of four phases corresponding hi 
temporal relation to tho four divisions into which— 
on physiological evidence—tho human period can 
be divided, namely, resting, constructive, destructive 
and repair stages. 

As regards the length and rhythm of oycle, it ap- 
pears that the measurement of surface tension possibly 
provides a new means of estimating these hitherto 
inaccessible factors. For example, the curve shown 
is one of a oycle of length 26 days and of normal 
rhythm. 

At the loop A on tho diagram where one oyole ends 
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and the next commences, the surface tension attains 
a maximum value and capillary activity is at a 
minimum This corresponds in tune to that period 
where, ac< ording to recent physiological investiga¬ 
tions, ovulation probably occurs'. 

As regards the nature of the substances causing this 
variation of surface tension, we can at present say 
nothing definite It is known, however, that cortuui 
hormomc activities, such as exiretion of prolan A 
near the midpoint of the eyrie”, are of a periodic 
nature, and it is, we think, legitimate to suggest 
that these causative substances are at least linked 
with the hormones lespoimibln for the menstrual 

Further work is being carried out on these and 
kindrod problems, a full account of whit h will be 
published shortly C F Selous 

1* W Fehryman 

Pathological Department, 

Kent and Sussex Hospital, 

Tunbridge Wells 
Doc 10 


formed per gm of the tissue). Preliminary experi¬ 
ments indicate the possibility that prolonged incuba¬ 
tion of glucose with the liver tissue of the rat may 
also produce ascorbic acid 

It is necessary to state that, in the absence of 
biological tests, which are presenting sev eral technical 
difficulties, tins work involves the assumption that 
tho substaiKo titrating with 2 6-diolilorophenol 
mdophenol consists solely of vitamin C 

B C Guha 
A R Ghosh 

Biochemical Laboratory, 

Bengal Chemical and 
Pharmaceutical Works, Ltd , 

Calcutta 
Jan. 14 

1 Guha and Ghosh, Merinos, 114. 7.10 . 1914 
* Guha and Ghosh, Uurrsnl Science, S, 261 , 1934 


Alleged (Estrogenic Activity of the Male Sex 
Hormone 


1 "I’lriodlc Infinity and Sterility In Womin", H Knaus Vienna, 
1934 

1 it kurzrok, I J Klrkman and M Creclman, Aner J Obet and 
(lyn , Sept 1UJ4 

Biological Formation of Ascorbic Acid 
We have already reported* that tho spleen, kidney 
and liver tissuoH of tho rat arc able to form significant, 
amounts of ascorbic acid, as determined titri- 
inetncally, when incubated with mannose for tlireo 
hours at pH 7-4 at 37“ The brain, heart-muscle 
and leg musclo tissues of tho rat havo also been 
found to share this power, though to a loss extent 
It has been possible, further, to extract the mannose 
dehydrogenase system from tho spleen, kidney and 
liver tissuos of the rat” A similai enzyme system has 
also boon extracted from germinating mung (Phaaeolus 
mungo), which can convert mannose into ascorbic 
acid at pH 6 8, but not at pH 7 4 This is jierhaps 
related to tho acidity of the germinating mung. 

i The ability with which the isolated tissuos convert 
mannose into ascorbic acid %n vitro differs consider¬ 
ably according to the spocies, as will bo observed 
from tho following tablo, which gives results obtained 
with liver tissue only 




Ancorblr Acid (mom ) formed per m 
tlwno after Incubation with mann 
i S hour* at |>H 7 4 at 87* 


Rabbit 

Guinea pin (normal) 
Oulnra pig (ocorbutlc) 


It will be noticed that the liver tissues of tho rat, 
rabbit and pigeon— sjiecies known to be independent 
of an external source of vitamin C—are ablo to form 
ascorbic acid from mannose, whereas tho liver tissues 
of the guinea pig, both normal and scorbutic, and 
monkey, which are dependent on an outside supply 
of vitamin C, are apparently unable to do so 

It has generally been found that the other sugars 
studied, glucose, fructose, galactose, rhamnoso, 
xylose and arabmoso, are converted into ascorbic 
acid by the tissues of none of theso animals under 
our conditions of experiment, with the exception that 
tho liver tissue of the pigeon can convert glucose 
into ascorbic acid (0-033 mgm. ascorbic acid being 


Ookhelation of molecular structure ol the sex 
hormones with that of tho sterols and bile acids is 
now almost complete, and leads to tho conclusion 
that the hormones are biological degradation products 
of cholesterol Adopting tho working hypothesis 
thut the male hormone (androsterono) is tho im¬ 
mediate procursor of the female hormone (oostrono), 
a study of tho action of various tissue extracts on 
androsterono lias been commenced in the hope of 
oonvertmg this hormone into CBstrone by biochemical 
moans. The oestrus test givos a very sensitive method 
of detecting any such conversion. 

Tho oestrogenic action of various testicular extracts* 
and male hormone extraits prepared from urine (lor 
oxamplo, hombrool) has led to tho suggestion that 
the male hormone has the samo effect on the female 
genital tract as tho female hormone*. If this were 
true, then of course tho biological test would be 
valueless as a means of detecting dehydrogenation of 
the androstorone molecule. However, it is certain 
that tho oestrogenic activity of malo hormone pre¬ 
parations is due to the presence of substances other 
than this hormone, for no oestrogenic activity could 
be detectod with pure crystalline androsterone pre¬ 
pared from cholesterol by the method of Ruzioka* 
Four injections of 0-25 mgm. of androsterone, 
dissolved in sesame oil, were mado into each of fiwe 
ovariectomiscd mico at 12-hour intervals Vaginal 
smears were examined during 72 hours following tho 
last injection, and showed no sign of oestrus These 
mice were afterwards given four injections of 0-25 y 
of cestrone, and then showed a full cestrous response 
Two other (astrated female mice rocoivod a total of 
10 mgm caMi of androsterono with completely 
negative results Post mortem examination of these 
two animals showed no enlargement of the uterus or 
any other symptoms normally associated with the 
action of oestrogen ic substances 

The androsterone used in those experiments was 
generously presented by Ciba, Ltd , at the request of 
Prof Ruzicka 

F. L. Wabrkn 

Research Institute, 

The Cancer Hospital (Free), 

London, S.W 3 


1 Bronhn and Slraonnet, 0 R. Sot Biol , M, 41, 1928 

• 8t Skowron and E Turyna, Pol Qai Lei., Nr. 18, 1934. 8t 
Skowron, NiTrng, 134, 627 , 1934 

* Ruilcka, Goldberg, Mayor, Brttngger sod Elohenberger, Belt. 
CMm Acta, 17, 1396 , 1934 
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Mr. MaUock's Electrical Calculating Machine 

Readers of Natukb may be interested m some 
details from my own experience of the electrical 
calculating machino invented by Mr. R R M 
Mullock, constructed by the Cambridgo Instrument 
Company, and mentioned in the issue of January 12, 
p 83 

Through the kindness of Mr Mullock and the 
hospitality of Mr O C Mason, of Cambridge, I was 
privileged for a few days in October 1933 to soo the 
machine at work Being a little Bcopticul, I had 
provided myself bofotehand with eortam problems, 
for some of which I had solutions I first proposod 
the solution of six simultaneous equations (coefficients 
all to 3 docimals), knowing the answers to bo 

0-806, - 0 415, 0 173, 0 337, - 0 126, 0 079 

Under Mr Mullock’s direction I sot up the co¬ 
efficients on the switchboard while ho connected the 
plugs First approximations wore quickly read off as 
0 8711, - 0 4040, 0 1866, 0 3493, - 0 1246, 0 0659 


Refinements gave m a few minutos the satisfactory 
results 

0-8050, - 0 4149, 0 1722, 0-3370, - 0 1258, 0 0794 
Much ol the timo was taken up by questions and 
explanations, but I note from my records the total 
time as -‘11 48 a.m to 12 26 p m , 6/10/33" This 
vory short time could have been greatly redui-od 
t)n other occasions I observed the machine pel 
foim, to my proposals, tho solution of algobraie 
equations, of characteristic equations of matrices 
(latent roots), tho evaluation of determinants and 
of quadratic forms ui several variables in specified 
rogions, and cognate problems It seems to me that 
in this realm, which is one of wido physical and 
statistical application, the machine has remaikablo 
potentialities, and one hopos that its merits will gam 
it not merely the publicity, but also tho oppoifuuity 
for practical service which it awaits. 

Mathematical Institute, A. C. Ait-ken 

University, 

Edinbuigh 
Jan. 22 


Points from Fo 

The origin of tho light of tho aurora and of the 
night sky has boon much debated Prof ,J Kaplan 
states that he has succeeded in obtaining in tho 
laboratory tho groon lino X6677, identical with that 
present both in the aurora and tho light of the night 
sky This he has dono by moans of a rapidly inter¬ 
rupted electrical discharge through nitrogen gas 
containing 1 per cent oxygon The light emitted 
contained also other bands (Vegard-Kaplan system) 
whioh probably occur in tho night sky. 

Heavy and ordinary water differ in miny of their 
chemical properties more than would be oxpoctod 
from the extra woight ol the hydrogen atom present 
in the heavy variety Mr J 1) Bernal and Mi G 
Tamm ascribe theso differences to the angular vibra¬ 
tion (hbiation) of the molecules Having calculated 
the onorgy associated with such libration, they find 
that it accounts for differences in the specific heat, 
and heats of evaporation and fusion of H t O and D t O, 
and also for the wave-length shift in the spectrum of 
tight scattered by water. 

By centrifuging tho cells of the root tips of tho 
boan, Dr H W. Boams and Mr. R L. King note 
that various cell constituents arrange themselves in 
layers according to their specific gravity They 
submit diagrams showing, among other things, that 
the Golgi bodies (platelets coloured black by osmium 
reagent) are in this way separated from tho mito¬ 
chondria (protoplasmic rods and granules), from 
which they cannot otherwise be readily distinguished. 

From the density of several gaseous compounds of 
carbon (CO„ C t H„ CF 4 ) compared with that of 
oxygen by means of a micro balance. Dr. W 
Cawood concludes that 12 01 is a more exact valuo 
for the atomic weight of carbon, which would indicate 
the presence of about 1 per cent of the “C isotope. 
The compressibilities of those gases, based upon the 
newly calculated atomic weight, agree with those 
experimentally determined For the atomio weights 
of nitrogen and fluonno, determined in the same way, 
the values 14-006 and 18-995 are given. 


regoing Letters 

Dr Blackman discusses in the light of tho quantum 
thorny whether, m tho infra-red absorption spectium 
of crystals, ono should expect eortam regions to bo 
insensitivo to temperature changes, os was oxpen- 
muntally stated to bo tho case by Rubens and IlertA. 
Ho cone hides that tho absorption on tho short wav e- 
length sido of the main vibration should be less 
sensitive than that on tho long wavo length side 
and appeals for further experimental work in this 
field. 

Moasrs C F. Selous and P. W Perryman give a 
graph allowing how the surface tension of urine varies 
during tho monstiual cycle It has a maximum value 
at tho time when ovulation probably occurs and a 
minimum during menstruation, duo possibly to tho 
presence of hormones such as prolan A, the hormone 
stimulating tho growth of the follicle containing the 

Dr B C Gulia and Mr A R Ghosh report that 
not only tho sploen, kidney and liver but also the 
bruin and hoart and leg muscle tissues of tho rat 
havo apparently the power of producing vitamin 0 
(ascorbic acid) from the sugar-like substance mannose 
They further find that the liver tissues of only 
those animals which aro known to bo independent 
of outside supplies of vitamin C can bring about tho 
conversion of mannose into ascorbic acid They 
have hitherto relied upon a chemical method of 
estimating the quantity of vitamin G produced 

Malo hormone (androsterone) prepared from 
oholesterol (a common wax-like substance present 
in wool-fat, blood, etc.) has no oftoct upon the female 
genital tract according to Mr. F. L Warren. This 
shows that the results obtained by previous in¬ 
vestigators, who have reported that testicular ex 
tracts have the same effect on tho female genital 
tract as the female hormone, must be due to some 
other substance present in those extracts. Mr 
Warren suggests that the malo hormone may be the 
immediate precursor of the female hormone and hopes 
to convert one into tho other by biochemical means 
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Race and Constitutional Types. Studios of human 
morphological (constitutional) types have boon made 
in accordance with a variety of methods, depending 
for the mont part on inspection rather than measure¬ 
ment, with the object of determining the character 
and frequency of such types within a given popula¬ 
tion, It has been suggested, further, that the 
morphological type correlates with functional and 
psych 10 typo to make a ‘bio-typo’, and also with 
race Thus in a study of the population of Germany, 
it has been found that, ol Kretschmer's throe types, 
tlio loptosome corresponds to the Nordic, the athletic 
to the Dinarie and the pytino to the Mcditei rancan 
and the Alpine An additional character would, 
therefore, appear to be afforded for ra< tal classifica¬ 
tion This method of analysis, however, hitherto 
has boon applied only to Europeans With the view 
of determining its value to the anthropologist, it has 
now boon applied to natives of indo China and 
Madagascar by Dr G Machado da Sousa (L'Anthro¬ 
pologic, 44, No 6-6) It would appear that the 
classification based upon European material does not 
hold good when applied to other raies, the combma 
tion of characters of which tho tyjHw aie composed 
being different, while of the methods employ**! two 
only, thoso of Viola and of Manourvner, wore found 
suitable It appears, however, that among tho 
natives of Indo (Dana there is no correspondence m 
tho types obtained by the two methods As regards 
characters, among the Indo-Chinese, cranial form 
and morphological typo do not correspond , but, on 
the othor hund, there is a certain relation botw<>en 
the typo and the form of the face. Geneiallj, there 
would appear to he no correlation between racial 
typo and constitutional type, though it is possiblo 
in the two races under consideration to recognise 
two extreme types of individual morphology 

Problem of Immunity in Cancer. Dr M J A des 
Lignaris has recently described researches carried out 
to investigate whether the serum of animals treated 
by injections of cancerous tissues acquire specific anti 
bodies to malignant cells (Pub South African Inst 
Med Pea , No. 34 “Studies on Cell Growth (2) The 
Growth in mtro of Normal Mouse Cells and of Mouse 
Cancer Cells (Carcinoma, Sarcoma) in Noutral and 
Immuno Media (Serum plasma)”) Dr des Ligneris 
inoculated two sheep eight times each, at intervals 
of 8-10 days, with crushod mouse carcinoma 
(63 of the Imperial Cancer Research Fund), and 
two similar sheep at the same times with crushed 
normal organs of healthy mice Fragments of 
normal mouse organs (spleen, lungs, liver and 
kidney), of mouse carcinoma 63, and of mouse 
sarcoma 37 were grown in tissue cultures, employing 
sora and plasma obtained from normal ruts, fowls, 
rabbits and sheep Upon these cultures was tested 
tho action of sora and plasma from the inoculated 
sheep. Of the results of these experiments Dr 
des Lignens says that they “clearly show that, in 
tho serum of sheep treated with repeated injections 
of mouse carcinoma tissue, the developing antibodies 
have, for all practical purposes, none other than 
anti-species characters, it was not possible to 
detect in these sheep sera any kind of antibody 
capable of showing any specifically ‘anti-malignant’ 

characteristics” 


Early Development of the Ferret W .T Hamilton 
describes (Trans Roy. Soc. Edin , 58, 261 278; 1934) 
tho early development of the ferret, based on the 
examination of living and of fixed material The egg 
is richly supplied with fat in tho form of globules. 
At ono polo of the egg is a cytoplasmic crescent, 
covering about one half of tho egg, and here the fat 
globules are less densoly present In life, the zona 
pollucida apjiears as a homogeneous membrane, 
surrounding the penvitellino space in which the egg 
can rotate. Tho first cloavoge produces two cells 
similar in appearance but not equal in sizo, and their 
next division is not synchronous, hence a three-cell 
stage is produced In the four coll stage tho cells are 
usually arranged in the form of a cross, and one of 
tho colls was found to be smaller than the other 
three. At tho sixteen coll stage one cell is centrally 
placed ; it has the same morphological characters as 
the other cells and the fat is equally distributed 
among the cells A little later a cavity - the bias to* ml 
—arises as an intercellular space or by the fusion of 
intercellular spaces. The blastocyst increases very 
rapidly in size, tho trophoblast becomes attenuated 
and tho inner cell mass (producod by tho division of 
tho central <oll of the sixteen-cell stage) becomes 
lenticular and lator forms the embryonic disc The 
central cell mass is attached at one point to tho 
trophoblast and the disappearance of the covering 
trophoblast takes place relatively early in the ferret 
Kndodorm cells arise from the convex surface of the 
disc as a continuous layer , they are at first flattened 
but later, under the anterior part of the embryonio 
disc, thoy become columnar, forming the prochordal 
plate Fat is found in the embryonic ectoderm and 
in tho trophoblast, but not in tho ondodorm cells 
The paper is illustrated by eighty photomicrographs. 

Insects and Spiders from East Greenland. In the 
Annals and Magazine of Natural History of December, 
Mr David Lack contributes a Bhort account of some 
insects obtained by the Cambridge expedition to 
Scoresby Sound in lat. 70° N Most of the collection 
was made around Hurry Inlet, a subsidiary fjord 
running north from Scorceby Sound, on August 1-16 
The list given by Mr Lack includes all tho orders of 
insects collected, excepting the Diptera which ar& 
not yet identified, and various speoialists are re¬ 
sponsible for the names given. Of the eight species 
of Collembola recorded, four are new to Greenland 
one species of Lopidoptera is new to science and one 
othor species, together with a single species of 
Aphidtdi», have not been previously recorded from 
Greenland. Two other species of Lopidoptera, it 
may be added, are new to east Greenland, but were 
previously known from west Greenland All the other 
species listed were already known from east Green¬ 
land, Tho present collection emphasises the poorness 
of the insect fauna of east as compared with west 
Greenland The Iohnoumomds collected by tho 
expedition form the subject of a separate paper by 
Mr. M A Roman, of Stockholm, m the same issue 
of the journal They are represented by eleven 
species, of which one, and the female of another 
species, are new to science. A third paper by Mr. A. 
Randell Jackson deals with the spiders, of which 
there are thirteen species. Among these latter, five 
appear to have been previously unreoorded from 
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Greenland, including ono now species The general 
conclusion is that, so far as is at present known, the 
spider fauna of Greenland is mainly Amoncan, which 
may be contrasted with that of Iceland, which is 
mainly European. 

Fossil Starfishes. The Proceeding* of the Royal 
Society of Victoria, 46 (Now Series), Part 2, May 
1934, contains two interesting papers on lossil star 
fishes “A Lower Cretaceous Brittle-star from 
Quoonsland” by Erodorick Chapman, and “Tho 
Palseozoio Starfish of Victoria” by Robert B Withers 
and R A Koblo The brittle-star is a now spieies of 
Ophiacantha, O ( Ophioglyphoida) foster i, found on the 
fractured faces of a bore-core obtained at Cleevo, 
near Longreaoh, Queensland Tho Astoroidea are 
dealt with m the second paper There are now fifteen 
recognisable spocies known from Victoria, of which 
ton are new They are all from tho Silurian, and are 
distributed over eight gonora ; Hudaonaster, Caracta- 
caater, rromopalmaater and Petr aster are restricted to 
tho Ordovician in England and America , U raate.reUa, 
Salteraatcr and Schuchertia begin m the Ordovician, 
but rango into the Silurian Palaelenna alono of tho 
eight genera does not occur elsewhere lower than the 
Silurian As tho authors state, “this would scorn to 
unlit ate that astcrid distribution started from a 
point m tho Northern Hemisphere” 

Cytological Studies in Pears. In a rocont papor 
(J Pomol and llort Set , 12, No 4, pp 321-326, 
December, 1934), Mr A A Moffett, of fho John 
Innes Horticultural Institution, reports an interesting 
study of the cytology of thirty four varieties of pear 
Chromosome numbers of these varieties have been 
determined Twenty-seven diploids, each with 34 
chromosomes, and seven triploids, with 61 chromo¬ 
somes, huvo boon found Tho triploids uro relatively 
infertile, and, apart from the variety Pittnaston 
Duchess, are not cultivated extensively This is 
partly duo to the unequal reduction of the triploiil 
at the formation of gametes , but the paper under 
review shows that there is a markod difference in tho 
vigour of tho pollen Pollen from a diploid plant 
usually germinates readily, the greater number of 
varieties having a pollen germination of more than 
60 per oent, while potion from a triploid rarely attains 
more than 26 per cent germination 

Temperature and Humidity near the Ground in India 
In a papor on micro-clunatology by L A Ramdas, 
wlnoh appeared in Current Science of May 1934, 
reference is made to some interesting facts concerning 
the diurnal variation of the air temperature and the 
pressure of aqueous vapour in the first few feet 
above the ground In temperate latitudes, as 
is well known, the surfoco turbulence set up by 
solar radiation during the day tends to die out 
completely on olear windless nights, when the air 
bocomos stratified and the lowest temperature is to 
be found on tho ground itself Judging from the re¬ 
sults obtainod at Poona, this is not generally tho 
case within the tropics, even in winter, for the 
accumulated solar heat there is great enough to 
maintain a layer of turbulence all through the night, 
although a very shallow one compared with the layer 
at its maximum development in the afternoon. An 
unexpected result was also obtained in connexion 
with the pressure of aqueous vapour, whioh showed 
a minimum olose to the ground at night m the 
autumn, although in sunny weather evaporation 


from the ground tended to give a maximum near 
the ground, as was to be expected Tho explanation 
was apparent when measurements were made of the 
water content of samples of surface soil exposed under 
natural conditions , it appears that the surfaco soil 
became sufficiently desiccatod by evening in tho 
autumn to bocomo an absorber of water vapour at 
night, and that this was the cause of the night 
minimum close to the ground The two phenomena 
togothor resulted in tho layor of deposition of dew 
beginning at some height between six and twelve 
niches, and m an increase of the amount with height 
above tho ground 

Isotopic Ratio of Oxygen and the Atomic Weight of 
Hydrogen. It has been pointed out that in the para- 
graph appoaruig under tho above heading in Natukk 
of December 22, p 977, tho term “atomic weight of 
hydrogen” was usod throughout instead of “tho mass 
of tho hydrogen isotopo, H 1 ” It may bo montionod 
that the research was undertaken to discover wheie 
the discrepancy botwoon the chemical atomic weight 
of hydrogen (1 00777) and the mass of tho hydrogen 
isotope, H* (1 00766, on tho scale O - 16), lav The 
hydrogen used for the best atomic weight determina¬ 
tions has been obtainod electrolytically, and contains 
a very small proportion of the heavy isotope, 
H J (H 1 H* = 30,000 1) Its atomic weight should 
thoieforo approximate closely to the mass of the 
hydrogen isotope. H* The re-determination of tho 
isotopic ratio of oxygon givos tho vnluo 1 00763 for 
tho mass of the isotope. It 1 , which is noaror the 
chemical value 

Experiments with Positrons. In a paper contributed 
to the Gorman Physical and Mathematical Conference 
at Pynnont in September 1934 (Phys Z , 35, 999 , 
1934), E Rupp describes a number of fundamental 
experiments with positrons An apparatus for the 
artificial production of positrons is described 
Accelerated protons impinge on a layer of lithium 
within a hemispherical cup of aluminium foil. a-Rays 
emitted from tho lithium striko tho aluminium, and 
give rise to positrons Tho positrons obtained had 
velocities varying from 800 to 1,000 kilovolts. The 
value of the ratio of the charge to tho mass was 
determined by applying a magnetic and an electric 
hold in tho usual way, and was found to be identic al, 
within tho limits of experimental error, with that 
for electrons An attempt, was mode to determine 
tho mass of the positron by studying tho diffraction 
of positrons at aluminium and gold foils. Assuming 
that tho positron, like tho electron, ih associated with 
a wavo-motion, it would be expected that the relation¬ 
ship X — h/rnv would hold, X boing the wave length, 
m tho mans, anil v the velocity of tho positron, and 
h Planck’s constant It was found, however, that, 
no definite diffraction occurred, hut there was a 
continuous scattering The absorption of positrons 
by aluminium, copper and gold foils was also in 
vostigaled To a first approximation, the absorption 
is proportional to the atomic weight of the absorbent. 
The production of X-rays by bombardment of anti- 
cathodes by positrons was Btudied The X rays 
obtained from all the substances investigated (gold, 
copper, silver, graphite, rock-salt and galena) were 
monochromatic, the wave-length being independent 
of the velocity of the positrons The X-rays from all 
the substances oxammod had the same absorption 
coefficient, which is thus a characteristic of positrons, 
and not of the substance used as the anticathode 
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Pittsburgh Meeting of the American Association 


r pj l E ninety-fifth mooting of tho American 

1 Association for tho Advancement of Scionco 
was held at Pittsburgh on Dooombor 27-January 2, 
and during the week members of this and associated 
organisations numbering nearly four thousuiul par¬ 
ticipated there in a most successful series of mootings 
Joined with tho city as hosts woio tho Carnogie 
Institute of Technology, tho University of Pittsburgh, 
the Pennsylvania College for Womm, Duquesno 
University and tho Mellon Institute Dr Thomas 8 
Baker, president of the Carnegie InHtituto of Tech¬ 
nology , was chairman of tho local committee 
and l)r Davenport Hookor, of the Umvorsity of 
Pittsburgh, vice-chairman AnangomentB for 
sessions woro ailmirahly provided in tho group 
of academic and public buildings in the Schenloy 
Park centre 

Two previous meotmgs have boon held in Pitts¬ 
burgh, both of them marked by events of especial 
significance m tho history of tho Association Tho 
first in June 1902 was the lost of the fifty ono summer 
meetings , at it was adopted a new plan for mid¬ 
winter Convocation Week meetings, bringing togotlier 
a largo group of scientific organisations, tho first of 
whioh was held in Washington in the following 
Dooombor This plun, which has been followed ever 
since, has served well to devolop scientific work and 
influence in the country Tho socond Pittsburgh 
mooting was held in December 1917 with a pro¬ 
gramme devoted to national preparedness and 
effective participation in tho War. It exorcised 
an important uifiuonce on tho country at this 
crucial period 

Pittsburgh played a prominent part in early 
colonial history. Its strategic location and the 
immense value of the natural resources of the region 
gave support to the later initial enterprises in manu¬ 
facturing linos, and lod to the development of mining 
and other industrial activities on the immense scale 
that characterises tins region to-day The secret of 
its success has been tho application of scionce to the 
utilisation of natural resources. In consequence, it 
offers attractions to scientific organisations which 
were well utilised in planning and currying out the 
programme of the meeting 

In all, forty-two affiliated societies met in con¬ 
junction with the fiftoon sections of tho Association. 
The programmes were replete with papers of striking 
value, and attendance was larger than for several 
yoars past. A few of tho outstanding features may 
be mentioned briefly 

The evoning general sessions wore held in the 
Carnogie Music Hall On December 27, President 
Thorndike presided and responded to tho addresses 
of welcome from the city and the universities The 
address was given by Dr. William A White of the 
U.S Public Health Sorvico on “Man, tho Groat 
Integrator” , it was illustrated by examples from the 
field of psyohiatry showing the reciprocal relation of 
the world within and the world without, it demon¬ 
strated how psychiatry, like general science, has 
discarded many of the older traditional ways of 
thinking and as a result lias discovered a new world 
of thought and knowledge of great significance 
to the understanding of man and to culture in 
general. 

On Deoember 28, Prof. E A. Hooton of Harvard 


dohvored tho Sigma Xi address on "Homo sapiens, 
Wlionoo and Whither" On December 29, Dr. 
Charles F Kettering, director of General Motors 
Itosearcli, spoke on “Some Future Problems of 
Scionco and Engineering” On Docomber 31 came 
the address of the retiring president of the Associa¬ 
tion, Dr. Henry Norris Russell of Princeton, on “The 
Atmospheres of the Planets” [see p. 2L9] The 
Josiali Willard Gibbs lecturo was given by Prof. Albert 
Einstein [see Natubb, Jan. 19, p. Ill] 

Among special afternoon lectures was one to mark 
the quarter centennial of the discovery of tho north 
polo It was givon on December 27 by Prof Wm H. 
Hobbs of Michigan on “The Career of Admiral 
Peary, tho Disroverer of tho Noith Pole” Prof. H H 
Newman of Chicago dohvored an illustrated address 
on December 28 on “Twins Rearm! Apart and the 
Nature Nurture Problom” On Docembor 28 also, 
W R Ghaplme of the U ,S Forost Service lectured 
on “Forestry fosters Now Approaches to Watershed 
Conservation”, describing with sound lilms researches 
of the U S Forest Servioo dealing with stream- 
flow and erosion problems on forest and range lands 
On Docomber 29, Prof M H Liddell of Purdue spoke 
on “The Acoustics of the Auditory Spectrum”, and 
was assisted by Prof C T Knipp of Illinois, who 
demonstrated the Knipp singing tubes. On Dooombor 
30, Dr Phillips Thomas of the Research Department 
of Westinghouse, under the title “Rambluigs in 
Rosoareh”, gavo a remarkable demonstration of 
recent discoveries not previously presented publicly, 

Tho American Society of Naturalists in its annual 
symposium dealt with “Cytogonetio Evolutionary 
Processes and Their Bearing on Evolution Theory”. 
Prof A F Shull of Michigan took as the subjoct of 
tho presidential addross “Woismann and Haeckel: 
One Hundred Yours". 

The Committee on the Place of Science in Educa¬ 
tion presented programmes of invited papers at two 
sessions, and had a largely attended luncheon, after 
which Dr E L Thorndike, president of tho Associa¬ 
tion, spoke on “Psychology of Attitudes" 

Many symposia and joint sessions were arranged 
by various sections and affiliated societies In one, 
the Ecological Society of America with the Society 
of American Foresters included an invitation paper 
by Dr R. Moclagan Gorrie on “The Work of the 
Forest Research Institute, Dohra Dun, India”, 
illustrated by fine raovuig pictures, A symposium 
on science and the Press was largely attended [Bee 
p. 239] 

The production of active immunity against 
poliomyelitis was reported in papers by Dr. Maurice 
Brodie of New York City and by John A Kolraer 
of Temple University, and a series of invited papers 
on sulphur-oontaming compounds in their relation 
to oanoer, arthritis, muscular dystrophy and cystrn- 
uria were presented in two especially important 
symposia in the Section of Medioal Sciences. 

The twelfth annual American Association prize 
of one thousand dollars was unanimously awarded 
by the committee to Dr. Vern 0. Knudson of the 
University of California at Los Angeles, for his paper 
entitled “The Absorption of Sound in Gases". Dr. 
Knudson has cleverly adapted methods employed 
m acoustics to the important domain of moleoular 
interactions Above a frequency of 4,000 oyolea per 
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second the attenuation due to the absorption of 
sound in oxygen is so rapid that it decreases to a 
millionth of its initial intensity in travelling a distance 
of 60 m In an atmosphere of oxygon the consonants 
of high frequency in speech sounds could scarcely 
bo heard across an ordinary street The absorption 
of sound in a room at high frequencies is more 
influenced by the humidity and temperature of the 
air than by the absorbing boundaries of the room 
or the audience The ‘acoustio transparency’ of 
the air at any temperature and humidity can be 
calculated A new technique is furnished for 
investigating not only the nature of molecular 
collisions but also the nature of the molecular forces 
involved 

The only foreign delegates present at the mooting 
■were the representatives of the South African 
Association for the Advancement of Scionco and tho 
Royal Society of South Africa; thoy wore Prof 
H B Eantham and Mrs Eantham (Dr. AimiuPortei), 
of McGill University, Montreal 

Tho new Committee on Organisation rocommendod 
that the Council promote the establishment of local 
branches, as long smeo provided for m the constitu¬ 
tion It was voted to encourage the formation of 
such branches under tho direction of the general 
secretary On application of a group of seventy- 
five persons such u branch was established at 
Lancaster, Pa, and steps taken to assist in the 
organisation of other places. 

By the courtesy of tho Mollon Institute, tho annual 
scionce exhibition occupied an ontiro floor of the 
splendid new building of tho Institute The exhibits 
of the National Bureau of Standards on deuterium 
and its compounds from twonty-hvo co-operatuig 
laboratories, the Bartol Research Foundation exhibit 
of oosmio ray apparatus, and tho Columbia University 
demonstration of the production of artificial radio¬ 
active substancos stood out among a long sorios of 
unusual research exhibits for their truly remarkable 
character 

The addresses of the retiring vice presidents, given 
at various times, included the following . Mathe¬ 
matics, Prof Charles N Moore of the University of 
Cincinnati, on “Mathematics and Scionco” ; Physics, 
Dr. Clinton J Davisson of the Bell Telephone 
Laboratories, New York City, on “Electron Optics" ; 
Chemistry, Prof. Arthur B Lamb of Harvard 
University, on “Crystallogenetio Adsorbents” } 
Astronomy, Dr Vesto M Shpher of Lowell Observa¬ 
tory, Flagstaff, Ariz , on “Tho Atmosphere of the 
Planets as Inferred from Their Spectra” ; Geology 
and Geography, Dr. Rollin T. Chamberlin of the 
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University of Chicago, on “Certain Aspects of Goologio 
Classifications and Correlations , Zoology, Dr. George 
L. Streeter of tho Carnegie Institution, Baltimore, 
Md , on “The Education of an Anatomist” ; botany. 
Dr Karl M Wiogand of Cornell University, on “A 
Taxonomist’s Experience with Hybrids in tho Wild” , 
Anthropology, Dr. T. Wingate Todd of Western 
Rosurvo University, on “Anthropology and Uiovvth” , 
Psychology, Dr Waltor R Milos of Yale University, 
on “Training, Practice and Mental Longevity” , 
Education, Prof Walter E Dearborn of Harvard 
University, on “Tho Mental and Physical Growth 
of Public School Children” , Sotuil and Economic 
Sciences, Prof Wesley C, Mitcholl of Columbia 
University, on “The Social Sciences and National 
Planning”, Engineering, Dr Charles E Kettering 
of the General Motors Corporation, Detroit, Mich., 
on “Some F’uturo Problems of Sciem e and Engineer¬ 
ing” , Medical Sciences, Dr Cyrus C Sturgis of the 
University of Michigan, oil “Review of Some of the 
More Recent Advances in the Study of Blood 
Diseases”, Agriculture, Dr Albert R Mann of 
Cornell University, on “Tho Agricultural Significance 
of State and National Flaiming” 

Tho following officers were among thoso elected 
for the joar 1036 President, Prof Karl T Compton 
of Massac husetts Institute of Technology , General 
Secretary, Prof Otis W Caldwell of Teachors College, 
Columbia University , V ice Presidents of the Sections 
Prof T H Hildebrandt of the University of Michigan 
(Mathematics), Dr John T Tate of tho University 
of Minnesota (Physics), Trof Morob Gomberg of the 
University of Michigan (Chemistry) , Dr II. R. 
Morgan of the U S Naval Observatory (Astronomy); 
Prof Woltor E McCourt of Washington University 
(Geology and Geography) , Dr Oscar Riddle of the 
Station for Experimental Evolution, Cold Spring 
Harbor, N.Y. (Zoological Sciences), Prof E. W. 
Smnott of Columbia University (Botanical Sciences) , 
N C Nelson of tho American Museum of Natural 
History, Now York City (Anthropology) , Joreph 
Peterson of George Peabody Collogo for Teachors, 
Nashville (Psychology), Shelby Harrison of Russell 
Sage Foundation, New York City (Social and 
Economic Sciences), Dr George Sarton of Hai vard 
University Library (Historical and Philological 
Sciences) ; H N Duvis of Stevens Institute of 
Technology, Hoboken, N J (Engineering) . Stanhope 
Bayne-Jones of Yale University Medical School 
(Medical Sciences), H K Hayes of tho University 
of Minnesota (Agrioulture) ; Prof F. B Knight of 
the University of Iowa (Education) 


Saencc and the Newspaper 

O NE of the leading features of the recent meeting 
of the American Association for the Advance¬ 
ment of Science held at Pittsburgh, Pennsylvania, 
was a symposium on the relation between scionco 
and the Press. Although within the past decado 
Press reports of scientific work have become far more 
satisfactory than formerly, and distrustfulness of the 
Press on tho part of scientific men has been greatly 
reduced, certain difficulties stdl exist The object 
of the symposium was to brmg these difficulties 
•rankly into the open, in the hope that recognition 
and subsequent discussion might lead to their 
eventual removal. 


Press in the United States 

The speakers at this symposium were Dr 
Karl T. Compton, president of the Massachusetts 
Institute of Technology, who is presiden* elect of tho 
American Association; Mr David Dietz, scionce 
editor of the Scripps-Howard Newspapers, and 
president of the National Association of Science 
Writers, Cleveland, Ohio j Mr. Robort D Potter, 
Science Servioe, Washington, District of Columbia, 
speaking for tho director, Mr. Watson Davis ; Dr. 
Edward R. Weidlein, director of the Mellon Institute 
for Industrial Research, Pittsburgh, Pennsvlvama ; 
Mr. William L. Laurence, science news editor, the New 
York Times, New York ; Dr. Benjamin C. Gruenberg, 
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American Association for Adult Education, Now 
York j Mr (Jobind Behari Lai, science oditor, 
H caret Newspapers, New York, Mr Thomas 
B. Henry, staff corresjxindont, tlie Washington Star, 
Washington , and Mr Howard W Blakesleo, science 
oditoi, the Associated Press, New York It is 
expoctod that the contributions of thoso writers and 
others will bo published in a forthcoming number 
of Science 

It was gratifying to note the interest taken in 
this symposium by the members of the Association, 
and to observe the co-operative spirit—indeed, the 
oordial relationship—that now exists between the 
scientific men and the representatives of tho Press 
For it is only within the past few years that scieiue 
and the Press have eorno really to understand and 
to appreciate each other 

Tho present system of reporting scionco in tho 
Press of tho United States may bo said to havo had 
its inception in 1021 In that year, tho late Mr 
Edward Willis Scripps established the organisation 
known as ‘Scienoo Service’, which had as its object 
making “the greatest use of the pross in tho way 
of disseminating tho knowledgo which is the result 
of painstaking rosearoli < arnod on by a few hundred, 
or at least a few thousand, well trainod men with 
groat mental capacity” In the same yoar the 
Scripps-Howard newspapers appointed Mr David 
Dietz as sc lonoe editor, and Mr Alva Johnston was 
selected to writo tho articles on soionoe for the New 
York Times 

The Boston meeting of the Association in 1922 
was reported to the Press bv Scienco Sorvice, Mr 
Dietz and Mr Johnston For his work in reporting 
this mooting Mr Johnston was awardod tho Pulitzer 
prize of one thousand dollars for “tho best job ot 
reporting done during tho yeai ” Tho award naturally 
attracted attention to scienco writing, and within 
tho next few years several other newspapers, among 
them tho Washington Shir, tho New York IlcrnUl- 
Tribune and the Detroit News, designated young 
men of outstanding ability os scientific wnters for 
thorn 

In 1927 tho Associated Press, a co operative Press 
association furnishing news to about 1,300 news¬ 
papers, appointed two of its ablest young men as 
science editors, whoso duty it was to writ© science 
exclusively for the inombor newspapers In selecting 
the men for these positions, Mr Kent Cooper, tho 
general manager, adopted the principle that tho best 
results in writing science for the Press are to bo 
obtained by men who are, primarily, trainodjoumalists 
of exceptional ability This principle has proved to 
be Hound, and has boon gonorally followod by the 
Pross in tho United States 

In April 1934 there was organised the National 
Association of Scionco Writers, with the membership 
limited to staff members of newspapers and press 
associations who devote their major efforts to science 
The purpose of this Association is “to foster the 
dissemination of accurate soiontifie knowledgo by 
the press of the Nation, in cooperation with scientific 
organisations and individual scientists” Tho charter 
mombers wore twelve in number, representing the 
Associated Press (2), Science Service (2), the Scripps- 
Howard Nowspajiers, the Philadelphia Inquirer, the 
Washington Star , tho New York Times (2), the Hearst 
Newspapers, the New York Herald-Tribune and the 
Detroit News. One honorary member was elected. 
Mr David Dietz, science editor of tho Scripps- 
Howard Newspapers, who is a fellow of the Royal 


Astronomical Society and has attended and reported 
meetings of the British Association, was elocted 
president. 

Tho growth of interest in science on the part of 
the Press of the United States is well shown by the 
fact that at tho recent Pittsburgh meeting of the 
Association there wore sixteen science writers from 
other cities, ten of them members of the National 
Association of Science Writers At the mooting in 
Boston in the preceding your there were ten from 
other cities At the Boston meeting in 1922 tliore 
had been only four 

Appreciation of the excellent work the science 
wnters connected with the daily Press are doing is 
being shown in many different ways As examples 
it may be mentioned that during the past yoar the 
i ommencement oration at the Massachusetts Institute 
of Technology, at Cambridge, Massachusetts, was 
delivered by Mr Howard W. Blakesleo, scienco 
oditor of the Associated Press, and the commence¬ 
ment oration at the Carnegie Institute of Technology, 
at Pittsburgh. Pennsylvania, was given by Mr 
Waldomar Kaompffort, science oditor of tho New 
York Times Also, Mr. Thomas R Henry, science 
writer for the Washington Star, was elocted a member 
of the Washington Academy of Sciences as an 
appreciation of his work, and shortly thereafter 
addressed tho Academy on tho relation between 
science and the newspapers 

In the United States, the newspapers havo now 
become an important element in the scientific com¬ 
plex of tho country They are by far tho most 
unjiortant intermediary between those who are 
engaged in sciontiho work and tho public at largo. 
As such, thoy are tho most important fat tor, so far 
as scienco is concerned, in what is commonly called 
adult education It is a pleasure to be ablo to state 
that thoy appreciate thoir responsibilities and aro 
doing everything in their power, at no small oxpense 
to themselves, for the common good 


University and Educational Intelligence 

Birmingham —The Huxley Lecture is to be 
dohvered on March 14 at 5 30 p m m the medical 
theatre by Sir Thomas Lewis, who has chosen for 
his subject “Clinical Science within the University”. 

Cambridge —Prof Othenio Abel, recently ap¬ 
pointed professor of geology and palaeontology m the 
Univorsity of GOttmgen, will give three lectures on 
paleobiology and evolution in the Department of 
Zoology at 5 pm on February 11, 13 and 15. 

The Faculty Board of Archeology and Anthro¬ 
pology has appointed T T Paterson, of Trinity 
College, and J R B Stewart, of Trinity Hall, to 
Anthony Wilkin studentships. 

London —The County Borough Council of Croydon 
is making a grant of £10,000, payable over ten years, 
towards tho erection of new buildings in Bloomsbury, 
and the Westminster Bank has granted £500 for the 
same purpose 

Oxford.—T he scientific work of early members 
of Oriel College was the subject of a public lecture 
by Dr. Gunther on February 2. The benefactions 
to the library and list of graduates show that medical 
studies flourished there at the end of the sixteenth 
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century, when Thomas Coghan wrote his “Havon 
of Health”, for tho welfare of students living in 
Oxford. Special mention was made of tho work of 
Hanot the mathematician, of Merrott and Dyor 
among botanists, and fmally of Gilbert White 
and of those Tractanans who attended scientific 
lectures 

At a meeting of Congregation to he held on February 
12, details of tho establishment of a museum of tho 
history of science will be presented It is suggested 
that the museum shall consist of the collection of 
scientific instruments and books presented to the 
University by the late Mr Lewis Evans in 1924, 
any additions made to tho collection since 1924, 
and any further additions of objects and hooks 
illustrating the history of scionce, with special 
reference to scientific work in Oxford, os may be 
accepted or acquired by tho University after tho 
passing of the statute A committee, consistuig of 
tlie Vice-Chancellor, tho proctors, and six others, 
would be appointed Tho duties of the committee 
would be to appomt a curator of the museum, to 
accept or otherwise acquire, outright or on loan, 
objects and books illustrating the history of science, 
and to formulate rules for tho governing of the 
museum. 


Science News a Century Ago 
The Royal Geographical Society 
At a mootuig of the Royal Geographical Society 
held on February 9, 1835, an extraot was read from 
the private journal kept by Mr. Oldfield, late surgeon 
with Mr. Lander, detailing the oiroumstances which 
attendod the attempt made by the expedition to 
ascend the Tshadda (Benue), the great oastern con¬ 
fluent of the Quorra (Niger). From these it appeared 
that the chief difficulty arose from the alarm, and 
consequent hostility, of the nativos, which made it 
impossible to obtain supplies of provisions. Other¬ 
wise the stream, though rapid, running at tho rate 
of 2J knots, was easily ascended by tho steamer, 
and though navigation of the river was uncertain, 
the bed of the river being thiokly sat with small 
islands and shoals, it was not difficult, and appeared 
even dearer where the expedition stopped than lower 
down The utmost extent roached was 110 miles 

Chesney’s Expediuon to the Euphrates 
A century ago both the British and Indian Govern¬ 
ments were taking steps to further tho project of 
shortening the passage to India by means of steam 
navigation. In connexion with this. Col. Francis 
Rawdon Chesney (1789-1872) was entrusted with 
the task of exploring tho route via the Euphrates. 
For this expedition, Laird’s of Birkenhead con¬ 
structed two small iron steamers, the Euphrates, 
105 ft. long, 50 h.p., and the Tigris, 88 ft. long, 
20 h.p., which were to be conveyed to Syna and 
transported in sections across the desert to the 
banks of the Euphrates. When ready, the steamers 
were stowed aboard the sailing vessel George Canning, 
whioh left Liverpool on February 11, 1835, with 
some of the members of the expedition Writing of 
this event, the Athenaeum said that it was intended 
that tlie George Canning should oall at Cork, from 
which place she was to be escorted to the River 
Orontes by H.M. Steam Vessel Alban. Some work¬ 
men from Laird's accompanied the expedition, whioh 


included also some aitillerymon who had boon ui- 
stnictod in iron working 

While the mam object of the expedition was to 
survey tlio Euphrates as far as the Persian Gulf, 
attention was not to bo entirely confined to steam 
communication, for it would provide opportunity, 
said the Athenaeum, “to make the necessary exam¬ 
inations of that celebrated part of tho world, where 
the first human formations may be looked lor with 
confidence” The expedition met with many diffi¬ 
culties and it was not until March 10, 1830, that the 
steamers began the descent of the river On the 
passage down, the Tigris, with all hor journals anil 
surveys, was lost, and Chesney was nearly drowned 
Ho, however, continued the voyage in tho Euphrates 
and on June 19, 1830, reached tho Indian Ocean 
His account of tho expedition was published in 
1850 

Matthias Baldwin’s Locomotives 
No one in America contributed more to the im¬ 
provement of tho locomotive than Matthias Baldwm 
(1795-1808), who m 1835 transferred his works from 
Minor Street, Philadelphia, to Broad Street The 
Franklin Institute wus much interested m his work 
and on February 12, 1835, the committee on science 
and the arts of the Institute submitted a report on 
tho locomotives ho was then building, in which it 
found “numerous improvements affecting nearly 
every part of the machine”. The report mode special 
mention of Ins lmjirovements in the valves, the feed 
pumpH, the reversing gear and the axles and wheels 
Mr. Baldwin, it was stated, “has completed several 
engines, one of thorn may be soon m operation on 
tho Philadelphia and Trenton Rail-road, anil four 
on tho state road to Columbia ; all of which, a« 
well as one in use at Charleston, South Carolina, 
have given entiro satisfaction by their performamo 
The Committee are informed that some of these 
improvements have boon secured to their inventor 
by patents , and that he richly deserves to reap tho 
benefit of them, will be admitted by any one who is 
aware of tlie extensive use and increasing demand 
for these costly structures ” 

Lyell and the Geological Society 

At the anniversary meeting of tho Geological 
Society held early in February 1835, the Wollaston 
Medal was awarded to Gideon Mantell (1790-1852), 
the Lewes surgeon who bad made a close study of the 
chalk formations m Sussex. The mooting was followed 
by a dinner, of which Lyoll, the president of the 
Society, wrote to Mantell: “The dinner went off 
famously, more than a hundred present. After the 
toasts had been given of the King, Royal Family, 
Geologioal Society, late president and president, I 
gave you I send you a copy of my speech almost 
word for word as delivered. . . I assure you I had 
the feeling of the meeting with me, and in some 
respects it produced a better effect than if you had 
been thero It was by far the longest toast given, 
but I am sure they wore not tired. Lord Lansdowne, 
who was on my left hand, asked all about you. I 
got him to give Oxford and Buokland. Fitton gave 
Cambridge, followed by Sedgwick; Sedgwick the 
Royal Society, answered by Lubbock , Buokland 
the Linnean; I the Astronomical, answered by 
Baily ; Greenough the Geographical, answered by 
Murchison. We then drank Burnee who mado a 
good speech ” 
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Societies and Academies 

London 

Royal Society, January 31 R T Hill and A S 
Pahxes • HypophyBeetomy of birds (6) Plumage 
changes in liypophyHoctonused fowls Hypopliy- 
soctomy of the Brown Leghorn cock results m the 
loss of most or all of the black pigment from the 
feathers of the uiuler-nock, bteast and logs Tho 
later growing foathers, particularly, aro usually 
devoid of black and may be extensively fringed Tho 
new plumage over tho cost of the body is characterised 
by loss of black pigment and increase of frmguig 
due to lurk of baibules These changes aro so sumlur 
to those whioh follow thyroidectomy that they may 
reasonably bo supposed to bo due to thyroid de¬ 
ficiency, which is well known to follow liypophy- 
soctomy in mammals (0) Effect of replacement 
therapy on the gonads, accessory organs and secondary 
sexual characters of hypophysectomisod fowls Fowls 
injected with ox anterior lobe oxtract for 4-6 days 
after hypophyaectomy all showed a temporary in¬ 
crease in the hizo of tho comb and, in tho male, the 
atrophy of tho testes was slightly retarded Pro¬ 
longed mjoction after operation, however, failed to 
avert (a) tho comb slinnkngo, (f>) tlio tostos atrophy, 
or (c) the plumage changes, which follow hypophy- 
soctomy Attempts to restore tho atrophied gonads 
and oumbs of hypophysectomised birds by injections 
of anterior lobe and urine of prognancy extracts 
woro comparatively unsuccessful II Muir Evans . 
The brain of Oadue with special reference to the 
modulla oblongata and its variations according to 
tho feeding habits of different Gadidse (1 and 2) 
Tho divergence of opmion of tho significance of the 
various lobes in Uadue has necessitated a detailod 
microscopic examination of serial soctions of the 
medulla of tho whiting , tho result of which is to 
confirm the views of Goronowitsch and others, and 
to dispute the conclusions of C J Herrick Tho 
facial lobes described by the former writers are hold 
to bo true facial lobes, comparable to tho single 
facial lobe of the roaoh, as a type of oyprmoid brain, 
which is the result of tho fusion of two facial elements 
Different species of gadoids con be classified accorduig 
to their diet, and both diet and dentition are reflected 
in the pattern of the medulla oblongata. At one 
extreme is the haddock, feeding on Crustacea and 
mollusca, with a large facial lobe and a small somatic 
sensory lobe, and at the other end species like the 
ling and tho pollack, fooduig almost entirely on fish, 
with a small facial lobe and a very large somatic 
sensory lobe In between there is a gradual transition 
both in types of medulla and in food in g habits, as 
wo pass from the haddock to the coil, whiting, ling, 
pollack and hake H W Florey and H E. Harding: 
A humoral control of the secretion of Brunner’s 
glands. The secretion of Brunner’s glands of the cat 
occurs independently of extrinsic innervation. The 
glands are activated after the taking of food by a 
blood-borne stimulus—a hormone or scoretagogue. 

Paris 

Academy of Sciences, December 20 (C /?., 199, 1537- 
1694) * Louis MAdard The Raman effect of binary 
mixture* of Bulphuric and mtnc acids A line with 
frequency about 1,400 cm,- 1 , very intense even with 
very low concentrations of sulphuric acid (0-005 pier 
cent), is described. This is called the sulphonitnc 
(* Continued front p. 196 ) 


line. Letort • The kinetics and energy of activation 
of the thermal decomposition of the vapour of 
acetaldehyde Raymond Charonnat • Researches 
on the reaction of J H do Boer. Study of the alizann- 
zirconyl complex and its reaction with fluorides m 
acid solutions Georoes DenigAs : The micro- 
ostimation of caffeino by colorimetry. A modifica¬ 
tion of AVeidel’s reaction giving quantitative results 
M Tiffeneau and Mllk B Tchoubar The vmylio 
and hydrobenzoin ic dehydration of tho a-cyclane- 
glycols Tho extonsion of the hydrobonzoinio trans¬ 
position to tho cyclone senes. M i.i.k S CaillArb • 
Study of the dehydration of tho fibrous parasepiolito 
of Madagascar Jacques dk Lappa rent Boohmite 
and diasporo in the Ayrshire fireclays. Maurice 
Dreyfu8S : Methods for tho separation of the clay 
fraction of tho sedimentary rocks The colloidal 
suspension of the clay is stabilised by tho addition 
of soap, gum arabic, or preferably gelatine, and the 
stabilising substance removed by appropriate treat¬ 
ment Paul Lemoine, RemA Humery and Robert 
Soyer • The discovery of the Weald under the Pans 
region Edmond Dartevelle and Daniel Schnee- 
GAN8 The fossihferous deposit of Futa (French 
Equatorial Africa) and the Quaternary of the coast 
zone of the Congo This depiosit must be attributed 
to the Pleistocene One of the species, Pachymelama 
aurUa, characterises tho Quaternary deposits of 
Senegal, Guinea and the Ivory Coast Robert 
Laffitte Tho Eocene m the eastern Aur6s LAon 
Moret and Daniel Sohneegans - The problem of 
tho hraestono Flysch of the mountain of Autapie 
near Colmars (Basso-Alpes). Marcel Thoral : Tho 
ago of tho Archwocyathus limestones of the Montagne 
Noire (II4rault, Tam and Aveyron) Adolphe 
Lepape • The origin of the helium of natural gases. 
Tho localisation of the richest natural gas deposits 
in the old lake deposits Analyses of gases from 
various sources are calculated to show the proportion 
of helium in the ‘nitrogen’, and this figuro serves as 
the most useful basis for discussion of the analyses 
Camille DauzAre and Joseph Bouget : The cause 
of the variations of tho [electrical] conductivity of 
tho air in grottos Tho variations depend on the 
direction and velocity of the air currents in the cave. 
R Faillettaz : A new method of recording atmo- 
sphoncs for the prediction of storms. FrAdAric 
Roman and Marcel Solignao : The discovery of a 
layer of Pontian mammals at Douaria (northern 
Tunis). Henri Humbert and Pierre Choux / 
Alluaudtopsta fiherenenne, a new Didereacem of 
Madagascar Emile Michel-Durand : Metabolism 
of the phosphorus in the leaves of the mistletoe 
William Schopfer The synthesis of a growth 
factor by a micro-organism Raymond Hamet : The 
production of an isomer of corynanthine by the 
methyl esterification of its product of alkaline 
saponification. Auguste Chevalier : The micro- 
bioclimates of the Cape Verde Islands and the 
adaptations of the vegetation. Paul Becqubrkl ' 
The longevity of macrobiotic seeds Raymond 
Hovasse : The existence of a parabasal apparatus 
in the flagellated oells of swimming larvae of the 
sea-urchin Paracentrotue lividus. R. Morioard 
Tho existence of relations between the gametotrope 
mitosine, the modifications of the radial vacuome 
and the start of the preceesive reduction mitosis of 
ovulation and of the formation of the yellow bodj 
in the rabbit. Jean Roy : Experiments of crossing 
and artificial fertilisation realised m Bryooamptu* 
pygmmu. Jaoques Benoit : Sexual activation 
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produced by artificial lighting in the duck during the 
resting period of the sex organs Etienne Wow 
The experimental production and determinism of an 
unknown monstrosity, the anterior symely Albert 
Goris and Henri Canal . The essence and heteroBido 
of Primula acaults. Mmf. Andr£e Roche and Jlan 
Roche • The osmotic pressure and molecular weight 
of the lucmorythrme of the siponclo Philippe 
Lasseur and Marc Benoit Observations on the 
Gram stain. J R^onier and Mlle S Lamhin 
Study of u caso of microbial antagonism (II ('oh 
Staphylococcus aureus) Vito Volterra . Matin' 
mutical discussion of the preceding note Hector 
Diacono ■ The reversibility of certain motallu 
protein precipitates by the action of sodium thio¬ 
sulphate The sorologuiil bohaviour of the complex 
arising from haemolytic sera and syphilitic sera L 
Delheum and H Fischoold • d’Arsonval currents 
diminish neuromuscular excitability Y Manou£l- 
ian . Syphilitic umbilical hremorrhage and lie- 
ponomos 

Geneva 

Society of Physics and Natural History, December 6 
Jean and L Deshcssks Some special insects 
injurious to crops in French Switzerland M Gysin • 
The metamorphio tillitos of Kundolungu and of 
Haute-Luhra (Belgian Congo) In the region of 
Haute-Luhra, the conglomerate of the base of tho 
ICunrlolungu (tillite), mstoad of being purely dotntic, 
shows an abnormal strongly crystalline facios It 
contains largo crystals of glaucophane-hornblondos, 
of garnet and of dipyre, as well as numerous thin 
plates of biotito Tho pobbles of the conglomerate 
are laminated and entirely rocrystallised Tho author 
attributes this metamorphism of the tillitos to tho 
perunagtnatic actions of the neighbouring diabases, 
conjugated with the metamorphiam of dislocation of 
tho Luhlian orogenesis. 

December 20. M Gysin Origin of the clilontic 
rocks of the Haute-Lufira (Belgian Congo) In the 
Hauto-Lufira (Belgian Congo) basin, the sediments 
of the Kundelungu form a series of parallel folds, 
oriented W N W -E 8 E. These folds are mark.nl 
out by dislocation zones containing tectonio breccia, 
crushed rocks impregnated with quartz and ohgist, 
cliloritic rocks and diabases. The author describes 
the muieralogical constitution of the chloritic rocks, 
which are principally formed of a pale green chlorite, 
colourless in thm section, presenting the characters 
of louchtenbergite. The formation of the chlorite 
appears to be due to the action of mineralised solution 
on tho crushed dolomites, more or loss metamorphosed 
by the diabases. E. Joukowsky and J Buttle , 
Observations on the salts dissolved m tho surface 
waters and the phreatic waters of the Canton of 
Geneva. The authors give some indications on the 
relations existing between the water of the Arvo and 
the underlying phreatie sheet. They quote some 
figures for dissolved salts which appear to prove that 
the river does not dissolve material picked up from 
the bed and carried along, at least for a distance 
of 25 km. Wbiolb and Saint • The structure of 
ammonium bromide at a low temperature. The 
study of ammonium bromide by means of the X-rays 
(powder method, with high dispersion) has shown that 
below — 39° C. this salt is no longer cubic; it becomes 
tetragonal. Weioxjs and Luthi • The dispersion of 
butyl alcohol for 9 cm. waves. P. Balavoine : The 
P I e J? nt h yR lenio state of the waters of rural springs 
of Genevan territory. 


Leningrad 

Academy of Sciences (C R , 4, Nos. 1-2) S Bern¬ 
stein : Trigonometric interpolation by tho method 
of least squares P. Novikov • A generalisation of 
the second principle of separability S Leitmann 
and S Uchodin • The combined dispersion and the 
association of molecules I Ouvosttkov Fluores¬ 
cence of solutions of platinum cyanides G Rumkr 
Contribution to tho wave thoory of tho neutron 
S Artsyuvsuev and U Pakfiavovich Ponotra- 
tion of copper into rock salt by electrolysis Tho 
rate of diffusion of copper ions into rock salt at 
different temperatures follows tho exponential law. 
A Levashov Problem of relativisation of the 
classical mechanics (1) G Gimmelmann and M 
Neumann Spark ignition of a mixture of methane 
and oxygon A Kudkevatov . Analysis of calcium 
fluondo M Kabachnik and M Katznelson 
Anudation in the alkaloid series by means of Rodmm 
and potassium amides (2) The a- and a'-ammoana- 
hasmes F Bbrezovskaja, M Kooon and E 
Moskalknsxaja Combined action of ultra-violet 
radiation and of platinum on the transformation of 
fumarie and the maleic acids and of their salts 
P Lazarev, A Gambukoeva, S Abrikosov and 
B Shaposiiniko v Influence of the illumination of 

human skin on the adaptation of tho eye during 
peripheric vision The limit of tho visual reception 
decreases after tho insolation of the skin This 
suggests that the ultra-violet rajs produce certain 
substances in tho skin which arc absorbed into the 
blood and affect certain brain contres P Lazarev . 
Laws of action of light on the eye and on the skin 
Tho sensitivonoss of the skin and of the ej-c to light 
is subject to analogous variations according to 
seasons, philological Btate of tho organism, etc. 
V Alpatov and O. Nasttukova Influence of ultra¬ 
violet radiation on tho division rate of Paramecium 
caudaturn m relation to temperature dunng and after 
radiation. A Bajev Formation of ammonia and 
respiration in tho eiythrocjtes of lards. H J. 
Muller and A Prokoftbva • Continuity and dis¬ 
continuity of tho hereditary nin tonal G Lewitsky 
and M. Sizova • Regularities in chromosome trans¬ 
formations induced by X-rays R Dozorckva . 
Artificial mutations in Pteromaluspuparum induced by 
radium irradiation The irradiation by 3- and y-rays 
intensified the mutation process, but many of the 
mutations are lethal A Guhl . Mutations produced 
by X-rays m the parasitic wasp, Pteromalus puparum 
Results were similar to those described m tho preceding 
paper A. Phokofjeva . Morphological structure of 
chromosomes of Drosophila melanogaster M Bflqov- 
skij • Effect of hybridisation on mutability of the 
white gene in Drosophila stmulans. It appears that 
hybridisation cannot increase tho spontaneous muta¬ 
tion rate to a significant degree, and therefore it 
cannot be considered an lmjiortant factor m evolution. 

Melbourne 

Royal Society of Victoria, Docomber 13 Leo W 
Stach : The genera of Catenicellid®. The status of 
generic names applied to the Catenicellidw is dis¬ 
cussed, and a systematic synopsis is appended which 
includes descriptions of the new sub-families Catem- 
cellin®, Cornu ticel linos and Ditaxijoonnen The 
following new genera are also described • Cannato 
cello, Comuticellina, Ditaxxponna. The new name, 
Cannatocdla harmsri, is proposed to replace Catemcella 
cannata. Busk, 1882 (non d’Orb, 1851). 
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Washington, D.C. 

National Academy of Sciences (Proc., 20, 586-609, 
Nov 15, 1934) T. E. Sterne . Tho accuracy of 
least squares solutions (sec Nature, Sopt 15, 1934, 
p 421) Garrett Hirkhoff Ideals in algebraic 
rings. Nathan Kaplan K, in H, of [1,2]« P A 
Smith The fundamental group of a group manifold 
H S Vandivkr On tho foundations of u con 
structive thoory of discrete commutative algebra 
H 1! Curry Functionality m combinatory logic 
George H Siiortley • The calculation of relative 
multiplot strengths in a transition array. S. S 
Stevens and E B Newman The localisation of 
pure tones Tones were generated by a loud speaker, 
which was mounted on a 12-ft. horizontally rotating 
arm able to move round an observer on a platform 
9 ft above the roof of a building, thus avoiding 
refloction by vertical surfaces The observer was 
asked to locate, by ear and without moving, the 
pomtion of the loudspeaker working at different 
frequencies. Aoouraoy of localisation below 1,000 
cycles and above 7,000 cycles is roughly the same , 
between 2,000 and 4,000 cycles it is relatively poor 
and a minimum This suggests a dual mechanism 
for localisation : phase-difference at tho two ears for 
low frequencies, and intonsity-differenco for high 
frequencies G H Parker Acetyl choline and 
ohromatophores When protected from destruction 
in the blood by physostigmmo, acetyl choline 
induces slight oonoontration of melanophore pigment 
in fish (blanching) Heavy doses limit heart action, 
and the resulting loss of circulation induces melano¬ 
phore dispersion (darkening) 


Forthcoming Events 

[Meetings marked with an asterisk are open to the public ] 

Sunday, February 10 

British Museum (Natural History), at 3 and 4 30 — 
H W Farkor “Reptiles of Commerce” * 

Monday, February 11 

British Museum (Natural History), at 11 30 —Miss 
L E Cheosman “Tho Mountains of Papua" * 

Victoria Institute, at 4 30—Rev D E Hart-Davies . 
“Biblical History in the Light of Archieological Dis 
covery since the year 1900" (Gunning Prizo Essay). 

Royal Geographical Society, at 5 —Major R A 
Bagnold “The Movement of the Desert Sand” 

University College, London, at 5 —Dr R H. Tng 
“The Chemical Structure of Drugs in relation to their 
Physiological Action” (succeeding lectures on February 
18, 25, March 4, 11 and 18)* 

Tuesday, February 12 

Pharmaceutical Society of Great Britain, at 8 30 — 
Sir Robert Robertson “The Work of the Government 
Laboratory” 

Thursday, February 14 

London Mathematical Society, at 5—(in the rooms of 
the Royal Astronomical Society, Burlington Houae, 
W 1)—Dr Max Bom “Quantum Electrodynamics”. 

Bedford College fob Women, at 5 15 —Comm. R T 
Gould “Ways of Measuring Tune—Modem Clocks" * 

Chemical Society, at 0 30 —(at the Institution of 
Mechanical Engineers, Storey’s Gate, London, S W.l). 
—Prof R Whytlaw-Gray “The Process of Coagula¬ 
tion in Smoke” (Liversidge Lecture). 


Royal Empire Society (Education Circle), at 8 — 
Discussion on “How Africans Educate Themselves", 
to be opened by the Rev. K W. Smith 

Friday, February 15 

Association of Applied Biologists, at 2 30 —Annual 
General Meeting to be held at the Imperial College of 
Science and Technology, South Kensington, London, 
SW7* 

Geological Society of London, at 3 —Annual General 
Meeting 

J F N Green "The Moines” (Anniversary Address) 


Official Publications Received 


(N S ), No 15 The Cellulose of Marino Alin By Dr Thomas Dillon 
and Tadhtf O'Tuama Pp U7-IS2 a d Vo! 21 (N 8 ), No 16 The 
Thermal Decomposition of Hydrogen Peroxide In Presence of Glass 
Wool and Copper Sulpliatc By Dr Kenneth C Bailey Pp 153-164 
Is Vol 21 (N S ), No 17 On the Preparation and Properties of 
Alglntc Acid and on the Extraction of Marine Algm with various 
Solvents (Preliminary Note) By Vincent Barry and Dr Thomas 
Dillon Pp 165-166 6 d (Dublin Hodges, Figgis and Co , London 
Williams and Norgate, Ltd ) 

Modom Anthropology versus Biblical Statements on Hainan Origin 
By sir Ambrose Fleming Pp 25 (Loudon Victoria Institute ) 1> 

The Scientific Proceeding* of tlie Royal Dublin Society Vol 21 
(N 8 I, No IS A Crate for the Collection of Fusees and Urine adjust¬ 
able for Metabolism (Solid and Mould) Kxperimeuta with Pigs, Sheep 
and Cattle of various Sires By E J Slmeliy Pp 167-173 (Dublin 
Hodges, Figgis and Co , London Williams and Norgate, Ltd ) fid 

Weather StudJi-s, No 1 Unofficial Meteorology By Sir Napier 
Shaw Pp 26 (Huddcrsfiuhl Thunderstorm Census Organisation ) 


Of Metals ) 

Prooeedln .. — - . 

No 8 A List of the Irish Hemiptim 
By J N Halbert Tp 211-318 (Dub 
London Williams and Norgate, Ltd ) 

Annual Report of tho New Common* 

plates (London The N«u> Common *<x_, 

Report of the Teh vision Committee (Cmd 4783 ) Pp 27 (London 


1, 1933-1834 Pp 64 + 5 


I IW n 


_tl Guidance Research 

Kllgour Pp 101 is 6d 
tional Guidance In C 


By Dr F M Earle ai 

. _on to tho Problems of Voca- 

Uritaln Pp 27 (London National 

Department of 


The University of Durhai . 

Science Record of the Period Octolgr II 
21 (Durham) 

Other Countries 

Osmanla University, Hyderabad Publications of the I_ 

Observatory Astrographlo Catalogue 1900 0, Hyderabad Section 
(Part 3), Dec + 36' to + 39°, Irom Photographs taken and measured 
at the Nlzamlah Observatory, Hyderabad, under the direction of 
T P Bhaakaran. Vol 9 Measures of Rectangular Co-ordinates and 
Diameters of 0A.7B2 Star-Images on Plates with Centres in Deo 
+ 89' Pp xxv +■ 239 (Begumpet Nlxamlab Observatory , Lon¬ 
don Percy LuDd, Humphries and Co, Ltd ) 16 rupees , 20r net 
Consell Permanent International pour PExploiatlon de la Mer 
Bulletin hydrographlaue pour Tannde 1933 Pp XT 113 (Copen- 
liagne Andr Fred Host et fils ) 7 00 kr 

Geological Series of Field Museum of Natural History Vol #, 
No 6 The Auditory Region of an Upper Pliocene Typotherid By 
Bryan Patterson Pp 83-89 10 cents Vol 0, No 8 Upper Prs- 

Molar Structure in tho Notonngulata with Notes on Taxonomy By 
Bryan Patterson Pp 91-111 20 oenU Vol 6, No 7 Cranial 

Characters of UomalodoUwHum By Bryan Patterson Pp 113-117 
10 cents Vol. 6, No 8 Traehytherus, a Typotherid from the Doeeado 
Beds of Patagonia By Bryan Patterson Pp 119-139 15 cents 

(Chicago ) 

Carnegie Institution of Washington Report of tlie Editor of tlie 
Division or Publications (Reprinted from Year Book No 33, for 
the Year 1933-34 ) Pp 360-390 (Washington, D C ) 

Travaux de la Station toologlquc de Wfmereux Tome 10 Con¬ 
tribution A I'dtude des Cnldalree et de lews NSmatoeystes, 1 
Rechorches sur los N^matocystea (Morphologic, physiologic, dlveloppc 
raent) Par Dr Robert WolU Pp lv+847. 125 franca Tome ft 
Contribution A l'4tude des Cnldalns ot de leurs NAmatoeystes, 2 
Valeur taxonomlque du Cnidome Par Dr Robert Weill Pp III T 
849-701 125 francs (Paris Laboratolre devolution des fitres 

organises , Les Presses unlversltalree de Franoe ) 


Catalogues 


Sports and Pastimes Book* on i 
Hunting, Mountaineering, Shooting i 
(Catalogue No 581) Pp 38 (London 
Electrical Thermometers and Pi 
52. (London ' Negrettl and ZamI 


Angling, Big Game, no 
ind Miscellaneous Putt 

_ Francis Edwards, Ltd ) 

Pyrometers (List No B/10) 
imbra.) 
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Scientific Adventure and Social Progress 

T HE national lecture by I)r T R Glover on 
the challenge of the Greek, broadcast on 
December 19, vividly recalls in its plea for the 
classical disoiplino one of the most suggestive 
passages in Prof A N Whitehead’s “Adventures 
of Ideas” In brief compass, Dr Glover sot forth 
the antithesis which Greek customs, ways of living 
and outlook on hfe present to those characteristic 
of this age, and suggested certain aspects of Greek 
hfe which are worthy of our consideration 

The five aspects discussed by Dr Glover are so 
inteirelatod that an attempt to differentiate 
lietween them in order of importance is largely 
beside the mark Few to-day, for example, whether 
interested principally in soienoe, in art, m industry, 
in politics, or in society as a whole, would deny the 
fundamental importance of creative thought os the 
mainspring of constructive action, or that suoh 
thought is one of our most urgent needs This pre¬ 
eminent characteristic of the Greeks cannot, how¬ 
ever, be dissociated from their capacity to interpret 
life, to hoc hfe steadily and to see it whole, from 
their essential young-mindodnoss and adventurous¬ 
ness, their individuality and passion for self- 
expression, thoir freedom of enterprise 

The tragedy of the present day lies largely in 
the senility of mind with which, over whole rangeR 
of industrial, social and political problems, we are 
confronting opportunities which are stupendous 
compared with those possessed by the Greeks 
There is scarcely a field of human enterprise and 
thought, from the unamployment situation, dis¬ 
armament and tariffs to transport or county 
planning, in whioh the powers and opportunities 
given into our hands by science are not being 
misused, abused or lost through lack of courage 
and magnanimity Truly did the prophet exclaim 
“where there is no vision the people perish" 

This inelasticity of mind has two consequenoes 
It limits or even excludes the experiments which 
younger and more adventurous minds would make, 
and it severely discourages the multiplication of 
youthful and mdependent types of leaders While 
it becomes more and more difficult for youth to 
gam experience of leadership and to demonstrate 
its capacity, the growing standardisation of hfe 
to whioh Dr Glover directs attention threatens to 
stifle suoh aspirations at the souroe Russia seems 
intent on produoing citizens of a single type: 
Italy and Germany equally appear to discourage 
individuality and independence of mind , a shrewd 
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observer suggests that in the United States the 
objeot of education is to turn the human mind 
into a card index , and education in Groat Britain 
is characterised by much the same standardisation 
and conformity to typo The danger of the break¬ 
down of civilisation through sheer inability to 
maintain the quality of administration and con¬ 
sequent social equilibrium foreshadowed by Brook 
Adams m his “Theory of Sooial Revolution” is 
apparent ahko m the domocratio State or under 
dictatorship 

The contrast bctweon this standardisation and 
mechanisation of life to-day and tho glowing 
vitality of the Greeks whioh Dr Glover depicted 
so vividly is worth consideration Tho challenge 
thrown down is fundamentally one of thought 
If the adventurous, speculative mind, dynamio and 
eager for novelty, which the Greeks possessed, is 
one of tho most essential factors for recovery of 
control over our specialised activities, the thrusting 
energy of our sectional and selfish interests, and 
to afford free access to everything in our nch 
hentago of civilisation which we have the capacity 
to enjoy, tho most ‘un-Greek’ thing we can do, as 
Whitehead points out, is to copy the Greeks 

In tho very suggestion of imitation or copying 
there is a hint as to our fundamental trouble In 
an age of unprecedented change and technical 
advance, a tendoncy to take tho Greek and Roman 
civilisation at its best as a standard, and to aim at 
reproducing tho excellencies of those socioties, is 
too static an ideal and neglects the whole range of 
opportunity It is no longer sufficient to direct 
attention to the best that has been said and done 
in the anoiont world. The result is static repression, 
and promotes a decadent habit of mind that can 
be traced in certain countries to-day 

Undue reliance upon the past for guidanoe and 
as a standard is a danger to any ago. In this 
present ago the penl is even more aoute The 
increasing tempo of technical development makes 
reliance on the wisdom of the past increasingly 
unsound We are living in a period of human 
history when, probably for the first time, the 
assumption is false that each generation will live 
substantially amid tho conditions governing the 
lives of its fathers, and will transmit those con¬ 
ditions to mould with equal force the lives of its 
children. 

This faot alone would explain many of the 
difficulties m which we find ourselves, our per¬ 
sistent pursuit m economic and international 
affairs of mutually inconsistent policies The 


shortened time-span of technological change In¬ 
creases tho disturbance of social and ooonomio life 
by the application of scientific discovery and in 
turn demands greater powers of adaptation and 
readiness to adopt new methods akin to these 
characteristic of the Greek. Our training must 
prepare the individual to face conditions for 
which the past is an imperfect guide. We require 
such an understanding of the present conditions 
as may givo us some grasp of tho novelty which 
is about to affect tho immediate future 

We are here confronted with that divoroe 
between wisdom and knowledge which is an 
untoward characteristic of many departments of 
political, industrial and social life Despite known 
gaps m our knowledge of the social soiences, we 
havo already vast stores of knowledge which could 
bo utilised for the re-building of a social order 
capable of meeting the new conditions and making 
available for all tho groat resources with which now 
for tho first time science has endowed mankind 
Between that age of abundance for all, and tho 
deprivations and distresses of the present time, 
stand the ideas mhented from a more static age 
in whioh available resources wore mcredibly 
smaller, and the routine m which those ideas have 
crystallised themselves Routine, which Bhould be 
the servant of society, is in a fair way to become 
its master 

It is fashionable at the present time to blame 
the machines for tho mechanisation of life and the 
uniformity in working and in leisure hours imposed 
upon whole sections of the community To do 
this is to make the fundamental mistake of re¬ 
garding the machine as the master and not the 
servant of society, and to forget that the most 
regrettable results of industrialisation are for tho 
most part not the direct fault of technology but 
of eoonomio developments. As regards the technical 
and soientifio aspects, in fact, our teohmcal and 
industrial development was historically unavoid¬ 
able Mechanical power, as Mumford remarks in 
“Technics and Civilisation”, is no new thing, but 
m earlier ages men had saner ideas of labour- 
saving devices, and the water mills of the first 
oentury b o. were welcomed by Antipater of 
Thessalomoa as a means of enjoying the fruits of 
Demeter without labour. The mechanisation of 
industrial and social life to-day is due essentially 
to our failure to understand the machine and to 
use it to serve and not to dominate the life of man. 
In our search for stability we have organised 
society to a point at which routine, upon whioh 
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civilisation is undoubtedly foundod, becomes an 
obstacle to progress and adaptation to the new 
conditions 

The abscnco of foresight in itself explains the 
lack of leadership Men seek seounty m the dull 
conformity to typo Despite the many elements 
of scientific and sociological discipline required in 
the modem business mind, there is little of that 
power of general thought, undaunted by novelty, 
which is the gift of philosophy in its widest sense 
The absence of such a co-ordinating philosophy 
of lifo permeating the community Bpells decadence, 
boredom and the slackening of effort Tho mere 
compulsion of tradition has lost its forco, or even 
may urge us into dangerous paths As Whitehead 
reminds us, our fundamental task is to re-create 
and ro-onact a vision of the world, including these 
elements of revcronco and order without which 
sooicty lapses into not, and penetrated through 
and through with unflinching rationality That is 
the challenge of the Greeks to our age, and whother 
wo rise to the greatness of our opportunities, ex¬ 
ploiting its adventure and mastering the network 
of relations which constitutes tho very being of 
this epoch, or whether we collapse before the 
perplexities confronting us, depends both on our 
courage and our intellectual grasp 

This challenge is unesoapable. Advance or 
decadence are the only choioes offered to mankind 
Perfection is essentially dynamio and not static 
Whether we are at present in a ponod of slow 
decline, or whether we are in a period of transition 
to a new form of civilisation involving in its dis¬ 


locations a minimum of human misery, it would 
be rash to prophesy There are regions of human 
endeavour in which creative thought is still 
sufficiently active to inspire tho hope that it may 
infoct the more sterile regions of politics and 
sociology, where originality and constructive 
thought are so sorely needed The trend of dis¬ 
cussions on the relation of science to social problems 
within the last two years justifies the belief that 
in this field thought has run ahead of realisation, 
and that only courage and vigour are required to 
secure the realisation of those dreams 

Tho challenge presented to us ho vividly alike 
by Dr Glover and Prof Whitehead is ono to whioh 
tho scientific worker above all should respond He 
is becoming increasingly conscious that, as the 
exploration of tho physical world proceeds apace, 
the reaction of the new knowledge upon tho social 
ordor, of which ho himself forms a part, is opening 
up new fields of endeavour in which his method 
and impartial questioning spirit can find ample 
satisfaction Ho will remember that the great ages 
of the past have, on the whole, been tho unstable 
ages tho groat achievements, the adventures of 
the past He will look back in a spirit of adventure, 
understanding the past, and look forward in the 
samo adventurous spirit which unlocks the sooret 
of tho past, to the wide fields as yet largely un¬ 
trodden, within whioh soienco may yot render its 
greatest services to mankind and make the rich 
resources of Nature available for all in a new 
social order worthy alike of tho prodigality of 
Nature and of man’s own rich intellectual heritage. 


Isomerism and Tautomerism 
TaiUomenam. By Dr. J. W. Baker (Twentieth- 
Century Chemistry Senes) Pp viii-f332. 
(London • George Routledge and Sons, Ltd , 
1934 ) 25s net 

' I 'HE term ‘tautomerism’ was introduced by 
* van Laar in 1885 in order to describe those 
oases j n whioh the oompounds represented by two 
different structural formulae are found to be ‘‘not 
isomerio but identical” A pioneer example of this 
phenomenon was discovered in benzene, since 
Kekul6, so long ago as 1870, was oontent to regard 
the single and double bonds m his formula as 
merely an instantaneous pioture of a moving 
R ystem, in which the double and single bonds were 
inoessantly changing places. In this way he was 
able to account for the fact that the 1.2 and 1 :6 


di-denvatives of benzene are, os Laar expresses 
it, “not isomerio but identical” KekuWs migrat¬ 
ing bonds would now be described as a flow of 
valency electrons, and the phenomenon would 
perhaps be described as electromerxsm, but his 
fundamental ideas are still valid Indeed, at the 
present day, chemists would probably be unani¬ 
mous in saying that all the diverse formulae whioh 
have been assigned to benzene represent merely 
different aspects or phases of the same molecule, 
which they would not attempt to isolate 

The examples cited by van Laar were, however, 
seleoted from a different range of compounds, 
namely, those in whioh a mobile hydrogen atom 
can occupy two alternative positions in the mole¬ 
cule Their mteroonversion—-whioh is now usually 
desonbed as protolropy —instead of involving a 
mere shifting of bonds or wandering of valenoy 



248 


NATURE 


Fkbruary 16, 1935 


electrons, calls for the displacement of a much 
more substantial atomic nucleus, and, although 
this nuolous is only a proton, it has not the same 
mobility as an electron Almost as soon as van 
Laar’s theory was announced, therefore, it was 
proved to bo wrong by the isolation as independent 
chemical compounds of products which ho postu¬ 
lated to be identical, but which m fact were ontirely 
different in their physical, and even m some of 
their chemical, properties Laar’s own theory of 
tautomerism therefore dic'd in infancy, even if 
it was not actually still-born , but, since the 
name which he invented has survived to form 
tho subject of the present monograph half a 
century later, one may well ask how this has 
been achieved 

The answer is in some respects a simple one 
The pairs of prototropio compounds, winch Laar 
rated as examples of tautomerism, differ as widely 
as any other isomers m physical properties, such 
as oolour, solubihty, molting point, etc, and aro 
distinguished from othor isomers only in their 
ready mterconversion In particular, compounds 
of this type usually revert to an equilibrium 
mixture in presence of a mere trace of acid or 
alkali They therefore give identical chemical 
reactions, except under special conditions, for 
examplo, in presence of a chemical reagent whioh 
has no strong catalytic properties or may even aot 
as an anti-catalyst At the mooting of tho 
British Association in Oxford, the Chemical 
Section, under the presidency of Prof J. F 
Thorpe, recognised this point of view by adopting 
more or less unanimously tho definition of tauto- 
mensm in the “Oxford Dictionary” This Oxford 
definition describes the phenomenon of tauto¬ 
merism as follows —“This term is applied to the 
property exhibited by certain compounds of be¬ 
having in different reactions as if they possessed 
two or more different constitutions , that is, as if 
the atoms of the same compound or group were 
arranged m two or more different ways, expressible 
by different structural formulae ” 

This anonymous definition is purely chemical in 
oharaoter, since it is based exclusively upon the 
dual reactivity of a tautomeno compound, and is 
independent of tho possibility of isolating the two 
‘phases’ or ‘forms’ from which the two types of 
product are derived. This aspoot is indeed so 
important that it is probable that no better 
selection could be made of a characteristic on 
whioh to base a redefinition of the term in question. 
Others have, however, been attempted, since 
Kurt Meyer in 1913, and Sohmidt in 1926, have 
proposed to limit the phenomenon to cases of 
pSototropy, by insisting that the two sets of 
derivatives must be derived from two parent sub- 
stanoes, which differ from one another only in the 


position of a hydrogen atom and of one or mine 
double bonds On the other hand, the author of 
the present monograph wishes to widen the term 
to include all examples of interconvertible isomers, 
and is bold onough to claim “universal acceptance” 
for tho view that “tautomerism is to be regarded as 
reversible isomeric change ” 

The phenomenon of ‘reversible isomeric change’, 
which tho reviewer has described as 'dynamic 
isomerism’, was discovered eight years before the 
appearance of Laar’s paper, by Butlerow, who also 
recognised that it might prooeed either with or 
without an added catalyst His observations 
provide a valid explanation of the dual reaotivity 
which Laar explained by an untenable theory , 
but chemists in general have never accepted the 
conclusion that Laar’s term should be made to 
cover the whole range of the phenomenon dis¬ 
covered by Butlerow, and in practice there are 
many well-established cases of equilibrium be¬ 
tween isomers which aro generally excluded from 
the most inclusive of working definitions of 
tautomerism Thus even the author of this 
monograph, in spite of his all-ombracing definition, 
has nothing to say about isomono changes in the 
benzene senes, such as the conversion of hydrazo- 
benzene into benzidone, or about tho Beckmann 
change in the oximes, or about the combined 
brommation and reduction (by bromine and 
hydrogen bromide) which oonverts «a' into ap- 
dibromocamphor General usage is, indeed, 
opposed to descnbuig as tautomeric any isomers 
whioh only become interconvertible under special 
or drastic conditions, and which under normal 
conditions give no indications of tho dual 
reactivity on which the Oxford definition is 
based 

The author’s proposal to identify ‘tautomerism’ 
with ‘dynamic isomerism’ is a clear violation of the 
agreement reaohed at Oxford , but it has tho 
advantage of enabling him to extend the soopo of 
his book to include many topioa which would 
otherwise have been excluded Thus, m addition 
to the keto-enol change in the diketones and the 
facile isomeno changes which give rise to mutaro- 
tation, for, example, in mtrocamphor and in the 
reducing sugars, ho has been able to include as 
examples of the “three carbon system” some 
modern variants of Butlerow’s interconversion of 
olefines, and to discuss a senes of isomeno changes 
in the terpene series, where the conditions are 
equally severe. The book therefore provides 
a valuable guide to the widespread researches 
which hpve developed from J. F Thorpe’s 
work on glutaconic acid, as well as to muoh 
of the earlier and contemporary work on re¬ 
lated subjects 

A theoretical basis for these researches is 
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psovided in an early chapter on the “Modern Theory 
of Tautomeric Change” and by reprinting m an 
appendix a paper by Prof C K Ingold on the 
“Significance of Tautomensm and of the Reactions 
of Orgamo Compounds in the Electronic Theory of 
Organic Reactions” , and tho formula! used in the 
text are accompanied by the curved arrows by 
which the theories in cpiestion are commonly 
expressed On the other hand, it may well be 
asked whothor tho author really believes in the 
‘bridge-bond’, stretched to twico the normal length 
of a carbon-to-carbon bond, which he has included 
in one of his formulas for anthracene (p 275), 
in defiance of the physical evidence as to the 
intolerable strain whirh such an extension must 
impose 

The book is produced in an attractive form, 
with adequate subject and author indexes, and 
should have a wide circulation among chemists 
T M L 

Electron Physics 

Einfuhrung m die Elektrontk die Experimental- 
phy/nk dea freien Elelctrons mi Lichte der 
klnaaiachen Theone und der Wellenmechamk 
Von Dr Otto Klemperer Pp xn I 303 
(Berlin Julius Springer, 1933 ) 19 80 gold 

marks 

pHYSICISTS have long felt the need of a 
A book on electronic phenomena, in which 
experimental methods and results are collected 
together in a convenient form for reference I)r 
Klemperer has collected and sifted his material 
with great caro and discrimination As a handbook 
for workers with electrons, his book will be an 
invaluable help A great number of useiul tables 
and graphs are scattered throughout tho work 
On p 12 we have a list of the formula*, relation¬ 
ships and numerical values of the velocity and 
energy expressions for the electron , this is 
followed by a table, constructed from one given 
earlier by M G Fournier, containing numerical 
data for electrons of all velocities, and the curva¬ 
ture of their paths in different uniform magnetic 
fields From the last value given we see that 
if an electron moves very little less slowly than 
light, namely in the ratio 0 99999999870 to 1 
(corresponding to a volt-velocity of lO 1 "), the 
mass increases to 19,585 its rest valuo 
Details are given for obtaining olectron beams 
of different kinds The varying types of informa¬ 
tion given by a Wilson cloud-chamber, and an 
ionisation chamber, a point counter and a Geiger- 
Muller tubular counter are clearly contrasted 
There is a very useful seotion on the photographic 
action of electrons and methods for comparing 
the intensity of electron beams photographically 


An account of electron diffraction is given in 
Chap v, which is entitled “The Electron as a 
Corpuscle and as a Wave” The calculations given 
m the book are of tho simplest kind throughout 
A later chapter on tho atomic electrons includes a 
very concise but reasonably complete description 
of atomic structure and sjiectrosoopic notation (for 
one and more electron systems) Further subjects 
dealt with are photo-electric effect, thcrmionics, 
Compton effect, secondary electrons, ionisation in 
all its forms, interactions between free electrons 
and atoms, energy losses in collision, absorption of 
electrons and effective cross-section of atoms and 
molecules 

The author discloses an intimate knowledge of 
these different fields and gives more than a thousand 
references to original papers There appear to be 
but few errors We note one in the small table 
at the top of page 3, and on page 150, Fig 97 
for the results of Davis and Goueher's experi¬ 
ment is drawn too sy mmetneally about tho r-axis 
The author deserves the thanks of all colleagues 
who are experimenting with electrons, whether 
fast or slow, and also of those who wish to have a 
complete summary of electronics for quick re¬ 
ference II L B 

Dialectical Materialism 

(1) Aspects of Dialectical Materialism By H 
Levy, Ralph Fox, .1 D Bernal, John Mac- 
murray, It Page Amot, E F Carritt Pp 
vi + 154 (London Watts and Co , 1934 ) 5 s 
not 

(2) The Web of Thought and Action By H Levy 
(The Library of Science and Culture ) Pp 
vn-l-238 (London Matts and Co, 1934) 
la fid net 

(1) “ r IMIESE essays have arisen in rc- 
*■ sponse to an urgent demand that 
the philosophy guiding the practioe of Modern 
Russia might bo expounded in a form intelligible 
to the layman ” A praiseworthy object indeed, 
since it is of the first lmjiortanoe that dialectical 
materialism should be lucidly expounded , then it 
will be possible to discuss the issues involved in 
the new philosophy , but few readers will get 
much enlightenment from this volume 

Out of the Bix essays, tho fifth, by Mr Bernal, 
alone attempts any general exposition Tt is 
written in a tone of strident dogmatism, take-or- 
leave-it style The exposition is anything but 
lucid , that this is not merely the judgment of a 
biased bourgeois reader may be gathered from 
the concluding essay by Mr Camtt The latter, 
who thinks that Marx would have found him«a 
“hopeful convert”, enumerates fifteen doctrines 
which he regards as “common to Mr Bernal and 
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himself” Thon he goes on to explain his disagree¬ 
ments with Mr Bernal But we need not bother 
about these disagreements because thoro are in 
fact no agreements Mr Bernal, who is allowed a 
postscript, says that “the fifteen articles of Mr 
Carritt’s cannot be said to be dialectical mat¬ 
erialism, or even a part of dialectical materialism” 
He goes on to rub this m in a fashion that cannot 
bo regarded as complimentary to the Oxford 
philosopher So the inquiring reader is likely to 
nse up from a perusal of the book somewhat 
bewildered 

The four precoding essayists are more ooncornod 
with tolling us about the impression made upon 
them by the new philosophy than by expounding 
it To Prof Maomurray, dialectical materialism 
is “a revolution in the conception of philosophy 
itself” It attracts him because “it is the one 
system of philosophy that rocogmzos tho relation 
which neoessanly exists between any philosophy 
whatever and tho social conditions from which it 
arises”. If this is a revolution or a revelation to 
philosophers, it is scarcely so to ordinary peoplo , 
third-rate novelists a hundred yoars ago recognised 
that a man’s philosophy was conditioned by his 
social status and tradition For tho rest, Prof 
Macmurray is critical Thus there is no agreement 
about fundamentals lietwoen the contributors, 
what they do share is a dislike of “capitalism” 
“Capitalism must strive towards high prices and 
scarcity,” says Prof Levy; and that of oourso 
reminds us of those recent and very successful 
capitalistic enterprises, Woolworths and Marks 
and Spencer 

Prof Levy is the author not only of tho first 
essay in this volume but also of tho other book 
under review (2) The latter takes the form of 
conversations with “Mr Everyman”, an engineer, 
a politician (Sir Herbert Samuel) and others 
Each conversation is followed by oommentB This 
form of literature seems to bo getting popular, but 
to some readers it is tedious These conversations 
lack the interest of vivid reality m spite of the 
effort to impart it by a familiar and jooular tone , 
to be attractive they demand unusual imagination 
and literary skill, which are lacking hore. 

We are gradually led to the viow that politics 
and history must be studied as sciences But 
many workers in these fields would reject this 
view and would maintain that our difficulties 
largely anse from tho misapplication of the 
methods of the natural sciences to social studies. 
The historian and the sociologist do not participate 
in those discussions Tho “social historian” m 
these conversations is understood to have written 
a Bchool textbook of physics, and his qualifications 
for expounding social studies are not apparent. 


Problems of Crossing-Over 
Handbuch der Vererbungswissenschaft Heraus- 
gogeben von E Baur und M Hartmann 
Lieforung 19 (Band 1) Faktorenkoppelung und 
Fahtorenaustausch Von Curt Stem Pp 
vu f 331 (Berlin Gebruder Borntraeger, 
1933) 54 gold marks 

r pHE physical basis of crossing-over is now 
A one of the major problems in genetics Its 
solution will require a more detailed correlation 
of genetical results with the behaviour ot the pair¬ 
ing threads m meiosis than has yet been made 
The very extensive genetical facts already accu¬ 
mulated, and set forth at length m the book before 
us, call for a cytologieal explanation , but it is 
safe to say that all tho theories hitherto put forward 
are defective either in supporting observations or 
in interpretation or in both Yet it appears that 
tho problem has now reached a point where it 
can only be solved by the cytologists, with such 
further aid as genetics can give 

This most intricate problem of oytogoneties 
clearly involves a fuller understanding of the 
structure and division of chromosomes and the 
relations of mitosis to meiosis, as well as tho precise 
behaviour of the leptotene and zygotene threads 
The structure anil division, as well as tho behaviour 
of these threads, and the nature of tho gene itself, 
are no less conoernod in the solution of this problem 
It may lie expected that much of cytology m the 
next decade will centre about these questions 
New methods of attack will have to be devised 
and new points of view developed 
In the present work by Prof Stem, tho abundant 
facts and theories of linkage and crossmg-over are 
set forth in extenso While Drosophila supplies 
the largest single body of data, yot evidence of 
equal importance is furmshed by many other 
plant and animal organisms, including Zea, 
Lathyrus, Primula, Oenothera, Pimm, Apotetiix, 
and others Such phenomena as ooinoidenoe and 
interference in crossing-over and the linkage 
problems of three or more factors are discussed 
both theoretically and on tho basis of the known 
results In the cytologieal aspect the views of 
Janssens, Belling, Darlington, Sax and others 
regarding the rfile of chiasmata are considered 
A short final section on mterohromosomal linkage 
is devoted mainly to experimental cases in maize 
and Drosophila, with brief references to the well- 
known conditions enoounterod in Datura and 
Oenothera 

This book, whioh has involved tho author in 
much labour, will serve as a very useful storehouse 
of facts and a clearly arranged work of reference 
for future investigators. R. R. G. 
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Crystals and the Polarising Microscope a Handbook 
for Chemists and Others By Dr N H Hartshornc 
and A Stuart Pp vm + 272 (London 12dward 
Arnold and Co , 1934 ) 16s net 
Sections 1 and 2 of this book deal with crystal 
morphology. The information included in the fifty 
pages m surprisingly complete It is to bo regretted, 
therefore, that the authors have not made use of the 
atoroograpluc projection (space could have boon 
found by deleting the recapitulations on pp 50 and 
92) The use of etch-figures in, say, distinguishing 
between ortho- and clino-pmacoids and these in 
turn fi om prisms, might have added to tho complete¬ 
ness of this portion of the book Tho text is liberally 
illustiated with clear diagrams (In Fig. 31, 111 
should road 110 and on p 44, linos 6, 7 and 11 from 
top should bo . 2(100} 4(101} and 

6(1011}) 

It is difficult to refer to the optu al treatment 
(Sections 3-6) without enthusiasm Tho ground 
toveied would not bo amiss in a volumo of twico 
tho size, and descriptions are throughout clear and 
concise The drawings, hereabouts, sorvo their pur¬ 
pose well, those of intcrferonco brushes, viewed 
through differently onentatod sections, being par¬ 
ticularly useful Somo confusion may result from 
tho authors’ description of the mica plate It is the 
practice in Groat Britain for quartz, mica and 
gypsum plates to be cut with the longer edge jiarullel 
to the c or f axis of the ellipsoid (Miers, Tutton, etc ) 
In Sections 7 and 8, tho authors make out a good 
ease for the lnoreasod uso of tho polarisation micro¬ 
scope in industry and research 
Tho printing is cloar, and authors and publishers 
are to bo congratulated on a book, useful alike to 
research physicists, geologists and crystallograpliers, 
as well as to chemists H E B 

Sexual Life in Ancient Rome By Otto Kiefer 
Translated from “Kulturgeschichto Roms miter 
bosonderer Beracksichtigung der Komischen Sitten” 
by Gilbert and Helen Highet I’p ix + 379+16 
plates. (London . Goorgo Routledgo and Sons, 
Ltd , 1934 ) 25s net 

In matters relatmg to sex, the ancient Romans 
displayed the practical qualities which they brought 
to bear on all the problems of their lives, both public 
and private It affected their attitude generally to 
all forms of erotic emotion, as well as in the relation 
of the sexes For it has to be remembered that tho 
ancient Romans, if not universally, very commonly, 
were indifferently homo- and heterosexual, and ac¬ 
cepted that as a matter of course Dr. Kiefer, in the 
work of which this is a translation, has explored the 
rocords of the reactions of the Roman world in 
marriage, in religion, in literature and in art, and 
finds not only that there is little of tho spiritualisation 
of this emotion such as existed among many of tho 
Greeks, but also that there is m it no little of a 
sadistic element He is, however, by no means u 
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supporter of tho viow which would ascribe tho down¬ 
fall of tho Empire to decadent mores in relation to 
sox An acute analysis of the sexual element in the 
character ol certain of the early omperors and 
members of their entouiage, discounts tho scandals 
of their biographors in some, but not all, instances 

Satellite Station Tables By G M L Scott Pp 
v u 4-44 (London Edward Arnold and Co, 
1934 ) 12* 6rf net 

It sometimes happens in minor tnangulation that 
well markixl objocts, which are otherwise suitable as 
trigonometrical points, cannot be observed from, 
tl lough they aro well placed for observi rig to’ Burma, 
with its innumerable pagodas, offers thousands ol 
examples of this, and it is not smprising that tho 
book under review should have been written by the 
port surveyor at Rangoon Those tables will save 
labour in cases in which there is much satellite- 
station work, though in ordinary minor tnangula- 
tion, in which satellite stations aro usually avoided, 
or aro but rarely used, the surveyor may profor to 
make lus corrections by tho application of elementary 
trigonometry 

The tables have been carefully proparod and are 
well set out and printod. They are suitable for the 
purjxise intended, which is, briofiy, to reduce the 
angles taken at a satellite station to the values which 
they would have had if they had been observed at 
tho inaccessible station itself The coriections are 
given to the nearest second, an accuracy more than 
sufficient for this class of work Tho book can be 
recommended to those who find themselves obliged 
to use satelhto stations froquontly Tho tables can, 
as remarked in tho foreword, lie made use of for 
taoheoinotrieal calculations 

Introduction to Modern Physics By Pi of F K 
Richtmyer (International Sonos in Physics) 
Second edition Pp xvm-f 747-f 6 plates (New 
York and London McGraw-Hill Book Co , Inc,, 
1934 ) 30s net 

Tint fust edition of Prof Richtmyer’s book lias boon 
appreciated by so many physicists that the appear¬ 
ance of a second edition is bound to bo warmly 
welcomed, and it is only necessary here to note the 
chief changes which have been made An adequate 
outline of the application of Fornu-Diroc statistics 
to problems in photo electricity 1ms been added and 
the chapter on X-rays brought up to date The 
chapter on tho structure of tho nucleus has been 
considerably altered m view of recent woik on arti¬ 
ficial disintegration, and the neutron and positron 
both find a place, though perhaps a small one m 
tho case of the latter. Two very important new 
chapters have been included, one on the vector 
model of the atom and one on the wave theory of 
matter Tho first will be particularly helpful to 
students, and tho latter properly oompletes a first- 
class introduction to modern physics 
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A Large French 

T HE large wind tunnel whirh has just lieen 
completed at Ghalais-Meudon is of consider¬ 
able interest It is the second tunnel capable of 
testing a full-sized aeroplane to bo constructed, 
the first being the 00 ft 30 ft tunnel at Langley 
Field, USA, and it differs m one very important 
respect from any other wind tunnel, in that it 
is built in the 0 |>en In general design it is not 
unlike the tunnel built by Eiffel in 1912 at Auteuil, 
a type now generally known bv his name Air 
is drawn in through a contracting inlet and then 
passes as a parallel free jet across the observation 
ehamlier into a collector cone m which a gradual 
expansion takes place in order to recover most 
of the kinetic energy of the stream 
In the older Eiffel tunnels, an airscrew or a 
centrifugal fan at the end of this expansion eono 
drew the air through the tunnel, which was itself 
housed in a large room through whieli the air 
returned to the intake end at a low speed As a 
single airscrew in the present large tunnel would 
be of such great diameter, the expansion oone has 
lieen allowed to discharge into a largo ehamlier, 
or ‘diffusor’, from which the air is extracted by 
six airscrews, each workmg m a short expansion 
cone projecting from the back wall of the ehamlier 
The cross-section of the tunnel is everywhere 
elliptical, and at the working section is 52 ft 
wide and 20 ft high Each of the six airscrews is 
driven by a 1,000 h p vanablo speed electric motor, 
and a maximum wind speed of about 110 miles per 
hour is expected As mentioned above, an entirely 
novel feature is that the tunnel is m the open, instead 
of being housed in a building, thereby effecting a 
very large saving in the cost of construction 
The new tunnel differs radically from the full- 
scale tunnel at Langley Field, which is of the 
return-flow type* in which the air leaving the 
driving airscrew is guided by suitable duets of 
gradually expanding cross-section back to the 
intake end of the tunnel, a type first successfully 
used by Prof Prandtl at Gottingen Such a tunnel 
is more costly than one of the French type-, os 
there is at leust twice as mueh ducting, but it has 
the advantage that the air in the tunnel is quite 
free from external atmospheric disturbances Tho 
power consumption for a given wind speed is less 
in the return How type, but, if the figures given 
for the French tunnel arc realised, the difference 
is not very great and may well bo counter¬ 
balanced by the lower constructional cost 

The one debatable point about the new tunnel 
is tho advisability of placing such a tunnel in the 
open air, where the incoming air is subject to 
atmospheric disturbances There is very little data 


Wind Tunnel 

on the effect such disturbances will have m a large 
high-speed tunnel Some experiments made on a 
small model of a wind tunnel at the National 
Physical Laboratory many years ago showed that 
the disturbances in the tunnel stream were many 
times as great when the tunnel was in the open, 
oven when the wind outdoors was only a light 
breeze, than when it was operated in the still air 
of a large room This model was, however, very 
small, and was only operated at the comparatively 
low speed of 40 ft /sec , at which the dynamic 
pressure is comparable with the pressure changes 
occurring in a gusty wind of quite low velocity 
In the French tunnel the speed is much higher, 
and moreover, the inlet and outlet ends are 
separated by many hundreds of feet, a dimension 
which may be large compared with the average 
extent of eddies in the atmosphere It may be 
mentioned that the tunnel lias lieen placed in a 
hollow, with tho view of shielding it so far as 
possible, but even with this protection it seems 
unlikely that it will prove possible to use tho 
tunnel satisfactorily it any considerable natural 
wind is blowing It will l>o exceedingly interesting 
to loam how tho tunnel behaves in tins respect, 
and what is the hunting natural wind velocity at 
which the tunnel stream is still steady enough 
for normal measurements 
A great deal might bo written on the relative 
merits of the largo tunnel capable of testing actual 
aircraft, and the alternative of testing Hoale- 
models in smaller tunnels, with guidance on scale- 
effect obtained by researches in a compressed 
air tunnel There is certainly one field in which 
the large tunnel should be exceedingly useful In 
these days the most marked tendency of aircraft 
design is towards the reduction of resistance and 
the attainment of high Hpeed For investigations 
with this ond in view, the large tunnel offers the 
great advantage that the actual aircraft can be 
tested with all its little imperfections, such as 
roughness of surface and unavoidable excrescenoes, 
and that .the effect of practicable improvements 
in such details can be directly determined In 
testing small models in normal wind tunnels or 
in the compressed air tunnel, there is a distinct 
danger that the finer detail of the actual machine 
may not be properly represented 
The large tunnel also holds out the possibility 
of testing the airoraft with its engine and air¬ 
screw running, and so of investigating the effeot 
of attempts to reduoe resistance without adversely 
affecting engine cooling This class of experiment, 
which is of great importance, is practically im¬ 
possible on small models, though it can be carried 
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out in a smallertunnel than the new French one The 
20 ft tunnel in the United States and the new 24 ft 
tunnel at Farnborough were, in fact, built chiefly for 
such work The cost of running a full-scale tunnel, 
and of the preparation of machines for test therein, 
is necessarily hoavv, and there is the limitation 
that even in such tunnels as those at C'halais- 
Meudon and Langley Field, only a small aeroplane 
can lie tested The limit of span, without involving 
largo corrections for the constraint ot the limited 
stream, would probably be about 40 ft 


In spite of such limitations—and e\ery type of 
tunnel has limitations of some kind—the new 
equipment should prove of great value to the 
French in the study of aerodynamics, and it is to 
be hoped that results obtained by its use will be 
available to the world at largo It is only by careful 
analysis and comparison of results obtained m 
various typos of wind tunnel and on machines in 
flight that the greatest use can be made of the 
research work of the various institutions in 
different countries 


Minute Intergenic Rearrangement as a Cause of Apparent ‘Gene Mutation’ 
By H ,T Muller, A Prokofyeva and I) Raffel, Institute of Genetics, 
Academy of Sciences of the USSR, Moscow 


W HEN it, was discovered that chromosome 
breakage and reattachment usually entail 
effects resembling those of gene mutations located 
at or very near the point of breakage, it was 
suggested, as one alternative interpretation of 
this phenomenon, that the change in jiosition ot 
genes near the breakage point, with respect to 
other genes in their immediate vicinity, might in 
itself bo the cause of their altered mode of reaction 
upon the organism (Muller, 1930) This was an 
extension of the ‘position effect’ principle which 
had previously been proposed for the special case 
of the bar genes, two of which had been found to 
have a greater effect when in the same chromo- 
somo than when in opposite chromosomes (Stur- 
tevant, 1925) Since 1930, numerous further 
illustrations have been found, by various investi¬ 
gators, showing the comparative regularity with 
which effects resembling those of geno mutations 
in nearby loci accompany breaks, but there has 
been little or nothing in their evidence that would 
serve to test the probability of the ‘position offect’ 
interpretation as opposed to the alternative con¬ 
ception that the disturbance involved in the prooess 
of breakage was of such a nature as to be likely 
simultaneously to upset and alter (once for all) 
the inner composition of genes in the vicinity The 
senior author has now, however, obtained definitive 
evidence (see Muller and Prokofyeva, 1934) of the 
correctness of the ‘position effect’ interpretation, 
through the finding that different rearrangements 
involving the scute locus m Drosophila in the great 
majority of cases result in phenotypioally different 
allelomorphs’, whereas nearly identical rearrange¬ 
ments (scute 4 and scute LH) have given sensibly 
the same ‘allelomorphs’ 

The goneral question thus arises, what propor¬ 
tion of apparent mutations are only intergenic 
position eflfeots’ rather than autonomous intragenic 
changes ? Of twenty-seven scute and achaete 
mutations investigated whioh have been produced 


by irradiation, it has so far been possible to 
demonstrate in eighteen rases that there was a 
breakage and rc-attachmcnt closo to the scute 
or achaete locus Some or all of the remainder 
also arc probably intergenic rearrangements, for 
it has been found in this investigation that the 
rearrangements tend to fall into two categories, 
gross and minute, the latter being of such a nature 
that a genetic discrimination between them and 
true intragenic mutations would be very difficult, 
or in many cases even lmjiossible 

Ono example of a minute rearrangement is 
scute 19, in which only a fraction of a single 
chromomere (or chromatin ‘ring’ number 2, as seen 
in the salivary gland) has, as shown both by 
gonctic and cytologieal evidence (see Fig 1), 
become deleted, by a break on each side of it 
within the same chromomere, and inserted into 
another region of the chromatin (within the right 
arm of ohromosome 2) Wc accept hero Koltzoff’s 
explanation of the structure of the salivary gland 
chromosomes, as bundles of practically uncoiled 
chromonomata the adjacent chromomores of which 
form the ‘rings’ or ‘discs’ (see also Carnoy, 1884, 
and Alvordes, 1912, 1913) , our work, however, 
shows definitely that the genes—usually more than 
ono per chromomere—are contained within these 
ohromomeros Special genetic and cytologieal 
methods explained elsewhere have shown that the 
displaced section of the chromomere here in 
question includes only about six (four to eight) 
genes This case does not illustrate a method of 
origination of rooognisable ‘deficiencies’ clone If 
such a deficiency included but ono or two genes, 
instead of six, it would in some cases be viable 
and resemble m its heredity an intragenic muta¬ 
tion, as other work of Muller (in press) has shown 
On the other hand, the inserted section, without 
the deficiency, could be mistaken for a simple 
genic ‘suppressor’, especially since, having been 
weakened in its activity by the effeot of its changed 
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position, it could appear as a recessive (unlike 
most recessives, however, a duplication of the 
region m which it lay would not serve to counteract 
it) These changes might or might not be detect¬ 
able cytologically, depending on their size If, 
finally, instead of having been lost or inserted into 
another region, the minute section dealt with in 
the caso of scute 19 had only been inverted, while 
remaining otherwise in its place*, the chango would 
not only have behaved genetically like a gene 
mutation, but also it would have been impossible of 
recognition as a rearrangement, even by the new 
oytological method 



The existence of minute inversions of the general 
type above mentioned was at first only an in¬ 
ference from the above and other cases of insertion, 
but soon actual proof of them was found The 
first case in point was that of scute J1 Here 
cytological examination (see Fig 1) proved that 
an only slightly larger section than the above, 
involving only two chromomeres or ‘rings’, 1 and 
2, had become inverted (tn eitu) This was pre¬ 
cisely the result which the senior author had been 
led to expect on the basis of tins mutation having 
involved the simultaneous alteration of the effects 
of two nearby loci ■ those of lethal Jl, normally 
to the left, as proved by genetio analysis of 
chromosome fragments broken between the two 
loci, and of scute, normally to the right The 
seeming ‘double mutation’ here, as probably in 
most other cases, was simply due to the two 
different position effects occurring at the two 


different (but nearby) points of broakago And 
reattachment 

Another case m which the genetio expectation 
of a minute inversion, based on ‘double mutation’, 
was similarly confirmed by the cytological finding, 
was that of aohaoto 3 (— scute 10) Here the 
mutation other than that at the aehaoto locus was 
the ommatidial disarrangement W, which was 
proved to lie slightly to the right of achaete by 
the same method of analysis of fragments as that 
usod before (analysis by crossing-over being 
virtually precluded in this as m the other two 
cases by reason of the small distances mvolved) 
In correspondence with this genetio situation, it 
was found that one point of breakage and re- 
attachment lay within chroniomero ( - ‘ring’) 2, 
near the point in this ohromomere where previous 
cytogenetic analysis by Muller and Prokofyeva 
(1934) had shown the aohaete gene to be, while 
the other point of breakage and reattachment lay 
just to the left of or just within ohromomere 
( - ‘ring’) 6, the region between those two points 
of breakage being exactly in verted (see Fig 1) 

Since double breaks and roattachments are not 
all thus accompanied by a discernible position 
effect in two demonstrably separate loci, this 
genotic criterion of a minute rearrangement is only 
sometimes provided It is therefore evident that 
a minuto inversion involving only a few genes (or 
sometimes only one gone ? ) would often be not 
only cytologically but also genetically indistin¬ 
guishable from an intragenic mutation, by any 
methods at present m use. 

C A Offermann has directed our attention to 
the fact that there is evidence from another 
direction that a considerable proportion (if not all) 
of the apparent ‘gene mutations’ produced by 
X-rays are really the effects of changes in position 
caused by minute intergenio rearrangements. This 
evidence lies in the fact that the frequency of 
production by X-rays of readily demonstrable 
(gross) gene rearrangements is vastly greater in 
spermatozoa than in other colls, and that, corre¬ 
sponding with tins, the frequency of production of 
apparent ‘gene mutations’ is also considerably 
raised in'spermatozoa, as compared with other 
cells—although not nearly as much raised as is 
the gross rearrangement frequency (see Muller and 
Altenburg, 1930). Now exactly suoh relations are 
to be expected, if most of tho induoed ‘gene 
mutations’ are fine rearrangements, and if we 
acoept the very probable hypothesis that re¬ 
arrangements, like cross-overs, require oontact 
between two chromonemata (or two portions of 
one ohromonema) For the chromosomes are very 
much more crowded together and are more con¬ 
densed in spermatozoa than in other oells. The 
much greater degree of crowding together would 
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give vastly more chance for juxtaposition of parts 
that ordinarily lie widely separated, and so would 
load to a far higher frequency of gross rearrange¬ 
ments, wlulo the greater degree of condensation 
would give more chance for contacts on tho part 
of the very fine loopings that would bo responsible 
for the minute rearrangements 

As our studies of mutations in the X and other 
chromosomes have shown that apparent replicas 
of practically all known ‘natural mutations’ m 
Drosophila may also be obtained by X-rays, tho 
further question is raised as to what proportion 
of ‘natural mutations’ in Drosophila may really 
l>e minute rearrangements This question is of 
moment because the range of possibilities of 
phenotypic chango through intergonio rearrange¬ 
ments alone must be far from adequate for any 
indefinitely continued evolution Tho latter must 
depend for the most part upon intragenic change, 
and hence it is important for the study of evolu¬ 
tion, though at present seemingly so impossible, 
to bo able to distinguish some at least of the intra¬ 
genic mutations from tho minute intergenic types 
of rearrangement The matter acquires a greater 
urgency for geneticists when it is realised that 
they may now expect to have to meet attacks 
from orthogeneticists and Lamarckians, who may 
see in the present uncertainty regarding the 
‘building blocks of evolution’, an opportunity of 
reintroducing teloological notions of evolutionary 
causation 

In this connexion, it must not be forgotten that 
all the cytogenotio investigations of species-cross¬ 
ing have agreed in showing that species differences 
in general reside in chromosomal differences and 


are therefore fundamentally Mendrtian in their 
inheritance When the chromosomes m species- 
crosses are able to undergo reduction, tho species 
differences show spread of variation and eventual 
return to either parent species, whereas, when 
chromosomo segregation is prevented—whether by 
asexual reproduction, by division of chromosomes 
at both maturation divisions (as in butterfly 
hybrids), or by tho somatio origination of allo- 
tetraploidy—tho hybrids brood true Now Men- 
dolian differences have been found to originate only 
by a sudden process—mutation Since mutations 
involving intergonio changes are necessarily in¬ 
adequate to provide most of the material for 
species divergence, it logically follows that a part 
of tho mutations must bo intragenic It is only 
to be expected that many of these would be 
similar, in their phenotypic consequences, to 
effects of intergenic origin, and that discrimination 
between tho two classes of chango would present 
considerable difficulties Such discrimination must, 
however, be oventually attempted 
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ISir Horace Lamb, fr 
ORACE LAMB was bom at Stockport in 184!) 
ITia childhood was passed mostly in a house¬ 
hold whore the strictness of the religious ideas pro¬ 
filing at that time left little scope for his naturally 
happy nature and his great vitality These qualities, 
which so endeared linn to his friends in later years, 
began to appear at school At Stockport Grammar 
School, he had the good fortune to como under a 
sound and kindly scholar named Hamilton, who 
quickly appreciated his merits, and finally sent him 
up to Cambridge, whore in 1887 he gained a classical 
scholarship at Queens’ College. At that time his 
allegiance was almost equally divided between classics 
and mathematics, but his visit to Cambridge, when 
be sat for tho scholarship exammation, turned the 
scale m favour of mathematics. On his return to 
Stockport ho decided not to take up his classical 
scholarship but to sit for a mathematical one at 
Trinity in the following year. His interest in classics 
and literature, however, remained with him all his 


life, and had a profound influence on his children, 
all but one of whom turned to literature or art rather 
than to science 

The year of preparation for the mathematical 
scholarship was spent at Owen’s College, Mam hester, 
where, under Prof Barker, Lamb first experienced 
the recondite joys of the higher mathematics. At 
Trinity, which he enteied m 1868, he graduated as 
second wrangler, and was elected to a fellowship 
At that time, and for some years afterwards, Cam¬ 
bridge mathematics was dominated by tho tripos 
examinations A young man’s ability v, as judged 
entirely by his place in the tripos, and his comjietonco 
as a mathematician by the ingenuity of the questions 
which he set when in due course he appeared as a 
tripos examiner. Among tho more old-fashioned, it 
was considered rathor pushing to publish original 
mathematical work. Tho proper way in which a 
lecturer could make known any theorem which he 
might disoover in his teaching was to set it as a 
tripos question The science of hydrodynamics wag 
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at that tune concerned almost entirely with a.i 
idealised, non existent fluid wlnrh moved only in 
urotational motion, witliout vorticity, and was thus 
well adapted for tripos questions 

Burnt), in Ins fust course of lectures on hydro¬ 
dynamics, given at Trinity in 1874, broke now ground 
when lie gave an m(mint of Helmholtz’s gloat work 
on vortex motion The substanco of these fixtures 
was published in 1878 as a “Treatise on the Motion 
of Fluids’’ This book, of some 260 pages, expanded 
in subsequent editions until as “Hydrodynamics” 
it covered some 7(M) pages During its long < areer, 
which is still m full iigoui, it has become the 
foundation on wlmli neatly all subsec|iient workers 
in hydrodynamics have built The long continued 
Hupicmai v of this book m a hc'lil where inucti de¬ 
velopment has been taking place is very remarkable, 
and is evidence ol the complete mastery which its 
author retained over this subject throughout his life 

It is of interest to notieo through the various 
editions of "Hvdrodynanne s” the continually in¬ 
creasing stross which is laid on the physical side of 
hydrodynamics In the first edition (1879), the 
mathematical consequences of the conception of an 
ideal fluid arc systematised and generalises! in a form 
which is icsthetually very satisfying, and special 
problems are treated mostly as exercises of the typo 
which occiii in the tripos In subsequent editions, 
problems arc treated more from the point of view 
of tlieir intrinsic interest as illustrating natural 
phenomena or experimental conditions Numerical 
values are givon for results which at first appeared 
only in symbolical form Motions such us turbulent 
flow, which even now defy exa< t mathematical treat¬ 
ment, are diHiussod, in the later editions, m the 
partial and mi omplete forms whioh they had attained 
at the timo of publication New developments have 
been brought into the scheme of the book, and it 
is this continuous growth os an organic whole that 
has enabled Lamb’s “Hydrodynamics” to bo still, 
after fifty five years of lifo. the best book on the 
subject 

In 1875, Tximb married Miss Elizabeth Foot, tho 
youngest sister of the wife of his old headmaster, 
and shortly afterwards he went out to Australia, 
where ho had been appointed the first professor of 
mathematics and physii s in the now University of 
Adelaide Here lie passed nine years, during which 
he established a laboratory and set the high tradition 
in science whs h Adelaide has preserved to this day. 
In spite of the cares of a largo family, for throe sons 
and three daughters were born while the Lamb 
family was m Australia, he published a remarkable 
senes of papers on elastic and eloctnc oscillations, 
and on hydrodynamics These were all characterised 
by groat clearness of expression, and they established 
his reputation os an applied mathematician so quickly 
and (irmly that, at the earliest opportunity, whieh 
occurred m 1884, ho was called back to England to 
the mathematical chair at Owen's College At 
Manchester he tlirew himself uito the work of tho 
University and showed an aptitude for affairs which 
does not always accompany exceptional mathe¬ 
matical |x>wers 


In his early iluyH, Lamb was very fond of 
mountuinoonng, and lie spent several seasons in tho 
Alps As soon as his children were old enough, he 
took them for long holidays walking in tho Welsh 
hills or in Cumberland Later he took them in turns 
to Italy, wheie lie soon acquued ft considerable 
knowledge of Italian art 

While in Manchester, Lamb spared no pains to 
make his lectures clear and well ordered Tho text 
books which he published at that time bear witness 
to his care in that respect At the same tune, lie 
made u number of important contributions to applied 
inatlieiniitu s The most noticeable clinructei istie 
of these woiks is tho way m wliu h the physical 
meaning of difficult analysis is clearly' brought out 
One of tho most striking ol Lamb’s works published 
at tins time is the complete analvHis which he made 
in 1904 of the waves prodmed m an elastic solid 
by an impulse of short duration He analysed the 
process by winch a localised impulse can separate 
itself out into a number of disturbances of different, 
typos which trav r el at diffeient. speeds and therefore 
haeonie separated The soismologieal implications of 
this work have searcoly yet been fully discussed 
Among other geophysical problems are the effect 
of vertical loading on the earth’s surface (1917) and 
the waves m an atmosphere tho tomperatuie of which 
decreases with height (1910) This last pajwr must 
form tho basis of any future attempt that may bo 
mado to calculate the tides in tho atmosphere 

In 1920, Lamb retired from Manchester, and 
shortly afterwards returnixl to Cambridge, where 
his friend and colleague laird Rutherford hail just 
become the professor of physics Trinity College 
mode hun an honorary fellow and ho very fre¬ 
quently dined m hall, whore hits youthful nature 
mode him very welcome to u company which included 
men nearly fifty years younger than himself 

At this time. Lamb’s mind was much occupied 
with problems of aeronautical research Until a few 
years ago, he was a member of the Aeronautical 
Research Committee, and when ho retired from that 
body ho still kept in touch with the more purely 
scientific side of its activities Sometimes he helped 
with constructive criticism, sometimes lie formulated 
aeronautical problems in a mathematical form, and 
sometimes he gave defimto solutions of problems 
formulated by others His services in this field wore 
very much appreciated by those responsible for 
directing aeronautical research in Great Britain, and 
nowhere is' his loss felt more deeply than among 
those whom he honoured by his kindly but telling 
criticism of their work 

In 1884, Lamb was elected to the Royal Society 
He served throe times on its Council and was twice 
a vice-preHident In 1931, he was knighted Ho was 
president of the British Association m 1925-28 and 
of its Section A in 1904 He died on December 4 

Lamb had three sons and four daughters. His 
eldest son, E H Lamb, is professor of engineering 
at Queen Mary College, London The second, 
W. R. M Lamb, is secretary of the Royal Academy 
and was formerly a follow of Trinity The youngest 
is Henry Lamb, an artist. One of his daughters is 
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Mrs Palmer, now fellow and tutor of Newnliam 
College, Cambridge Another is Lady Brooke, wife 
of Sir J R Brooke, of the Electricity Commission 
Tins rocord of Sir Horace Lamb would be incom¬ 
plete without referrmg to his sunny temperament and 
the vivid interest m ovory kind of human activity, 
which made him so fascinating a personality to all 
who had the good fortune to come into contact with 
him Q I T 


Dr A A Belopolsky 

Ari8tarch Apollonovitoh Belopolsky, the well- 
known astrophysicist, member of the Russian 
Academy of Sciences since 1903, honorary director 
of the Pulkovo Astronomical Observatory in the 
USSR and since 1910 an associate of tho Royal 
Astronomical Society in London, passed away at 
Pulkovo on May 16, 1934, at the ago of oighty 
years 

The mam work of Belopolsky’s long and laborious 
life was connected with spectroscopic investigations 
of the sun and stars It was ho who was charged in 
1891 by F A. Bredichine, then director of the Pulkovo 
Observatory, with planning the astropbysical equip¬ 
ment for uso with tho 30-in rofractor, visual at first 
and later for photographic records. His first observa¬ 
tions wore on Nova Aungee, m 1892, and smee ho 
never missod any now star, ho accumulated a series 
of valuablo spectrograms and obtained m some cases 
puro absorption spectra characteristic of tho very 
first stages of tho outbursts At the same time, he 
mode spectroscopic observations of tho sun and was 
to the last president of the Solar Committee m the 
U S S R He was the first to determine, in 1916, the 
temperature of sunspots from his spectrograms 

In 1912 the Russian Academy of Sciences placed 
an order with the firm of Sir Howard Grubb, then in 
Dublin, for a big Littrow spectrograph, of 7-metre 
focal distance and a dispersion m the third order of 
1 mm = 0 76 A Owing to tho War and succeeding 
adverse circumstances, the instrument did not reach 
Pulkovo until 1923, and Belopolsky immediately 
took up his part of the international research on 
the solar rotation. 

Many beautiful records and classical discoveries 
testify to tho knowledge and tho experimental skill 
of Belopolsky Thus, in 1894, he discovered the 
velocity variations of 8 Cephoi associated with the 
changes of light Two years later ho made the sarao 
discovery for yj Aquilre and in 1899 for C Uominorum. 
In 1896 ho confirmed Keeler’s discovery of the rota¬ 
tion law of the rmgs of Saturn From his examination 
of the spectra of y Virgims and y Looms he made an 
important advanoo in the determination of the 
parallaxes of double stars His favourite star, 
however, was Polaris, and every second year he 
took up the determination of its elements A very 
striking achievement was his experimental proof of 
the Doppler effect. Already in 1894 he had set up 
a device consisting of a senes of rapidly rotating 
mirrors opposed to each other, thus making it possible 
to get very high speeds of the reflected ray of light 
In 1898 the arrangement was ready and Belopolsky 


was able to confirm by a puroly laboratory experi¬ 
ment a fundamental law of modern astrophysics 

To understand this remarkable gift in the applica¬ 
tion of physics to astronomy wo have to go back 
to Belopolsky's education His parents wore well 
educated but poor, and tlioy oncouraged Ins intel¬ 
lectual ambitions The boy revelled in natural 
sciences, made experiments at home in [iliysics and 
chemistry, and was a < raftsman, achievmg good 
results with the simplest moans and making instru¬ 
ments practically out of nothing He studied at 
the University of Moscow and graduated m 1877. 
F A Bredichine was then at the bead of tho Moscow 
Observatory , ho at once appreciated tho gifts of the 
young man and made liun his assistant In 1888 
Belopolsky went to the Pulkovo Observatory, where 
he stayed for the remainder of his life Ho published 
his work on sunspots and their movement in 1880 
From the beginning of the Aatrophysiail Journal m 
1896, he took a great interest in the periodical and 
was one of its associate editors 

During his eareer at the University of Moscow, 
Belopolsky had to provide for himself and knew 
what liardslup meant But science had captured 
him and he never failed her, whether in good or m 
hard times He was a very kind-hearted man, with 
a real sense of justice and truth. 

Rev T K Espin 

We rogrot to record the doath on December 2 of 
the Rev T H E C. Espm, tho well known 
amateur astronomor He began observing with a 
1 in telescope while at school at Haileybury, where 
his interest in tho heavens was aroused by the 
apjiearance of Coggia’s comet in 1872, and by Ins form 
master’s locturos on his favourite hobby, astronomy 

On proceeding to Oxford, where he took his degree 
m 1881, Espm found his first doublo star with a 
3-m rofractor, and evinced such enthusiasm that 
the Savihan professor allowed him the use of the 
University 13 m At tho age of twenty years he was 
elected a fellow of tho Royal Astronomical Society, 
and soon afterwards was appointed hjhm lal observer 
to tho Liverpool Astronomical Society, of wluoh he 
was a founder and president At West Kirby, 
Wallasey and Wolsingham, where he was curate 
(1881-88) to his father, Chancellor Espm, a well- 
known ecclesiastical lawyer, ho astonished the 
astronomical world by a survey of red stars, with a 
large reflecting telescope, of tho whole of the northern 
heavens, ho found 3,800, a total unoqualled by any 
other observer During this research more than thirty 
variables wore discovered and observed until their 
range and period were determined They included 
several remarkable objects, notably X Ophiuchi, 
V C'assiopeiae and R Canum Venat At the same 
tune he almost doubled the known number of type 
IV stars In 1899 Mr Espm began a micrometrical 
examination of all stars shown on Argelandor’s 
oharts—a total of well over 300,000—for new double 
stars, and before his death had found 2,675 For 
these researches, extending over forty years, and 
for the discovery of Nova Laeertae, ho received the 
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Jackson-Gwilt modal of the Royal Astronomical 
Society. 

Mr. Espm invented a spectroscope, a variablo- 
power eyepiece and Espm’s star detector On 
Rtfntgon’s discovery of X rays, ho built soveral high 
tension machines, culminating in a huge 24-plate 
Wimshurst, with which for many years he treated 
invalids from all over the country In rocont years, 
with the collaboration of W Milburn, Ins astronomical 
assistant, he investigated the radioactivity of local 
spring waters and published the results m his 
observatory circular for 1933 

During the later >cars ol his life, when he was 
unable to spend long hours m the observatory, 
Espm made and examined rock scitions from his 
specimens collected abroad, especially of those from 
Vesuvius, Etna and la's I’uys do Dfiine His scientific 
interests wore thus very wide, anil ho brought both 
observation and thought to boai on many objects 
ujHin the eaith as well as in tho heavens There are 
now lew natural philosophers of his tyjio, and his 
death has deprived tho world of ono who contributed 
much to its knowledge 

Mb Ernest Biniteld Havf.ll, whoso death at tho 
age of seventy-three years occurred on December 
30, was well known as one of the foremost authori¬ 
ties on Indian art, architecture and technology. 
He first went to India as superintendent of the Madras 
School of Art, and m 189ft was transferred to tho 


Calcutta School, retiring from the Education Service 
in 1908. While at Calcutta he founded what has 
since come to be known as the Calcutta Bchool of 
painting, and it was largely owing to his interest in 
indigenous industries that the village hand-loom in¬ 
dustry was revived An intenso and enthusiastic 
appreciation of tho aims of Indian art, especially of 
the Mogul and Rajput schools, was the basis of his 
conviction that the only future possible for a living 
school of art m India lay m an e\ olutionury develop¬ 
ment of the indigenous art, free from tho mfiuemc 
of European ideals and methods The enthusiastic 
welcome and support his views received from tho 
Nationalist party in India proved an embarrassment 
rather than an assistance when, after his retirement, 
ho endeavoured to promote m England a better 
understanding of Lidia's artistic achievement. Mr 
Havoll was a voluminous writer on Indian art and 
technology, Ins best known work being a “Handbook 
of Indian Art” (1920) 

We rogret to announce the following deaths 

Mr H G Boating, the official photographor to 
the Scott Expedition of 1910-13 to tho South Pole, 
on February 7, aged sixty-four yoars. 

Prof. Arthur Thomson, emeritus Dr Lee’s pro- 
fosaor of anatomy in tho University of Oxford, 
president of the Anatomical Society of Great Britain 
and Ireland in 1908, on February 7, agod seventy-six 
years. 


News and Views 


Ethnographical Films 

Considerable interest has been aroused by a 
recent announcement that tho Trustees of the 
British Museum have act opted the donation of a 
cuiematograph film of tho life of the Worora tribe of 
the Kimberley district of north-west Australia The 
film was presented by Mr H R Balfour of Mel bourne 
It was taken on the Government Native Reservo of 
Kunmunya, and shows the present conditions of 
native life Technological processes, such as the 
making of stone axes anil spear heads, in which 
these people are sjiecially skillod, tho making of fire 
by twirling ono stick on another, the spinning of 
human hair for thread and the like are shown as 
living crafts The ‘shots’ also include ceremonios and 
dances and an emu corroboroo Tho film has already 
been shown to missionaries, learned societies and 
medical students in Australia , but as is explained 
by Sir George Hill in a letter to The Times of February 
7, owing to the fact that it was taken on a Govern¬ 
ment reserve, under the regulations of the Common¬ 
wealth Government, it cannot be shown commercially. 
With tho permission of the Trustees of the Museum, 
arrangements have been made for tho film to be 
shown at a meeting of the Royal Anthropological 
Institute to be held on March 19 at tho London 
School of Hygiene and Tropical Medicine, but only 
fellows of the Institute and their guests can be ad¬ 
mitted A description of the film has been supplied 


by tho Rev ,T R B Love, who is sujionntendent of 
tho reserve and is well acquainted with the language 
of the Worora 

Although this film will, no doubt, prove of the 
greatest interest as an ethnographical record, it is 
by no means unique The cinematograph camera, 
has long boon usod as an adjunct to ethnographical 
exploration One of tho earliest records of this kind 
was the senos taken by Prof 0. G Sehgraan when a 
member of the Cooke Damels-Soligman expedition 
to New Guinea thirty years ago, which was Hhown at 
the Leicester mooting of the British Association in 
1907 , and tho late Sir Baldwin Spencer showed a 
detailed record of the life and oorroborees of tho 
natives of northern Australia at a mooting of the 
Royal Anthropological Institute in 1914 The 
diffidenoe felt by tho Trustees of tho British Museum 
in accepting the gift, notwithstanding the fact that 
it was a ‘non-flam’ film, has directed attention to the 
fact that the British Musoutn possesses one other 
film only, and that there is no offioial collection in 
Britain of these extremely valuable records of the 
life of primitive peoples, now rapidly passing away. 

The possibility of forming suoh a collection or re¬ 
pository was ono of a number of points connected 
with the making, selection and preservation of oinema- 
tograph films of anthropological and ethnographical 
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interest, which was referred to a special com¬ 
mittee appointed by the recent International 
Congress of Anthropological Sciences held in London 
in August last Tho committee is international in 
its composition, Groat Britain being represented by 
Capt T A Joyce of tho British Museum The 
matter, however, is not to be allowod to rest there 
so far as Great Britain ih concerned, and it is 
announced in the February issue of Man that the 
British Film Institute has established a Scientific 
Research Panel of its Advisory Council, of which 
Prof J L Myres will act as chairman, to collect 
information as to the extent to which the cinemato¬ 
graph has been used in scientific work, details of 
methods and difficulties in technique, and particulars 
of films of scientific interest which have not boon 
put into circulation through tho ordmary cormrieicial 
channels Tho Panel will welcome information on 
any of these pomts , communications should bo 
addressed to tho Secretary, British Film Institute, 
4 Great RursoII Street, London, W 1 

City and Guilds (Engineering) College, London 

In speaking, at tho jubilee celebration of tho City 
and Guilds (Engineering) College, Prof H E 
Armstrong directed spocial attention to the oiigrn of 
the Imperial College, tracing this and the general 
development of scientific activity at South Kensington 
mainly back to the lato Lord Playfair, in particular 
to his appointment at the Museum of Practical 
Geology, the home of the Geological Survey, about 
1843 South Kensington, ho believes, is still without 
any momornil of the great ‘little’ man Discussing 
the history of the Royal College of Chemistry, 
established in Oxford Street in 1846, now the Royal 
Collego of Science, Prof Armstrong said that the 
funds were chiefiy obtained from the farming com¬ 
munity, owing to tho enthusiasm aroused by Liebig 
in bis tour throughout agricultural England in 1842- 
43 When the Royal College of Science was openod, 
its rural promoters hail looked forward to tho develop¬ 
ment of the school in the interests of agriculture 
Man may propose but professors dispose nothing 
was further from Hofmann’s genius Agricultural 
chemistry, Prof Armstrong said, is not taught in 
England in a way in the least comparable with that 
in which engineering has boon taught in the Guilds 
Colleges. Ho ventured to express the hope that, by tho 
tune the College of Chemistry celebrated its centenary, 
it will have learnt what its original puqxise was and 
will seek to fulfil this By that timo perhaps tho 
world will have recognised that no other subject is 
so worthy of chief attention as is agriculture 

Speaking of his work at tho Central, after referring 
to the importance attached both there and at the 
Fmsbury College to engmeering as a necessary subject 
in tho chemist’s course, Prof. Armstrong said of the 
engineer : “I made no attempt to teach him chem- 
wtry : that I soon found to be impossible. I tried 
to teaeh him through simple acts of chemical 
inquiry, to experiment with a purpose , to observe 
accurately. abovo all to describe his work in 
lucid English : to take notes, in short, the hardest 


task of all My schoolmastering was not popular 
with many, at the tune In after years I have 
had my full reward, os not a few have told mo 
that my insistence on their learning to help thorn- 
selvos has been of special value to them" Be 
ended by saying “At this, perhaps the most critical 
and solemn moment of nvv life, ill tho interests ol' 
our national engineering effii icncy, 1 would plead for 
the recovery of the original spirit and a reennstitiition 
of the College as a sepal ale entity ” 

Sir Alfred Ewing and Seismometry 

Dn C Davison writes “During the five years 
(1878-83) that Ewing spent in Japan, like other 
English teachers in Tokyo he was infoetisl by tho 
enthusiasm of Prof John Milne, and became one of 
the Inst members, and afterwards a vi< e-presidont, 
of the Seismological Society of Japan founded by 
Milne in 1880 At one of the early meetings of the 
Society in that year, Ewing described Ins seismograph 
for horizontal motion, m which he procedod Rebeur 
Pnschwitz in dovising a horizontal pendulum with two 
fixesl supports In 1881, ho followed with an account 
of a seismometer for verts al motion, tins, with tho 
prouxlmg, forming tho well known inHtriimont mado 
by the Cambridge Instrument Co , Ltd In the follow¬ 
ing year, ho devised his duplex pendulum seismo¬ 
meter The horizontal pendulum was erected in tho 
Kngineoruig Laboratory ot the University of Tokyo 
m November 1880, and, at several lator rnoetmgs 
of the Seismological Society, he exhibited the 
diagrams obtained with it Tho interest aroused by 
these early accurato recoids of tin movements of 
the ground during an earthquake can bo readily 
imagined Shortly before he left Japan, Ewing ,vrote 
bis great memoir on ‘Earthquake Measurement', in 
which he described the vancniH forms of known 
seismographs and their underlying principles (Tokyo 
Unto S< i Dept Mem* , No !), 1883) Soon after 
this, his active interest in s .smomotry seems to have 
ceased, for, after his return to Great Bruam, ho 
made only one new contribution, that on seiBniometric 
measurements of the vibrations of the Tuy Budge 
during the passing of lailwaj trains (Hoy Hoc Proc , 
44, 394-402 , 1888) In these experiments made 

with a duplex pondulum seismometer, ho Hhowed that 
the greatest lateral and longitudinal movements of 
the bridge wore about A m and A in respectively ’’ 

Research Laboratory at the National Gallery 

Towards the end of 1934, tho Trustees of tho 
National Gallery approvod a scheme for the establish¬ 
ment of a laboratory to undertake the physical 
examination of pictures by means of X-rays, ultra 
violet and infra-red radiations, and by micrographio 
methods They also appointed a committee, consist¬ 
ing of Sir Honry Lyons, Sir William Bragg, and Dr. 
H J. Plenderloith, to act as an advisory body, should 
need arise : tho laboratory is in charge of Mr. F. I. G 
Rawlins A considerable amount of tho plant has 
already been installed, and work has begun with 
photomiorographio investigations, and to some extent 
with ultra-violet light. At the present rate of progress 
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it is expected that the laboratory will be fully 
equipped by the end of April The X-ray apparatus 
will contain several novel features. In addition, a 
number of ancillary researches are being initiated, 
including the microscopical examination of woods 
used for panels it is hoped that this inquiry will 
produce valuable data for making the description 
of works in future editions of the catalogue more 
exact, as woll as being a help in the question of 
attribution 

Large Sunspot Group 

A moiikuately largo sunspot group which formed 
on February 5 has attracted, for its size, an undue 
amount of notice m the daily Press The group 
occupies about 800 millionths of tho sun’s hemisphere, 
and a spot of those dimensions will be no uncommon 
oecurrenco during tho next six or seven years, as tho 
sunspot cyclo passes tlirougli its maximum in 1038 
Actually, a larger group, occupying 1000 millionths 
of the sun’s hemisphere, has already appeared since 
the last minimum in 1933 This group had its central 
meridian passage on April 21 9, 1934 (see the 

Observatort) for February 1035, whore an account of 
1934 sunspot activities will be found) The present 
spot is, however, not without mtorest No spot was 
detected on a photograph exposed at Greenwich on 
February 5 at 10* 1 , but at 1 l h a spectroscopic dis¬ 
turbance was seen in the spectrohohoscope, which 
seems to have been tho genesis of the actual spot 
On account of cloud, no photoheliogram was taken 
on February 6, and the spot appeared fully developed 
on Fobruary 7. Tho spot’s latitude is 14° S , and it 
was bom west of tho central meridian Its central 
meridian passage—if it survives—will take place on 
March 14 noxt The spot is of such u size that it could 
just be soon by the nukod oye if it was on tho control 
meridian Near the limb, where the spot appears 
foreshortenod, a spot of this size would be invisible 
It is intcrestuig to note that tho number of naked 
eye sunspots per annum follows tho orduiary sunspot 
curve very closely, and that the 11-year cycle could 
well havo been discovered by an observer provided 
only with a smoked glass- and a good climate 

Natural and Artificial Clouds 

In his Friday evening discourse at the Royal 
Institution on February 8, Sir Gilbert Walker 
discussed natural and artificial clouds Apart from 
cumulus clouds of various types, the oauses of tho 
geometrical patterns that are to bo seen in tho 
sky must bo sought in the behaviour of layore of 
fluid which are made unstable either by heating 
them from below or cooling them from above. It 
has been known for fifteen years that a stationary 
liquid when unstable develops a polygonal pattern, 
and that an unstable liquid flowing down a trough 
forms pairs of vortices rotating in opposite directions, 
with their axes parallel to the direction of flow, or 
of shear. Sir Gilbert’s pupils have carried these 
investigations further, and A Graham used a wind 
tunnel formed with a heated iron plate as lower 
surface ; its upper surface was a cool glass strip 
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8 ft long and 9 in wide, a third of an inch above 
the iron plate When pulled by a motor, this gave 
vanablo rates of shear in tho air. The former ex¬ 
planation of olouds oooumng m long rolls or in a 
rectangular pattern as caused by Helmholtz waves 
was shown to be unsatisfactory , and it was verified 
that whilo a rapid shear duo to motion exceeding 
one inch a second produces longitudinal cells, one 
less than a fifth of that rate leads to transvorso 
cells, and an intermediate rate to a rectangular pattern 
Various types of longitudinal clouds were discussod, 
and Sir Gilbert withdrew his former explanation of 
spirals in these clouds as duo to stream lines, showing 
that there are normally two equidistant spirals liko 
those in a twistdriU, and that those appear to bo 
the two component vortices intertwined Photo¬ 
graphs of clouds were used to demonstrate the forma¬ 
tion of a number of patterns of clouds at different 
heights , and an account was given of the explana¬ 
tion suggested by A Graham of the paradox that, 
in the laboratory, liquid rises m the axis of a cell 
while m air there is descent there Attention was 
also directed to the existence of cloudH duo to in¬ 
stability or the sun , and to tho use of clouds of 
longitudinal and rectangular patterns for long¬ 
distance gliding under the name of ‘oloud-stroots’ 

Structure of the Universe 

Spbakinq to tho Durham University Philosophical 
Society on February 1 at Armstrong College, New¬ 
castle-upon-Tyne, Dr Herbert Dmgle, assistant 
professor of astrophysics at tho Imperial College of 
Science and Technology, gave a historical account 
of the dovolopmont of our ideas of the structure of 
tho universe. Defining the ‘universe’ as the whole 
of physical existence, he pointed out that this 
apparently general subject domands a treatment 
whioh is in many respects unique The idea of infinity 
beoame general with the Renaissance, and this seemed 
to place the conception of tho whole universe beyond 
the power of the finite mind, until Newton restored 
the possibility with his implicit ooncopt of universal 
law which was everywhere applicable. There have 
been two criticisms of this , a valid objection, that 
this extension oflocally derived law may be incorrect, 
and an invalid one, based on our imperfect knowledge 
of atomic processes, whioh ignores the fact that the 
laws of a whole can be arrived at without combining 
the laws of elementary parts. Towards the end of 
last century, it was argilod that the Newtonian law 
of gravitation was inconsistent with an infinite 
extension of uniformly distributed matter, of how¬ 
ever low a density Relativity theory, however, 
made such homogeneity acceptable. The Einstein, 
de Sitter and expanding universes are widely known' 
nowadays, but Dr. Dmgle made it clear that there 
is nothing esoteric about such theories, and that 
their underlying principles might have been expected 
from recent observations even if they had not been 
discovered when they were. It was stated also that 
there is no objection to belief m an infinite space, if 
one is willing to admit that in Einstein’s space-time 
it may be quite beyond physical exploration. 



February 16, 1935 


NATURE 


261 


The Uncertainty Principle 

In a lecture dehvored to the Physical and Chomioal 
Society of University College, Nottingham, on 
February 4, Prof. E Sohrfldinger directed attention 
to the difficulties and contradictions which arise from 
attempts to umte quantum theory with goomotry 
anil with the theory of relativity Although the first 
rosearohes on wavo mechanics used the relativity 
ldoas, they are really m flat contradiction to thorn. 
Tho theory of relativity supposes that rods and 
clocks can be used to measure exact lengths and 
times, and that in some way velocities can also be 
measured accurately Unfortunately, Heisenberg’s 
uncertainty principle, which appears to bo inhoront 
m quantum mechanics, lays down that simultaneous 
accurate measurements of position and velocity arc 
impossible Moreover, tho regulation of a clock is 
not possible to more than a limited degree of ac¬ 
curacy, except when the clock is infinitely heavy 
Similar considerations forbid us to apply our ideas 
of Euclidean geometry, based upon ideal rigid 
measuring rods, to small physical regions Physicists 
have at least as much confidence in tho special theory 
of relativity as in quantum theory , tho problom of 
devising a unified theory appears to be still unsolved. 

A French Chemical News Service 

We have before us tho first number of Lea NouvtUes 
de la Chimve —a new monthly paper issuod m Paris. 
It resembles in its general appoaranco a daily papor, 
a fact which may seem unusual in England , in 
France there exist already several medical nows 
journals having the same format The front page 
of tho new journal contains news items, uiterviews 
and similar topical material, on the second pago 
we find a review of general scientific activities m 
the universities and laboratories, while the third and 
fourth pages are devoted to general technical and 
oconomio information The editor of the new papor 
is M Jean Gerard, the active director of the Maison 
ilo la Chimie and its Centro of Documentation We 
understand that if the new venture fulfils tho ex¬ 
pectations of its promoters, it will develop mto a 
weekly and finally into a daily nows service oovering 
not only the field of chemistry but also that of science 
in general. 

Baffin Island Survey 

The annual report of the Canadian Department of 
Marine for the fiscal year 1033-34 contains some in¬ 
teresting information respecting the operations of 
the Canadian Hydrographic Service during the 
period under review. Among othor technical observa¬ 
tions, the Service earned out a survoy of the Baffin 
Island coast, of which tho following extract is a 
partial descnption. "In aspect, the south-eastern 
coast of Baffin Island is very bleak, bare rugged lulls 
of gneiss and granite rising to elevations about 600 
feet olose to the sea and to greater heights inland 
The ragged shore is broken by numerous fiord-like 
inlets, but from Pntzler Harbour to Burner Inlet, 45 
miles north-northwestward, the shore is fronted by 
man y islets, rooks and shoals of a most dangerous 


charaoter The 50 fathoms contour, which lies at an 
average distance of 3 miles oft the islands, should 
be considered the ilanger line The country is quite 
uninhabited except for some Eskimos who travel 
gregariously along the coast in whalolxiats (omiaks) 
These natives appear to he of a very good type—- 
healthy, honest and well adapted to the rigours of 
tho country Thoir habitat is both the north and 
south coasts of tho long peninsula which separates 
Frobisher bay from Hudson strait The small, swift 
rivers which flow into the heads of the inlets are 
well stocked with a fine spocios of salmon trout 
woighing up to 8 lbs , this food, together with seal, 
constitutes thoir chiof diet At certain times a 
caribou hunt takos place and tho hunters travel 
mland for several days to secure fresh meat In 
addition, tho country also provides aquatic fowl, 
ptarmigan, arctic hare and an occasional walrus or 
polar boar ” 

Reversing Falls at Barrier Inlet 

After recording the absence ot good ship harbour¬ 
age between Pritzler Harbour and Barrier Inlot, tho 
report of tho Canadian Department of Marine goes 
on to describe the physical features of the latter, 
which is an arm of tho sea extending 12 miles 
inland At tho ontranco, it has a width of about a 
mile and a half, but two miles uiHide, the width 
contracts to throe quarters of a mile The channel 
is still furtlior constricted at this point by a number 
of rocky islets, connocted at low stages of tho tide 
and leaving only two narrow passage-ways loss than 
a hundred yards wide "Tho free flow of the tido in 
and out of the inlet boing thus constricted at the 
narrows, a ‘hoad’ of water is formed and creates 
a reversing falls At tho time of low tido on Oi tober 1, 
there was a shoor outward waterfall 8J feet in height, 
and the loworing of the fiordal waters continued for 
a space of 2^ hours whilst the tide was rising outside 
at tho foot of the cataract Slack water occuired for 
a few moments when tho flood tide roaciiod the 
elevation of the water in the fiord but almost 
immediately the inward rush of water formed whirl 
pools and great eddies and soon waves, 6 feet high, 
careened wildly from side to side A boat attempting 
to pass through at such time would be ongulfed ” 

American Museum of Natural History: New Director 
According to Science of January 15, Dr George H. 
Sherwood has resigned his post as director of the 
American Museum of Natural History to give his 
entire time to the School Service Section as curator- 
m-ohief of oducatiou Dr Sherwood will remain 
honorary director of the museum Dr Roy Chapman 
Andrews will succeed Dr. Sherwood as the active 
head of the museum As leader of tho Central 
Asiatic Expeditions of the American Museum of 
Natural History, Dr Andrews took his first expedition 
into the field in 1916 to work in the territory of 
Tibet, South-west China and Burma His second 
expedition went mto North China and Outer Mon¬ 
golia m 1919, and tho third expedition has worked 
m Central Asia, especially in Mongolia, since 1921, 
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where it uncovered some of the richest fossil fields 
m the world Dr Andrews was awardod the Klisha 
Kent Kane Gold Medal of the Philadelphia Geo¬ 
graphical Society, previously gi\on to only eight 
explorers Brown University and Beloit College have 
both conferred on lum the degree of honorary doctor 
of soionce Ife has been given tho Hubbard Modal 
of the National Geographic Society in recognition of 
his discoveries m Asia Ho is well known as a lecturer 
and author of popular hooks and articles on the results 
of his various expeditions, mi hiding a largo volume 
covering his entire field work m Mongolia and China 
up to the present time entitled “The New Conquest 
of Central Asia” 

Organisation of Museums 

The Madrid Conference on Museography on 
October 28-No\ ember 1, 1934, attended by seventy 
five experts representing twenty different countries, 
was noteworthy for the publicity it gave to tho organic 
life led by museums outside their actual exhibition 
galleries, quite as much as for the success of tho 
Conference in paving tho way for a general treatise 
on the principles and practioe of museums The main 
object of this Conference, organised by tho Inter¬ 
national Museums Office and tlie International 
Institute of Intellectual Co operation, was to collect 
observations and the results of actual experience 
from as large a number of museums and countries as 
possible, rather than the formulation of general rules 
The ugenda of tho Conference mcludod discussions 
on the general principles of tho architecture of a 
mtisoum, on museum equipment both in exhibition 
and other public rooms and in the museum ser\ ices, 
on lighting, heating, ventilation and air-conditioning , 
tho conversion of ancient monuments and othor 
buddings into museums , general principles regarding 
the enhancement of works of art; methods of pre¬ 
senting collections , organisation of stores, reserves 
and study collections , permanent and temporary 
exhibitions, problt rns arising from tlio growth of 
collections , exhibition material, plans of rooms 
and the numbering and labelling of exhibits A 
number of sjiecial questions such as collections of 
sculpture, dcroratne and industrial art, folk-art and 
ethnography, anil graphic and numismatic collections 
wore also discussed The Academy of fine Arts, 
Madrid, was specially fitted up for the Conference 
by tho Spanish Government, and the International 
Museums Office lent a considerable amount of 
graphio and photograplm documents to illustrate 
the papers 

Electric Discharge Lamps for Road Lighting 

In many of tho long stretches of mam roads 
between towns and villages the only practical way 
of lighting at present seems to bo by moans of the 
lamps on tho vehicles In a paper on “Electric 
Discharge Lamps and Road Lighting” read to the 
Institution of Automobile Engineers on December 11, 
Mr. H. Warren and Mr L J Davies show how the 
length of the permanent illumination of roads can 
be extended, with acceptable eoonomy, by means 
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of the new discharge lamps, when care is taken to 
distribute the light scientifically by means of suit¬ 
able lanterns Controlling tho reflective properties 
of the road surfaces has also to bo taken into con¬ 
sideration With mercury and Hodium vapours we 
have two substances which, when excited in the 
correct way, produce a sufficient proportion of energy 
in the visible Hpectrum to give a two- or throe-fold 
increase in efficiency over incandescent lamps A 
fifty fold efficiency is theoretically possible, but tho 
practical utilisation ol electrical discharges has just 
mode a beginning At jiresont, electric discharge 
lamps for street lighting are of two mam types, high- 
pressure mercury vapour and soil mm vapour The 
former type of lamp is most favoured in Great 
Britain, while on the Continent and in America the 
sodium vapour lamp is most uses! Mercury discharge 
lamps have an excellent ‘luminous output’ during 
tlieir lives, which are longer than those of other 
forms of lamp The colour of the lamp, when v lewed 
directly, is greenish-white In the colours radiated, 
blue, green and yellow pmlommate, but red is 
practically lacking By incorporating cadmium with 
the inorcury a satisfactory red tmgo can he introduced, 
but at a slightly lower efficiency' The colour correction 
of those lamps is receiving a groat deal of attention 
in common tul research laboratories at present 

Continuously Evacuated Radio Transmitting Valves 

At tho mooting of the Wireless Section of the 
Institution of Electrical Engineers on February 0, a 
paper entitled “Continuously Evacuated Valves and 
their Associated Equipment” was read by Mr C R 
Bureh and Dr C Sykes This paper describes tho 
development of demountable thernnonio trans¬ 
mitting valves of various power ratings, the valves 
being evacuated continuously by means of oil con¬ 
densation pumps This work has arisen out of some 
exporunonts carried out m 1929 on tho distillation 
of lubricating oil in a molecular still It was found 
that ono of tho fractions was about a thousand 
times less volatile than inorcury, so that if such a 
liquid oould bo used as tho workmg fluid m a con¬ 
densation pump, a vacuum of the order of 10~* mm 
should be attainable without the use of liquid air 
or other refrigerants , and such a vacuum is quite 
adequate for valvo exhaustion These expectations 
have been fully realised in the development of oil- 
condensation pumps which will work against a fore¬ 
vacuum of 0*05 mm and will produce a vacuum 
of Iff"’- 10"* mm at a speed of 20 litres per second 
Such pumping equipment is described m the paper 
in some detail, and reference is made to its application 
to the production of thermionic valves of a power 
rating ranging from 20 kw. to 500 kw. for high- 
frequency furnaces and for radio transmitt mg 
stations Several valves of tho 30 kw order have 
been in use on commercial radio traffic at the Post 
Oflioe station at Rugby for long periods, and they 
have given satisfactory servioe A 500 kw. valve is 
in tho stage of experimental trial on the long-wave 
transmitter at Rugby. The relative merits of these 
valves and those of the soalod-off type were discussed 
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briefly in the paper, and were enlarged upon by 
several sjioakers in the discuHsion which followed the 
reading of the papor 

Deep-Sea Observations with the Bathysphere 

Four years ago. Dr William Beebe and Mr Otis 
Barton descended m their ‘bathysphere’- -a Hteel ball 
lifted with quarts windows—to a depth of a quarter 
of a mile below the suiface of tho ocean off Bermuda. 
During the soason of 1934 tlioy successfully estab¬ 
lished a new depth record of 3,028 ft Tn tho National 
Geographic Magazine of December 1934 and the 
Bulletin of the Nev> York Zoological Society of 
Novenibor-Dooomber 1934, interesting articles deal 
with the fitting-out, opeiution and scientific obsoiva- 
tions mado, during f hose lati st dives Exi client 
photographs in the text provide a word picture of 
the undertaking, and a series of coloured plates 
give vivid impressions of the strange and birarre 
forms of life as seen by l)r Beebe through the window's 
of the ball and described over the telephone lino 
between the bathysphere below and the parent ship 
at the surfaco Three doop sea fish, new to scionco, 
are describod, including tho five lined constellation 
lish .Bathysidus pentagrammue, which Dr Beebe speaks 
of as one of tho most gorgeous doop-sea inhabitants 
he has over seen Five rows of photopliores emit¬ 
ting yellow and purple light produced a beautiful 
pattern of illumination through tho darkness From 
this and other records, there can be little doubt as 
to tho success and scientific value of this daring 
method of observation 

Optical Research 

Ax the meetings of tho Institut d’Optique, held 
[lonodically at the Sorbonne and generally under the 
chairmanship of Prof, Charles Fabry, director of the 
Institut, the communications considered relate as a 
rulo to one particidar branch of the subject, and the 
Revue d'Optique Theonque et Instrumentale issues a 
separate copy of the proceedings which may run 
to as much as BO pages l^wt year, tho January 
meeting dealt with tho employment of liquid prisms 
ui spectrographs, that of March with interference 
methods of studying movements of tho air, the 
April meeting with ultra-violet polanmetry and 
with tho densities of photographic images, and 
the June meeting with the light of the night sky 
In several cases the subject is introduced by a 
short sketch of past work on it and its present 
aims and prubloms, given by the president, and 
descriptions of current methods and instruments 
by specialists in the subject follow These pamphlets 
«®em capable of affording great assistance to those 
requirmg brief r&um6s of the present positions of 
the various branches of optical research 

Systems tics of the Diptera 

Mb. P H. Grimshaw has recently published a 
useful artiole entitled “Introduction to the Study of 
Diptera, with a Key for the Identification of Families” 
(Proc Roy. Phye. Soc., Edin., 22, Pt. 4, July 1934) 
The paper gives a clear account, accompanied by 


illustrations, of tho various structural features of 
importance in classification A list of the chief general 
works on tho order is provided and a diagnostic key 
to all tho existing families Tho key is translated and 
adapted from Lindner's “Fliogen dor palaoartischon 
Region” and should prove especially valuable to 
those entomologists who are not specialists in the 
inseot order concerned 

Review of Seismology 

The National Research Council of tho National 
Academy of Sciences at Washington is issuing a 
series of bullotms on tho phy'sics of the eaitli, to 
give scientific workers who are not specialists in the 
subjects treated an idea of the position and problems 
of various branches of geophvsii s Among tho 
bullotms m this series which have already boon issued 
are those on volcanology, the figure of tho earth, 
meteorology, tho ago of tho earth and oceanography 
Recently, Bulletin No 90 on seismology has appeared 
It has been prepared by a Committee of which Prof 
J B Macelwane is chairman Witlun 219 pages it 
includes twenty chapters, and gives a very valuable 
and interesting general view of the subject Chapters 
by the chairman include -the definition and classifica¬ 
tion of earthquakes, tectonic earthquakes, plutoiuo 
earthquakes, rock fall earthquakes, body waves, 
reflection and refraction of seismic waves, surfaco 
waves and paths and velocities of seismic waves 
within tho earth , H O Woods contributes articles 
on volcanic oarthquakes, field investigation and 
surface geology in relation to the ‘apparent’ intensity ; 
articles by II F. Reid deal with magnetio offocts, 
earthquake mechanics und with tho focus The 
principle of the seismograph is described by J A 
Anderson, and P Byerly contributes five articles on 
analysis of seismograms m earthquakes, rocordB at 
intermediate and great distances, tune distance 
curves, reduction of trace amplitude, and seismic 
goograpliy The Bulletin has numerous biblio¬ 
graphies and is priced at 2 dollars. 

Books on Anthropology and Archeology 

Catalogue No 574 (Anthropology and Folklore— 
ArchieologyandEthnography)issuedbyMessrs Francis 
EdwardH, Ltd , 83 High Street, Mary Inbone, London, 
W 1, including both new and second-hand books, 
though, naturally, the latter predominate, contains 
just under a thousand items On lookmg through the 
list, two points occur, one being the high average m 
tho quality of tho books from the point of view of 
the anthropologist, and secondly tho Fact that, with 
certain exooptions, the pm ea do not rulo high With 
regard to tho first point, the subjects e vorod by the 
catalogue, it is almost needless to say, have boon a 
happy hunting ground for tho wilder tho< rist and 
speculation has been rife in thoir literature It is 
evident that here on the whole a wide discretion has 
been exercised in selection The question of price 
is no less interesting. It is not intended to convey 
that this catalogue is an exceptional opportunity for 
bargain hunters—although it would be possible to 
form from its pages an excellent nucleus of a reference 
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library in anthropology at a very moderate price— 
but rather that the rantios, and even some of the 
older standard books which command a high price, 
are becoming increasingly rare. Among the items 
to be noted are some complete runs of scientific 
publications, such as the Folklore Society’s publica¬ 
tions and thoso of the Royal Anthropological Insti¬ 
tute, some lengthy runs of Archceologxa and a virtually 
complete set of the Journal of the African Society, of 
which certain numbers are now impossible to obtain, 
except by fortunate accident A noteworthy item is 
Edge Partington’s ethnographic album of the Pacific, 
of which, it in thought, not more than half a dozen 
copies are now in existence in private hands 

Announcements 

Thk following have recently boon elected foreign 
members of the Rojal Academy of Scionces, Stock¬ 
holm Prof Robert Robinson, profossor of chemistry 
in tho University of Oxford , Prof F D. Adams, 
emeritus Logan professor of goology in tho McGill 
University, Montreal , Prof Ejnar Hertzsprung, 
professor of astrophysics in the University of Leydon, 
Holland , and Prof A V Hill, Foulorton research 
professor of tho Royal Society, formerly Jodrell 
professor of physiology in University Colloge, London 

At tho annual general meeting of the Royal 
Astronomical Society held on February 8, the following 
officers wore elected President : Mr J H Reynolds , 
Vice-Presidents : Prof S. Chapman, Dr H. Spencer 
Jones, Dr H Knox-Shaw, Prof F J M Stratton , 
Treasurer Sir Frank W Dyson , Secretaries . Mr 
W M H Greaves and Dr W M Smart, Foreign 
Secretary Prof Alfred Fowler 

Mb B H Wilsdon has boon appointed to tho post 
of director of research to the Wool Industries Research 
Association at Torridon, Headingley, Leeds Since 
1020, Mr Wilsdon has been assistant director and 
superintendent of the Building Research Station of 
the Dcjiartmcnt of Scientific and Industrial Researoh 
He was oducatod at Lincoln College, Oxford, and 
after a period of research there, went to India as a 
professor of chemistry, afterwards gainmg varied 
experience in applied research in agriculture and 
organising tho Irngation Research Institute of the 
Punjab Besides publishing work on chemical and 
physical subjects, Mr Wilsdon has done pioneer work 
on the application of statistical methods to industrial 
problems of specification ami standardisation 

In Natube of February 9 (p 212), it was stated, 
following the Report for 1933-34 of tho Department 
of Scientific and Industrial Research, that the new 
process of the Wool Industries Research Association 
for the production of unshrinkable fabrics is being 
exploited under mill conditions and that materials 
should be available to tho public oarly this year. We 
are informed by tho Association tliat work still 
remains to be done on tho problems which occur 
in transferring the operation of such a process from 
the laboratory to a commercial scale, and that “it 
is certain that underwear or other knitted materials, 


finished by application of the W.I R A.’s new un¬ 
shrinkable process, will not be available to the 
Trade boforo 1936” 

The Secretary of State for the Colonies has made 
tho following appointments Mr R M Gambles, 
to be veterinary officer, Cyprus , Mr. J. D. Tallantire, 
to be superintendent of agriculture, Nigeria ; Mr 
J M S Ushor-Wilson, to be superintendent of 
agriculture, Nigeria, Mr R L Brooks (deputy 
conservator of forests), to be conservator of forests, 
Trinclad , Mr P E Carcenac (assistant conservator 
of forests, Mauritius), to be assistant conservator of 
forests, Malayu , Mr J de Meza (veterinary bacterio¬ 
logist), to be chief votormary officer, Nyasaland , 
Mr J C Muir (superintendent of agriculture, Gold 
Coast), to be senior agricultural officer, Zanzibar , 
Mr F B L Butler (grader and inspector, Agri¬ 
cultural Department, Kenya), to be chief grader and 
inspector of produce, Agricultural Department, 
Cyprus 

Thk twenty-fifth Dutch Congress of Natural 
Soionco and Medicine will bo held m Leyden on 
April 23-26 under the presidency of Prof J van der 
Hoeve with Prof L G. M Baas Boohing as president 
of the biological section and Prof E Gorter as 
president of the medical section Furthor information 
can bo obtained from the gonorol secretaries, Dr D. 
Coelingh, Rogonteslaan 2, and D. N R. Pekelharmg, 
Jr, Moentweg 48, Bussiun. 

Applications are invited for the following appoint¬ 
ments, on or before tho dates mentioned •—Pro¬ 
bationer mapping assistants to H M Land Registry— 
Tho Secretary, Civil Service Commission, Burlington 
Gardens, London, W 1 (Fob. 21) A hood of the 
Engineering Department of the Willesdon Technical 
College—-The Secretary, H M Walton (T ), 10 Great 
George Street, Westminster, S W 1 (Feb. 22) A 
lecturer in eloctncal engineering at Norwich Technical 
College— Tho Principal (Feb 26) A lecturer in 
olectrioal engineering at Chesterfiold Technical College 
—Tlie Director of Education, County Education 
Office, St Mary’s Gate, Derby (Feb 26) A computer 
(Class II, male or female) for the Ordnance Committee, 
Royal Arsenal, Woolwich, S E 18—Tho Secretary 
(Feb 26) A principal of the South-East Essex 
Technical Collogo-—Tho Director of Education, County 
Offices, Chelmsford (Feb 28). A lecturer m pathology 
in the University of Bristol—Tho Registrar (March 1) 
A lecturer in bacteriology in the University of 
Manchester and assistant bacteriologist in the Pubho 
Health Laboratory—The Secretary, University, 
Birmingham 3 (March 1) Junior scientific officers 
at tho National Physical Laboratory to work in the 
Aerodynamics and Radio Departments—The Director 
(March 4) Probationary assistant engineers in the 
Post Office Engineering Department—The Secretary, 
Civil Servioe Commission, Burlington Gardens, Lon¬ 
don, W.I (March 7) A lecturer m anatomy and 
deputy-director of the Department at St. Thomas’s 
Hospital Medical School, Lambeth Palace Road, 
London, S E 1 (March 16) Laboratory assistants 
(male) at the Experimental Station, Porton, near 
Salisbury—The Commandant. 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications 
Notes on points in some o» this week’s letters appear on p. 271 
Correspondents are invited to attach similar summaries to their communications 


Viscosity of Helium 1 and Helium II 
Determinations havo recently Been made in tlio 
Cryogenic Laboratory at Toronto of the viscosity of 
liquid helium in its two states, helium I and helium II 
Helium I donotea the liquid as it first forms at a 
tomperature of 4-2° K When the prossure above 
the liquid is progressively reduced, the temperature 
falls and the liquid bubbles freely as it boils under 
the reduced pressure Suddenly, 
whon a temperature of 2 2° K is 
reached, the liquid changes its 
state—a change indicated by 
complete cessation of boiling, 
although the temperature oon- 
tuiues to fall as pumping is con¬ 
tinued. 

The viscosity of liquid helium 
was measured, stop by step as 
the temperature was reduced, by 
moans of observation of the log¬ 
arithmic decrement and periodic 
tune of the oscillation of a cir¬ 
cular metal cylinder submerged 
in tho liquid helium The cylinder 
was 2 5 cm in diameter, and 8 5 
cm in longth over all, the top and 
bottom boing bevelled in tho form 
of cones, each 2 1 cm in height. 

From the top of the oylinder a 
stiff phosphor-bronze rod 0 07 
cm in diameter extended 62-O 
cm The rod and cylinder were 
suspended by a line phosphor bronze ribbon 14 0 cm 
long The rod was sufficiently long to ensure that 
the suspension wire was kept at room temperature 
Fuller reports of tho experiment will be mado 
elsewhere: the results only are announced here 
Helium I at 4-2° K . ij = 0 00011 o o s. units 
Helium I at 2-3° K . tj = 0 00027 „ 

Helium II at 2-2° K : tj=0 000033 „ „ 

To show tho definiteness of the viscosity change 
we may cite the follow mg. During tho oourso of the 
experiments tho oylinder was set swinging m helium 
H (<2 , 2° K) and the prossure over the helium liquid 
was allowed to ohange to that corresponding to a 
temperature of 2-7° K. The oylinder continued to 
oscillate throughout the interval of this change of 
temperature, but as the state of the liquid changed 
from II to I, there was a very distinct and abrupt 
ohange in the logarithms, decrement, which corre¬ 
sponded to the above changes m the coefficient of 
viscosity. 

This work was carried out by Messrs Wilhelm, 
Misener and A. R. Clarke 

E. F. Burton. 

McLennan Laboratory, 

University of Toronto. 

Jan. 9. 


An Application of Infra-Red Photography to 
Palseobotamcal Research 

Transfer preparations of fossil plantR, particularly 
those of Carboniferous age, provide the palooobotanist 
with tho plant romams separated from the rock 
matrix and mounted on a transparent base of Canada 
balsam or cellulose ester While many of these fossil 
remains are translucent and giv o the investigator tho 


opportunity of studying some of their microscopic 
features by transmitted light, many are opaque with 
ordinary types of illumination. 

It has been found that some of these apparently 
opaque fossils are translucent with respect to infra¬ 
red rays, and photographs taken on plates sensitivo 
to the infra-red part of tho spectrum reveal quite 
a considerable amount of dotail otherwise invisible. 
The accompanying illustration (Fig 1) moludes (1) a 
photograph by transmitted light of a fossil plant of 
Coal Measure age taken on an ordinary photographic 
plate , (2) is the same subject taken on a panchrom¬ 
atic plate with a dark red filter, and (3) is the 
same subject taken on an infra red plate with an 
infra-red filter The exposure required with the 
panchromatic plate was considerably longer than that 
required for the two other photographs The exposure 
with the infra-red was one minute The magnification 
is in each case 6 5. 

It is clear that since this fossil is a thin layer of 
coal, this method of examining carbonaceous fossil 
plants may be very effective in coal petrology in tho 
examination of coal in thin sections. 

John Walton 

Department of Botany, 

University, Glasgow. 

Jan. 16. 








266 


NATURE 


February 16, 1935 


Scattering of Hard q-Rays and Annihilation Radiation 

To dotermme the relative importance of the 
annihilation of positive electrons in the phenomenon 
of the ‘scattering’ of hard f rays, observations were 
mado on the secondary f-radiation from thin lead 
foils irradiated with thorium C“ y-rays (25 ingm ) 
With a scattering angle of about 140°, 0 8 cm 
effective lead filter was sufficient to absorb practically 
all tlie Compton scattering, and still leave pro 
dominant the softer of the two components in the 
anomalous scattoruig, namely, the component which 
has been attributed to the annihilation of positive 
oloctrons 

A sheet of paraffin wax was placed in front of 
the sourco to reduce to a minimum tho number of 
positive electrons falling on the scattorer Measure¬ 
ments wore made on tho secondary y radiation from 
foils of varying thicknesses (t) down to tlueknosses 
of the order of, and appreciably less than, tho average 
range (ft) of tho positive electrons, oxpectod from 
theory, from the y rays used, If tho annihilation 
hypothesis is correct, tho ‘scattered’ radiation under 
these conditions should, in the region t ~ R, decrease 
much more rapidly with decreasing I than its first 
power, owing to the escape of the positive electrons 
from tho foil before annihilation This rapid decreaso 
was actually found, tho effect of tho thinnest foil 
used (~ 0 002 cm ) being only about 30 per cent 
of the value corresponding to a linear variation with t 
This shows that at least, about 70 por cent of the 
scattered radiation under those conditions is due to 
annihilation' 

To test further the annihilation theory of the origin 
of the soft component, it was compared, under 
practically identical conditions, with the Compton 
scattering through 79°, this anglo of scattering giving 
Compton radiation of the sumo wave-length, namely 
h/mc, as that of the theoretical annihilation radiation 
Both in frequency and intensity tho soft component 
was found to agree fairly well with the theoretical 
expectations, and there is no question, according to 
the present experiments, of the annihilation radiation 
being only a small fraction of the theoretical value, 
as mamtaincd by Botho and Horn* The theoretical 
intensity was estimated in tho usual way from the 
number of positive electrons products! by the primary 
y-rays according to Dirao's theory* 

To investigate thefami component in tho anomalous 
scattering, observations wore made with different 
thicknesses of load filter in the path of tho secondary 
rays, up to 5 cm of lead at 140°, and up to 7 cm 
at 80° While a slight progressive hardening was 
found with increasing filter strength, throughout this 
range, Micro was no evidence for setondary radiation 
of primary hardness Actually, with the maximum 
filter thickness, the secondary radiation was definitely 
softer than tho hard y-rays from radium C. The 
latter correspond to a quantum energy of about 
1 -9 x 10* volts, while the effective primary radiation 
in the above experiments has a quantum energy of 
2-65 x 10* volts 

The initial intensity of the hard component from 
lead ib of the order of 15 per cent of that of the 
half-million volt radiation It is somewhat aniso¬ 
tropic, being more intense at 80° than at 140° 
The anisotropy is more pronounced for light elements. 
These results are qualitatively in agreement with 
the supposition that the hard component is due 
to X-radiation from Compton electrons, and the 
annihilation of positive electrons before reaching the 


end of their range, the degree of anisotropy of such 
tertiary radiations being dependent on the atomic 
number through the nuclear scattering of tho 
secondary electrons The importance of the first of 
those processes has already been emphasised by 
Launtsen and Oppenhoimer 4 , and from more recent 
and detailed calculations by Whcoler and Plosset* 
it appears that tho two processes will account for 
at least a large part of the hard component 

A fuller account of tho experiments described m 
this note, and of a more detailed analysis of the 
results when completed, will be published m due 
course The experiments wero earned out at the 
laboratory of tho institute for Theoretical Physics, 
Copenhagen, and I should like to take this oppor¬ 
tunity of thanking Prof N Bohr for his kind interest 
in the investigation, and also Dr J C Jacobsen and 
Mr K E Brostrom for their valuable assistance m 
the experimental work 

E J Williams. 
Institute for Theoretical Physics, 

Copenhagen Jan 12 


1 Cf earlier experiments by tho writer using 0 1 mm lead foil and 
radium C y-rays (Nature, 133, 416 , 1934) 

• Z l‘h V M , W. 083 , 1934 

• Oppenhelmer and Pleaset, Phyt Rev , 44, 53 , 1033 Bethe and 
Heltler, Proe Roy Roe , X4», 8), 1834 

• Phye Rev , 41, 80 , 1934 

• To be published In the Phyneal Review Tln.no authors have also 
considered other possible effects, including tho Hannan scattering of 
the primary radiation, and found them to be unimportant 


Colchicine and Tumour Growth 
The finding of considerable numbers of mitotic 
figures in the hscmopoietic organs of normal healthy 
anunals and in the neoplastic tissues of tumour- 
bearing animals after colchicine administration has 
lod many studonts to suspect an inter-relationship 
between mitosis and the alkaloid But the effect 
of colchicine in slowmg down tho rate of growth of 
nooplastic tissue has not boon reported 
Following on some earlier observations (unpublished, 
1927) which I made in conjunction with the late Prof 
M R J. Hayes on tho beneficial effects of deep X-ray 
therapy on nooplasms in patients suffering from acute 
attacks of gout, which were being treated with col- 
chicum, a series of experiments was recently planned 
with tho object of determining to what extent tho 
colchicine might affect new growths 

In one of these, a group of twelve tumour-bearing 
mieo (M 63), were injected subcutaneously on 
alternate days with small doses of colchicine (kindly 
supplied by the director of the Wellcome Bureau of 
Scientific Research, where the work was carried out) 
Treatment lasted for a period of two weeks. Twelve 
other tumour-bearing mice wero used as controls. 
Tho tumours'at the end of the first week showed 
much less growth as compared with the controls ; 
while at the end of the second week there was no 
roacroscopically recognisable tumour tissue present 
m 66 6 per cent of tho injected animals, and only 
minute nodules could be detected in the remaining 
33 -3 per cent These nodules finally showed complete 
regression, and no tumour tissue oould be recog¬ 
nised eight weeks later Tho controls in all but one 
instance showed a marked development of the tumour 
In anothor series, the percentage of animals in which 
there was no recognisable tumour tissue at the end 
of two weeks was 100 per cent 

From the effects observed in these tumour-bearing 
mice, it was thought advisable to de term me what 
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offeots, if any, could be obtained in dogs with spon¬ 
taneous tumours. Of several dogs treated or under¬ 
going treatment with colchicine, the changes observed 
in a spontaneous tumour in the peritonsillar region 
m ono of these animals is sufficiently striking to 
warrant recording 

Case history Softly ham, 11 years old. Difficulty 
in swallowing biscuits observed about August 26, 
1934 By September 30 a marked tendency for 
holding his hoad on the left side had developed 
On November 19 it was difficult and painful to open 
tho mouth The difficulty m deglutition had in¬ 
creased, and tho animal was unable to bark On 
examination there was seen an uleerated tumour on 
the loft side of the lineal mucous mombrane just 
ventral to tho anterior pillars of tho fauces on tho left 
side, about the sizo of a walnut The dog was admitted 
to tho Royal Veterinary College on December 19, 1934, 
and injections of colchicine woro begun, following 
on the clinical diagnosis of epithelioma Injections 
were continued on altornato days and on January 
9, 1935, a small portion of the tumour was excised 
for histological examination The cluneal diag¬ 
nosis was confirmed The administration of col¬ 
chicine was continued and the tumour insjiootod 
daily There was a progressive diminution m tho 
size of the growth, and on January 29 only a small 
sear remained at the site of tho original growth 
These experunonts arc being continued with various 
transplantable tumours, and a numbei of animals 
with spontaneous tumours are being treated with 
colchicine 

The significance of these and other fact9 relating 
to the ofTocts of colchicine in man and other anunnls, 
as well as tho effects of such agonts as X-rays and 
radium in combmation with colchicino on now 
growths, will be published and discussed in collabora¬ 
tion with Dr (I M Findlay, of the Wellcome Bureau 
of Scientific Research, to whom I am indebted for 
facilities and assistance in carrying out this research 
E C Amoroso. 

Royal Veterinary College, 

London, N W 1 
Feb 4. 

Identity of Vitamin B, and Flavine and the 
Nomenclature of Vitamins 
Klvkkjkm and Koelin have stated 1 that vitamin 
B, and flavines are not identical Now Elvohjem 
and Koehn work with chicks, while Goldberger and 
others, who were the first to adopt the notation 
'P-P factor’, which was afterwards called vitamin 
B„ have used dogs and rats for their experiments 
The first symptom that they describe for their rats 
was “a tendency of the lids of one or both eyes to 
adhere together with, in some instances, an accumula¬ 
tion of dried secretion on the margins of the lid" 

It is precisely this pathological condition which 
we have been able to cure by lactoflavuie Tho lacto- 
flavme that we used was prepared from milk, accord¬ 
ing to the methods devised by Kuhn Further, 
Miss Cluck and others, who were among tho first to 
use the notation vitamin B„ found that a preparation 
of egg-white is rich m vitamin B t . Mr. Tiene, in our 
laboratory, found, on exposing that extract from egg- 
white to sunlight, that the vitamin is lost; this 
suggests that this vitamin, which Miss Chick callod 
vitamin B„ is a flavine. Therefore I think that 
Kuhn is right in calling his lactoflavino vitamin B, 
These investigations demonstrate, I think, that 


we are adopting tho wrong method m our nomen¬ 
clature of vitamins by denominatmg them according 
to the letters of the alphabet When we isolate more 
of them—and I am sure there aro still several as 
yet unknown vitamins—wo havo tho trouble of 
giving them the right letters, and there is again the 
danger that two investigators may < laun tho same 
letter for quite different substances, as is tho ease 
with vitamin B, Also, tho old system is not at all 
logical vitamins B 1 and B a aro not only quite 
different substaneeH, but have also very different 
actions, on tho other hand, vitamins D, and D, 
probably do not differ very much ui structure, and 
in action differ only quantitatively. 

I should like to propose, therefore, to omit all 
theso lottors in the denomination of vitamins The 
vitamins that aro isolated in a pure state should be 
given their propor namos, ns has alroady been done 
for some of them. So long as they remain unisolnted, 
they may receive a provisional name, just as in the 
ease of hormones Hence vitamin A may provision¬ 
ally be railed anti xerophtluilmic-vitamin 

Further, I proposo to <al I the present vitamin Bj 
in tho future anourin (from a[nti polyJneiir[itis 
vitam]in). I think I have some right to propose 
this, as Dr Donat 11 and I were the first to obtain 
this vitamin in a crystalline state 

Of the other B vitamins, ono is railed flavin 
Whether this is the Hjieeific anti-pellagra v itamin or 
not may soon bo known, when the puro flavin is 
tested on human pellagra patients 

Vitamin C is already culled ascorbic tu id by Szont- 
(lyorgyi, which name has come into general use 
Ono preparation of vitamin D is already called 
calciferol As soon as tho antirachitic factor from 
cod liver oil, which is certainly a different substance 
from calciferol, is prepared in a pure state, it will 
receive a name 

Tho E vitamins may provisionally be called se\- 
vitannns or anti sterility vitamuis 

It is a pity that there is no international committee 
to regulate this nomenclature 

B. C P Jansen 

Laboratory for Physiological Chemistry, 

University, Amsterdam Jan 24. 

• NATUM, 1*4, 1007 , 1934, 


Aluminium Chloride as a Catalyst of Hydrogen 
Interchange 


The Fnedel Crafts reaction 

RC1 I C.H, C.H.R + IIC1 

suggests tho use of A1C1, as a catalyst for the inter¬ 
change of hydrogen between benzene and hydrogen 
chloride We have found this expectation confirmed in 
the following experiments' 0 5 gin of A1C1, was 
brought into contact, for three hours, in a vessel of 
about 100 c o capacity, with a mixture of ordinary 
benzene and hydrogen chloride containing 13 4 per 
cent D, the temperature in two runs being 25° and 
60° respectively 


Pit cent D In 
hydrogen chloride 
after treatment 
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From the analysis of the hydrogen ohlonde givon 
in column 4, it follows that in both cases more than 
90 per cent of the D had passed over from the hydro¬ 
gen chloride into the benzene. This has been con¬ 
firmed by analysing the benzene formed We havo 
found indications that under the above experi¬ 
mental conditions the reaction proceeds to some 
oxtent, even when no AIG'U is present, but in this 
case it goes at a much slower rate 

J. Kenner 

M POLANYI. 

University of Manchester. P Szego 


Crystal Structure of Cyanuric Tnazide 
In connexion with the discussion on dipole 
moments held by the Faraday Society at Oxford m 
April 1934, Sir William Bragg described 1 briefly the 
results of a research, which I had boon making on 
the structure of cyanuric triazide A Fourier analysis 
of the measured X-ray intensities of ( hkw) planes 
showed the three nitrogen utoms of the azide group 
to be in a straight line* Details of the research wero 
promised later and wore held up for an absolute 
intensity determination to be made. The calculations 
aro now completed and will, I hope, bo published soon 
Mr E W Hughes lias now published* a structure 
which resembles mine, but differs from it in certain 
important features He shows the azide group as 
departing from linearity by 15°, while I find that 
any departure from the straight line oould not 
exoood 3° or 4° The distances between tho cen¬ 
tres of the atoms in tho cyanuric ring ho finds 
to be all oqual, thus indicating an oscillating double 
bond as m benzone I find those distances alternately 
larger and smaller, corresponding with fixed single 
and double bonds respectively. The mter-atomio 
distances which I find are not ui complete agreement 
with lus. Mr Hughes’s estimates of the intensity 
of X-ray reflections wero made by eye and I cannot 
think this a sufficiently safe or acourato method for 
tho purpose My measurements were made by means 
of a Robinson photometer and put on an absolute 
scale by the accurate method of the ionisation 
cliamber T __ 

I. Ellie Knagqs 

Davy Faraday Laboratory, 

Royal Institution, W 1 

1 Nath**, li4, US , 1934 
• Tratu Far Soe , 30. 828 , 1934. 

‘J Cham I'hyt , 1, 1936 


Spectra and Latent Energy in Flame Gases 

In a recent letter on the above subjeot. Prof. W. T 
David 1 points out that after flame has travelled 
through an inflammable gaseous mixture, the gases 
remaming omit luminous (visible and ultra-violet) 
radiation for a considerable period of time if their 
temperature is kept up. In an investigation earned 
out at the United States Bureau of Standards, 
accounts of which have already appeared*.*.*, 
evidence of prolonged emission in the infra-red was 
obtained from observations of flame in the cylinder 
of an engine delivering power. 

Infra-red radiation (to about lip) was recorded 
from explosions in a small single cylinder L-head 
engme, through fluorite windows let into the engine 
head. The fuels used were benzole, and benzole 
blended with a low-grade petrol. Observations were 


made of a small depth of ohargo perpendioular to the 
direction of flame travel, so that radiation was 
successively recorded from unbumed charge ahead 
of the flame front, from the flame front, and from 
gases remaming behind the flame front Curves of 
radiation against crank angle were initially horizontal, 
rose sharply (at the instant visible flame appeared 
under the window m use) to a maximum, and then 
decreased gradually 

From gases under a window adjacent to the 
sparking plug, radiation from non-knocking ex¬ 
plosions reached a maximum slightly before maximum 
pressure was recorded in the cylindor, and at the 
same instant visible flame appeared under another 
window, slightly more than 10 cm. away m the 
direction of flame travel (This distance corresponded 
to 20 o -26° of engine crank rotation ) 

From gaseH in tho ‘knocking zone’, radiation from 
non-knocking explosions continued to rise for 20° of 
crank angle after the arrival of visible (lame in 
knocking explosions visible flame arrived earlier, and 
a higher maximum radiation was reached, 15° later 
os against 20°. For both non-knocking anil knocking 
explosions, maximum pressure in the cylinder pre¬ 
ceded maximum radiation 

Later in the cycle, both radiation and pressure 
curves for knocking explosions were below those for 
non-knocking, indicating greater loss of energy from 
the charge involved in the knock. 

The fact that radiation through a given window 
continued to rise for approximately 20° of crank 
angle after the arrival of flame under that window 
was taken as evidence that formation of H,0 and CO, 
molecules continued for at loast this period, and 
probably longer, after inflammation Some doubt 
was consequently expressed concerning the assump¬ 
tion, based on oxygon determinations at successive 
moments durmg the cycle, that combustion is com¬ 
pleted in a narrow flame front* 

It may be that, in an engme cylinder, some 
metastable H,0 and 00, molecules are formed, 
which then part with their latent enorgy, either 
communicating it to neighbouring molecules or 
emitting radiation on the wave-lengths characteristic 
of H,0 and CO, This would make it easier to 
reconcile the 20° lag between the appearance of flame 
and the attainment of maximum radiation m the 
infra red, with the shorter period required for com¬ 
bustion to be completed ui a narrow flame front. 
It is also possible that the phenomenon of fuel-knock 
may be connected with the proportion of metastable 
molecules formod during combustion 

Sydney Steele. 

7, Sefton Avenue, 

Widnes, Lancs 


1 NATO**, 134, 681 , 1934 

• Steelo, NaTOM, 198, 186-6 , 1931 

• Steele, Ind Em Cham, 85, 388-93 , 1933 

• Marvin, Caldwell and Steele, National Advisory 
eronautlea, Technical Report No 4S6 , 1934 

• Withrow, Lovell and Boyd, Ind Eng Cham , 38, 946 , 1930. 


Diamagnetism of Light and Heavy Water 
The molecular diamagnetism of light water, 12-97, 
has been olosely approached in the values hitherto 
published for heavy water: 12 90‘ and 12-70*. A 
coincidence has been observed in this department by 
J. H. Cruiokshank, using a Cune-Ch6neveau magnetio 
balance: the molecular diamagnetism of heavy 
water was 12 90 ± 0-02. Additional measurements 
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on light/henvy water mixtures, containing 44, 62 
and 87 per cent of heavy water, showed strictly 
additive susceptibility H,O t l) t O and HDO there¬ 
fore appear to have identical mold ular dia¬ 
magnetisms, and to liav e no influence on one aunt hoi '» 
magnetism 

J II Cruiekshunk, however, has carrieil out a 
more refined measurement, and notifed a peculiar 
lag in which appears an obseivablo magnetic dif¬ 
ference between the two waters The change in 
susceptibility of freshly melted water, the tempera 
turn of which hail boon allowed to rise to that ol 
tho balance, 18° C , was followed over a period ot 30 
minutes after molting b> < ontinuously reiulmg tho 
deflexions The readings gradually increased to a 
maximum at 20 nuniitos after melting, and then fell 
slightly to a constant value 

According to recent views'. 4 , the state of co¬ 
ordination of watt i is siiili that the molecules are, 
for geometric reasons, 1 m lcl fiuthcr apait than they 
would he in a state of closest packing Therefore, 
although the local effect of co ordination is to lower 
tho diamagnetism at the bonds, the volume effei t 
punents depression at other points anil keeps the 
diamagnetism up In ice, co ordination is a 
maximum , m freshly mclti-d water, there is a lag 
in deco ordination shown by a continuous change in 
the susceptibility This change is an increase to 
begin with, because the dix o ordination hx ul effect 
(with its rise of diamagnetism) is predominant, 
Enter, the eorros[x)nding volume effect (with its fall 
of diamagnetism) bisomcs more effective, as seen in 
the development of a maximum value 

In heavy water, both the increase in susceptibility 
to the maximum value and the subsequent fall to 
constant value are less than in light water, but take 
plaie in the same tune Deco-ordmation m heavy 
water tends to tuke place less readily than m light , 
but tho higher degiee of co ordination in tho equili¬ 
brium state, and the accelerating effect on doco- 
ordination of the higher initial temperature, 3 8“ 0 , 
counteract this tendency, with the result that 
equilibrium is reached in the same tune as for light 
water Tho rise to and the fall from the maximum 
susceptibility are less because tho total loss of co¬ 
ordination required to reach equilibrium is less and 
thus thero is less scope for display of lag 

It has been assumed that the temperature of tho 
water rose to 18° C before the observations were 
begun, but the rise in susceptibility due to a still 
rising temperature requires to be added to tho rise 
m susceptibility due to tho local effect of doco- 
ordmation This makes the rise to the maximum 
greater than tho fall to the equilibrium 

During an ordinary determination of susceptibility, 
the lag described hero escapes observation because it 
is finished long before tho constant can be 
determined ■ — -■ ■ - 


Spectrum of Doubly Ionised Iodine 
Wouk on the identification of the lines belonging 
to this spectrum was begun more than four years 
ago and a preliminary announcement on a cine 
obtained which was oxpei ted to lead to an analysis 
ol the hpectrum was made at the time in these 
columns 1 That clue, however, did not leud to the 
expected result, anil had to be abandoned Finally, 
it was realised that the only way of solution, though 
necessarily a very lengthy and tedious one, was to 
hnd all possible differences between the wave¬ 
numbers ascubcd to this spectrum 

For this purpose the measurements made by 
Kerris* were used and, tfulfilling the frequency 
differences up to within about 15,500, nearly 35,000 
subtractions were effectisl From these lias been 
sorted out what is believed to be a gi mime regularity 
among 50 lines of the spec trum The agreement 
among the various differentes oci urring in this 
intercombination is of the order of 0 2 This has led 
to the identification of most of the terms in the Bn 
and 6p levels and a few m the r v! level The relativo 
values of the terms are 


Op level 0, 68 5, 1731 0. 2790 7, 4851 0, 5071 4, 
6587 1, 8193-7, 10965 2, 12988 9. 

Os level 28222 3, 29630 3, 29908 9, 30272 0, 
30503 0, 32839 7, 35299 4 
Sd level 24618 0, 27004 7, 40086 6 
Details of the work up to date are being sent foi 
publication in tho Indian Journal of Physics 

J B Seth 

Physics Laboratory, 

Government Collego, Lahore 
Dec 24 


‘Viscacelle’ as a Material for making Compensating 
Plates and Wedges for the Polarising Microscope 

‘Visoaoellk’ (colluloso shoct manufactured by 
Messrs Courtaulds by the viscose process and used 
extensively as a wrapping material) is birefrmgent 
Thoro seems little doubt that this property is duo 
to a not onontation of the long cellulose molecules 
caused by tho unidirectional tension to which the 
shoot is subjected while being ‘spun’ Undor this 
tension, tho molecules may be oxpocted to arrange 
themselves so that thoir length directions are parallel 
or nearly parallol to tho direction of tension This 
explanation is supported by the fact that the directum 
of tension (revealed on out sheets by parallel streaks) 
is the ’slow’ direction of vibration 

The accompanying table gives some relevant 


The same experiment was tried with ben- 
zeno m p. 5 4° and aniline m p —8", but 
in neither case was a maximum observed, 
although it oould be seen repeatedly with 
the waters 


Francis W. Grav. 

Jambs H Cruickshank 
Department of Chemistry, 

University, Aberdeen 
Dec 17 

» c!’iT! 0d J Amer Ckm Soe . 56, 4336 , It 

■ F«lUcnbr*oh. Natumummtckajlm, U, 417 

« W »nd Fowler, J Clum Pkyt , 1, 616-648 , L#3i 
R H Fowler, Proe Cam Phil Soe , SO, 226-241, 11 


W0 Ordinary, Grade 1 

300 Ordinary, Grade 2 
400 Ordinary, Grade 1 
A00 Ordinary, Grade l 


1 020 - 0 025 (3 layere) purplish red, f 576 

J 020 - 0 025 (3 lavera) orange red, 460-480 

> 025 -0 030 (3 layer*) bright blue, r 650 

> 040 - 0 046 (l layer) pale veUow, 300-340 

<2 layers) bright blue, r 660 
) 020 - 0 025 (3 layer*) bright blue, r 050 


properties of specimens of different grades of 
‘Viscacelle’ supplied by Messrs Courtaulds Tho 
rolative retardations were doducod from tho jiolarisa- 
w®4 tion colours by means of Levy’s colour chart of 
birefringences 
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The figures show that the thinnest specimens 
(“300” grades, 0 020 0 025 mm ) lmvo, in single 
layers, relative retardations approaching, though in 
tho main somewhat greater than that of the quarter - 
wavo mica plate, and a strip of tho material bound 
between two glass slips by means of pieces of gummed 
label can in lact be used as a satisfactory substitute 
for this accessory Throe lac els ol tho “300 Ordinary” 
mounted in tho samo way can bo used in place of 
tho unit retardation selonite plate, whilst a step¬ 
wise pile of strips affords an alternative to the mica 
stopped wedge or quart/, wedge The colours given 
by such a wedge appeal to be quite normal 

It. must be emphasised that the figures in the table 
refer to particular spot miens However, 1 have 
examined a number of other specimens taken from 
proprietary articles without tmding wide deviations, 
and it seems that the birefringence of tho material 
may bo taken as roughly constant for a given thick- 
noss It may happen that Boveral specimens of the 
“300" thickness have to bo tried bofore one is found 
from which a sensitive rod can be built up It may 
bo mentioned that the higher birefringence of the 
momtureproof sarnplo (last in tablo) as compared 
with others of tho same thickness is not connected 
with its protective coating, for when this was dissolved 
off with a mixture of acetone and ethyl acetate, no 
apparent docreaso in tho birofrmgom <> was observed. 

I am indebted to Messrs Oourtaulds for supplying 
graded samples and for information concerning tho 
manufacture and properties of tho material 

N II Hartshornk 

University College 
Sw ansea 
.(an 10 


Dimensions of Electric and Magnetic Units 

If m a recent letter 1 Sir James Henderson uses 
the word ‘dimensions’ in its customary senso of 
relation to the units of length, mass and time, ho 
is arousing falso hopes by suggestuig the possibility 
of a ‘discovoty’ of tho dimensions of and A',, 
for those dimensions, and not merely the numerical 
values of the quantities, are both completely arbitrary, 
depending upon the units of measurement which may 
bo selected 

It lias indeed been proved that ■=- c* 

whore .1 is tho quantity appearing in Ampere’s 
equation and c is the velocity of propagation of 
electromagnetic waves in a vacuum, hut it still 
remains true that p 0 and K c may each be separately 
given any values whatever In some systems of units 
which have been adopted or discussed, for example, 
in tho Oaussian system, separate values have boon 
assigned to each , in other systems, as m the ‘electro 
static’ and in the ‘electromagnetic’ system, a value 
has been assigned to either A'„ or and the other 
obtained from it by an arbitrary assumption such 
as A — I, while other recently discussed systems are 
founded upon the adoption of two independent 
arbitrary assumptions from which the values of K, 
and p 0 can deduced, but for purposes of measure¬ 
ment, as distinguished from historical or more or loss 
sentimental considerations, a system depends only 
upon the values of A„ and p 0 characteristic of it 
and not at all upon the methods by which these 
values wore finally reachod 

It is true that the electronic theory asserts that 
a magnet is not merely equivalent to but, identical 
with a certain system of electrons m motion, but the 
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argument that this identity necessarily requires tho 
adoption of a system of units in whioli p 0 ■= 1 or 
in which mlj must bo dimensionally equal to iL' is 
altogether unsound 

Sir Jamos may readily convmro hunself of this 
by the examination of tho following simple oxample 
The modern form of the electronic theory obviously 
suggests tho existence of a ‘natural’ system of electro¬ 
magnetic measurement in which tho unit of electric 
quantity will be the electron and the unit of magnetic 
moment will be tho Bohr magneton The ‘natural’ 
unit of current will be such that a current i will in¬ 
volve tho net passage of i oleetrotiH per unit of time 
and tho ‘natural’ unit of quantity of magnetism will 
be such that two equal and opposite quantities w 
of magnetism separated by ono unit of length will 
have a magnetic moment of m magnetons On this 
system it is obvious that mL is dimensionally a 
numeric while tho dimensions of iL x are L'/T, and 
it is easily deduciblo that tho dimensions of A' 0 are 
T'lML* and of p 0 , T'/ML l The numerical values 
of those quantities will, of course, depend upon the 
units of length, mass and time adopted 

It is scarcely nocessary to romark that the 
theoretical eharins of such a ‘natural’ system are 
totally eclipsed by its practical inconveniences 

L R WlLBERFORCE 

University of Liverpool 

Jan. 21. 

■NATtJRIS, 186, 106, 1910 


Structure of the Caudal Fin of the Cod 

With reference to Dr Whitebouse’s suggestion 1 
that the caudal fin of the co<l is of a normal homoceroal 
type, may I state that I have just completed a study 
of tho development of this fin, as a result of winch 
I can aftirm that, while it certainly preserves indica¬ 
tions of its homoceroal origin, it would be misleading 
to apply tlio term ‘homoceroal’ to it in its present 
form 

Whereas in the homoceroal fin praotioally the whole 
of tho web is supported by morphologically vontral 
skeletal elements belonging to the hypoehordal lobe, 
m the (ladotd fin the upper half of the web is sup¬ 
ported by morphologically dorsal elements which 
arise m a dorsal fin fold, this growing back to fuse 
with a corresponding ventral fin fold and thus form 
the symmetrical web Now Agassiz* long ago showed 
that, because tho homocercal hn developed as an 
exaggeration of heterocercy, the terminal ‘axial lobo’ 
of tho embryonic caudal fin (in which is included the 
tip of the notochord) forms a small dorsal lobe to 
the developing definitive fin He was, however, 
unable to find this lobe in the eod, as can be well 
understood frofn my own observations, which show 
that it is suppressed between the developing dorsal 
and ventral components of the fin , it is here, m 
other words, medial rather than dorsal in position. 

For this and other reasons the term ‘pseudocaudal’ 
appears to me to be the most satisfactory designation 
for the Gadoid fin A full report and discussion 
of my results will be published elsewhere 

E J. W Barrington. 

Department of Zoology, 

University College, 

Nottingham 
Jan 14. 

> Natusb, 185, 70, January 12, 1935 

* Proe A mar Aoad , U , 1877 
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Evolution and Human Origins 

My attention has boon directed to the loading 
article in tho issue of Nature: of January 26 hi which 
criticisms are made on an address by me to the 
Victoria Institute recently I have no desire to 
enter into further written controversy on the subject 
just at present, and you might probably bo unable 
in any case to afford space for it in the jiages ol 
Natuiik If, however, no notice woro taken of the 
objei tions urged, it might be considered that silence 
gave consent or that no answer is jiossiblc I beg 
thcrefoio by your courtesy to say that when, as seems 
probable, a new edition of the address is published, 
careful consideration will be given to the arguments 
in your loading article and such counter-arguments or 
replies presented as are necessary or possible This 
will probably be a more convenient way of dealing 
with them than extending the controversy at the 
present time in tho pages of your valued periodical 

Sulinouth, South Devon Ambrose Fleming 
Feb 3 

More Work for the R.S.P.C A. 

Much satisfaction must have been felt by lovcis 
of the lower animals in reading the review m 
Nature of February 2 (p 164) of the work accom¬ 


plished by the RSPCA since its foundation in 
1824 It encourages one to hope that the Society 
will delay no longei in pressing foi prohibition 
of tho cruel practice of docking the tails of 
horses 

It is not likely that anv serious opposition would 
he offered to such legislation as may he noctsxuiy 
to render docking a penal offence Something might 
be accomplished if horses mutilated and dishgmed 
in tins senseless manner were disqualified as prize¬ 
winners m tho show ring, but that would not act 
as universal prohibition Ono has hut to watch 
horses thus mutilated when turned out to grass m 
summer to realise what they suffei fmin swiums of 
flies 

Fortunately, the practice of doc king is not nearly 
so goneial as it used to be During the Peninsular 
War, tho Duke of Wellington required all cavalry 
chargers to bo so floated m order that they might 
lie distinguished from those in the French army' 
At the present tune, howovei, the houses of British 
cavalry and those m all mu rig and most hunting 
establishments are not docked , but many farm 
horses and trotting cobs are still subject to tho 
removal of some ol then lower vertebra* 

Hkrhfrt Maxwell 

Monreith 


Points from Foregoing Letters 


The behaviour of liquid helium indicates that it 
exists in two forms, helium I and helium II Their 
viscosities have been determined in Prof E F 
Burton’s laboratory at Toronto It appours that 
when helium I, which is formed at 4 2° K, is fuither 
cooled, it boeoines moro viscous down to 2 3° K , 
at 2 2" K the liquid suddenly becomos moro fluid as 
it changes into helium II 

Thin layers of carbonaceous fossil plants such as are 
present in coal, while opaque to ordinary light, allow 
the passage of infra-red radiation Prof John Walton 
submits photographs of a fossil plant taken in red 
and mfra-rod light, the latter showing marked internal 
struoture. 

It has been suggested that y radiation may he 
changed into positive electrons and vico versa Dr 
E J Williams finds that very thin load foils (about 
0 002 c:m thick), when irradiated with y rays from 
thorium 0*, yield loss than the calculated amount 
of secondary y-rnys This he interprets as evidence 
that the positive electrons produced by tho original 
y-rays escape from the lead-foils before they are 
‘annihilated’ and ohangod into the softer secondary 
Y-rays The more penetrating y-rays scattered by 
lead-foil are ascribed to y-radiation from recoil elec¬ 
trons and to the annihilation of positive electrons 
bofore reaching the end of their journey 

Colchicine, the active substance from tho seeds and 
corm of tho meadow saffron, hitherto used in the 
treatment of gout, has been found by Dr E V 
Amoroso to be effective in treating a spontaneous 
tumour in a dog Dr Amoroso also states that 
colohicino has effected the regression of tumours 
transplanted on mice 

Prof B C P Jansen supports Kuhn’s claim that 
lactoflavme is identical with the originally described 
vitamin B„ since both have identical effects on dogs 


and lats and are rendered inactive by exposure to 
Hunlight Prof Jansen advocates the use ol descriptive 
names instead of lettors to indicate the various 
v itainins 

Prof W T David has put forward the view that 
‘metastable molecules’ at count for tho after-glow of 
gases following upon an oxjilosivo leoctum Dr S 
Steolo lecalls previous observations showing pro¬ 
longed emission of infra-red radiation during the 
explosive reactions which take place in a combustion 
engine Ho suggests that m t n engine cylinder some 
metastable H,0 and CO, molecules may be lormed 

Tho magnetic susceptibility of freshly meltm water 
increases during the first twenty minutes and then 
falls to a constant level This is explained bv Dr 
F W Cray and Mr J H. Cruu kshatik as due to the 
lag in the rearrangement of the water molecules (each 
molecule of H f O is surrounded by four others m a 
more or loss tetrahedron fashion , this arrangement 
is somewhat different m ice and in water) With 
heavy watoi a similar but leas pronounced chango 
with time is observed 

Dr. N H Hartshome directs attention to the 
fact that transparent cellulose sheets behave towards 
light in a manner similar to that of cry stals of mica, 
selenite and quartz, and in appropriate thicknesses 
may be substituted for them in making compensating 
plates and wedgos for the polarising microscope 

Commenting on a let tor from Sir Jarnos Henderson, 
Prof Wilberforce shows that tho accepted tluxiry of 
the identity between magnetic phenomena and 
oleetronio motion does not establish, as a necessary 
deduction, the equations p, =■ 1, K t — l/c'. on 
the oontrary suggests a different ‘natural’ system of 
electromagnetic measurement attractive in theory but 
inconvenient in practice The theory of dimensions 
has often been useful in deducing new physical laws 
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The Bones of Comenius Viry shortly after the death 
of the groat Czech scholar, John Amos Comenius, 
m Holland in 1070, ins fame, and even lus last 
routing place were forgotten owing to disturbed 
conditions both in his native land and in Holland 
In tli<> ember pait ol the nineteenth eonturv Ins 
memory was revived , but notwithstanding an 
abortive attempt to fix the site of his grave in 1871, 
it was only after the close of the War that the 
Czechoslovakian (loveminent was able to make 
arrangements with the Dutch authorities for the 
disinterment ot his remains This was made possible 
by the disc every of the' register recording his inter¬ 
ment in November 1070, not m the ‘groat church’ 
of Noarden, as had previously been thought, but in 
the 'Walloon' chinch This edifice, after a varied 
histoiy, had long boon occupied as a military barracks 
The records showed that the body of Comenius had 
been deposited in a ‘common’ grave, in which two 
further interments had followed after considerable 
intervals Largely owing to the interest of Mr It J 
Vonka, of tlio Czechoslovakian Legation, and l)r 
K A B Oosterhuis, of Amsterdam, this grave was 
identified and one of the throe skeletons provisionally 
identified by its position and general condition as 
that of tho great scholar The remains havo been 
examined and measured in detail by Prof A J P 
van doit Brock and Prof J Matiegka, who after a 
close comparison with portraits of Comenius and 
such information os is available, pronounce the 
identification to be in all probability well founded 
The skull is hyperbraohyeephalic (cephalic index of 
80 71), liypsu ephabc (vertical index 77 64), ouryrno- 
topic anil mesoprosopic Tho orbits are large and 
the nose thin Tho form and dimensions of the skull, 
in fact, are such as are frequently encountered in 
Czei hoslovakta Among the more noteworthy 
features are tho breadth of forehoad and the fact 
that, notwithstanding tho age of tho subjoct at the 
tune of death, tho sutures of the skull had not closed 
Tho discovery of the remains and their character 
and method of identification are desertbod in Anthro- 
pologwa (Academic Tilifspie dos Sciences et dcs 
Arts, Prague, Time Classe, 1933, just received) 

Prehistoric Rock Paintings in Abyssinia The Abb6 
Breuil describes in L'Anthropologi-e (44, No 5-6) a 
number of rock-paintings in tho Harrar (Abyssinia) 
which lie oxnminod in 1933, when Dr Paul Weinort 
was engaged in tho excavation of the palaeolithic 
cave of Pore Epic at Dire 4 Daoun One series of 
paintings was in the cave and a second was on a 
rock discovered by P Azais at Sourro. sixty kilo¬ 
metres from I)ir6 Dnoua The cavo of Pore-Epic is 
situated at the top of a cliff about 200 metros above 
tho right bank of the River Dirc-Daoua Its deposits, 
separated by two thin layers of stalagnnto, belong 
to mesolithic and upper palieolithic cultures analogous 
to those of Kenya and South Africa In the upper and 
middle deposits, uumstcro soltitro aungnac inn im¬ 
plements are associated with geometrical microlitlis 
and a c oarse pottery On the right wall aru a number 
of drawings, all more or less schematic, which are 
partly covered by doposits and, consequently', are 
older than the more recent stalagmite. Tho figures 
are highly conventionalised and, therefore, difficult 
of identification Approximately, however, a list 


can be established which includes twenty human 
figures comparable to the most si hematic of southern 
Spam, one elephant, one lion, two canny ores with 
pointed muzzle and ears, thnteen ontolopeH, three 
Bov idle, etc Nearly all arc in bright rod, but tlicro 
are the remains of earlier figures in yellow ochre 
and a reddy-brown The only romaikable figme is 
that of a stag, whuh is compared with a similar 
figure from Zara Brouk (Addiet). Tim paintings on 
tho lock at Sourro are of varied dating, distinguish¬ 
able by the superpositions They fall into eight 
classes which belong to two main periods, tho five 
eaiher stages being naturalistic, while of the later 
threo, two aie schematic phases united by a period 
ol transition There is a hunting Hcone, but all the 
lemaiumg figures are of a pastoral character They 
recall pre- and proto dynastic Egypt The identifica¬ 
tion of certain of the Bovidse laises an interesting 
poult hoaririg on tho domestication of these animals 

Mitogenetic Radiation The announcement, twelve 
years ago, by (lurwitscli, of tho omission of radiations 
from rapidly growing tissues, occasioned no littlo 
interest and oven surprise in biological circles, coming 
as it did from a histologist with so high a reputation 
Many have been the attempts to rejicnt his observa¬ 
tions, but the results of sue eroding investigators have 
yielded positive and negative results as consistently 
as tho tossing of a coin Dr J B Bateman has 
rendered valuable service to biological workers in 
carrying out a critical survey of tho literature of tlio 
last dozen years dealing with this subject (“Mito- 
gonetie Radiation”, Biol Rev , 10, 1, 42 , 1935) 

Tlio weight of the evidence tends slightly against 
the existence of such a phenomenon, and thore is 
no ground at all to support tho view that mito¬ 
genetic radiations, if they exist at all, havo anything 
to do with ultra-violet radiation 

Statistics of Variations Dr Hans flnnther has re¬ 
cently published a little book which serves aa a 
short but useful introduction to the statistics of 
variation (‘‘Die Vanahilitat dor Orgamsmen und 
ihre Normgrenzen” Pp 132 Leipzig Thieme, 
1935) It is divided into fourteen sections, some of 
which may be mentioned as indicating its scope and 
character tho ouusoh ami categories of variation, 
statistical and biometrical methods, the conception 
of the norm and of the abnormal, tho limits of 
variation and of the norm, various types of biological 
statistical analysis, and special methods for the 
comparison of variations, as between, for example, 
races, populations, the sexes, tho right and left 
halves of the body and different stages of develop¬ 
ment, Various general questions regarding tho 
nature and limits of variations are discussed 

Lamelhbranchs and a Cruciform Muscle. Mr Alastair 
Graham, following up his recent investigations of the 
cruciform muscle of certain Lamelhbranchs (Nature, 
Sept, 29, 1934, p 500), has compared in detail the 
anatomy of five bivalves belonging to the Telhnacea, 
Oan telhneella, Tettma craasa, Macoma balthtca , 
Scrobiculana plana and Donax vUtatus together with 
Cultellus pollucidut as typical of the Solenide, and 
Solecurtua acopula and S chamosolen as representing 
the Solecurtidce (Proc Roy Soc Edtn , 54 (2), No. 
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15, 1934) The result of this work, as was fore¬ 
shadowed in the previous paper, shows that the 
Solocurtidie should be classified with the Tolhnacoa 
rather than with the fSolonida* The Noleoiirtidje, 
in common with the Tclhnacoa, possess a ciucifomi 
muscle and in many other respects resemblo that 
group, whereas in the Solemche the cruciform muscle 
is absent The Solecurtulip havo, howevor, soveral 
features which are characteristic of the SolcmtLe and 
rhete uppears to be an undoubted relationship As 
tlie author suggests, “the Solecurtida* are to be 
icgaidod as a gioup of Lamelhbranclis linking the 
Teilinacea with file Solenacea, but themselves retain 
mg many more primitive features than do the 
Solenacea, and therefore falling themselves into the 
former group” The Solenidie probably' separated 
fiom the ancostial forms of the Solecurtida? and the 
other Teilinacea before tho evolution of a ciucdomi 
muscle had taken place, and since their sepaiation 
have evolved along a well defined lino of their own 
It is an interesting fact and ono not easily explained 
that in tin' two osfuarini spe< ics of the Tclhnaiea, 
Maconui balthica and Scrobirularia plana, the length 
of the intestine has become greatly elongated by 
coiling 

New Fresh-Water Mollusca Mr Alan Mozley has de 
scribed several new fresh water molluscs from 
not them Asia ( Sntithsonum Miscellaneous Collections, 
92, No 2, 1934) These were collected during a 

jnuincy made m the years 1932 and 1933 through 
(erfaiii parts of JSibeua and northern Kazakstan, the 
object of the expedition being to investigate the 
molluscim fauna of tho region The new species arc 
all very like known British forms, a Valvata. a 
L)/mnaea, a Planorbis and a Physa, and there aie 
three new subspecies of Lymnaea (Ual-ba) jmlustns 
described Tho descriptions are of the shells alone, 
in some cases at least, only dead shells being obtained 
Valmta antiquilina, n sp , from Lake Kliomotenoze, 
apparently lived at some former time when the 
water level stood considerably higher than at present 
famnaea jyalustris sandalcnsis, n subsp , comes from 
a small somewhat saline lake on the Steppe Sari 
Dala, south west of Pavlodar, northern Kazakstan 
Although distinguishable, these four sub-species 
resemble one another rloselv 

Tortnx Moth Pests of Fruit Trees. Messrs f! L Hey, 
of the Murphy Chemical Company, and V J D 
Thomas, of the East Mailing Research Station, have 
recently published an account of their investigations 
into the biology of Cacoecta (Tortrix) potlana. Scop 
(■/ Pomol and Hort Sn , 12, No 4, pp 293-310. 
December, 1934). The paper is the first of a series 
which is intended to include descriptions of a con¬ 
siderable number of Tortricida? which infest fruit 
trees in Britain C pod-ana was first doscribod in 
1854, and is now distributed throughout Europe, 
though it has not yet reached the United States 
Characters of the larva m all its seven mstars are 
described m the paper under review, and its depreda¬ 
tions in each stage are considered The pupa and 
mature insect receive shorter treatment An extensivo 
list of host plants, and a graphic description of 
damage done, give an idea of the economic signi¬ 
ficance of the pest. Methods of control depend upon 
the host plant Larvae can be removed from rhodo¬ 
dendrons by spraying with lead arsenate, while this 
wash has little effect on the pest as it occurs on fruit 
trees, where the method of feeding is different. Traps 


placed around a bright, light at night exterminate 
considerable) numbers of mature moths, and soveral 
paiasitos of tho larva are known. 

A Wilt of Snapdragons A serious disease of snap- 
diagons recently occurred neat Pretoria, South 
Africa It was very swift in its actum, lor affected 
plants were often apparently' healthy one day, and 
permanentlv wilted the next The y'oung roots and 
tho base of tho stem lotted and were frequently 
discoloured The cause- of this troublesome malady 
was investigated hv Dr Margarctha (i Mes (“A Wilt 
of Snapdragon, Antirrhinum imtjus, in South Afrit a", 
S A .7 Net, 31. pp 281 287, Nov 1934) Two fungi 
were isolated lrorn disiascd tissues, one belonging 
to the genus Phytophthara, and the otliei to h'usmiutn, 
hut infection expeuments demonstrated tlmt the 
former woh the roal pathogc n Fusarium was, how 
evei, responsible for discoloration of wilted plants 
Tho disease producing oiganism was identified ns 
Phytoplithora pint, var antirrliiin, hut appears to 
have been classified also as a form of P imtoruni 
Zoospores have been demolish ated, and the anthei alia 
and oogonia are typical of the genus 

Vernalisation Since the publication of Bulletin No. 
9 on vernalisation by the Herbage Bureau, Aberyst¬ 
wyth, research on tho subject has been proceeding 
rapidly in the USSR The many conflicting state¬ 
ments that, havo appealed in the scientific and 
popular literature, however, havo made it desirable 
that an authoritative* account of the subjoct should 
be given, and the Bureau, with tlu* collaboration of 
Prof N. A Maximov, of (ho Institute of Crain 
Husbandry, Saratov, USSR, has issued tv further 
public at urn, "The Theoretical Significance of Vernal 
i/.ation” as Bulletin No 10 in the Herbage Public ation 
Series (Aborystwyth Imp Bur Plant Uonetics, 
2s 0d ) Since thediseovorv thatbvsubjoetmgpartially 
soaked seed to low temperatures, winter varieties of 
cereals could acquire the jiropcrties of spring vaiicties, 
that is, yield the Hame summer, the investigations 
have been extended to other t\|R's of plants In the 
case of soy bean and cotton, vernalisation is effected 
by exposure of soaked seed to sufficiently high tem¬ 
peratures, after which fruit is formed successfully, 
even if subsequent temperatures would normally bo 
too low On the theoretical side, Lvsonko’s views 
are discussed in full, the most imixirtant of which 
seems to he that growth and development are essen 
tially different jihenomenn The plant, although in 
an apparently dormant condition, may bo under 
going transitional developmental processes whu h can 
bo profoundly affected by external conditions 
Changes in the nature of the plant’s composition are 
also brought about by vernalisation, both tho col¬ 
loidal properties of the protoplasm anti the staining 
reaction of the embryonic tissue being altered after 
treatment. The first idea, that v ornnhsation octunlly 
accelerated plant development, is now regarded as 
needing modification. The truer interpretation seems 
to be that part of the growth period, winch normally 
takes placo in the field, can ho transferred back to 
the early germination stages Tho question as to 
whether or not vernalisation is an irreversible process 
is still a debatable point 

Recent Changes of Level in Japan In the latest 
number of its Bulletin (12, 851-860, 1934), the 

Earthquake Research Institute has issued a valuable 
series of plates that illustrate recent changes of level 
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m Japan During the last two yoars, a now lino of 
precise levels has boon carried out along the route 
bordering the east mast fiom near Tokyo northwards 
to Kamaisi and thonco across the Main Island to 
Akita Throughout the whole course of more than 
350 miles, the crust since the last surveys (usually 
made between 1894 and 1900) lias, with a few smull 
exceptions, subsided The principal movements aio 
described by Messrs T Teiadu and N Miyabo 
(Tokyo Imp Acad Proc , 10,557-560, 1934). They 
consist of V-shaped depiesHions, ono of which, about 
100 miles north north east of Tokyo, has roaclied a 
depth of 32 in in about thirtv six yoars It lies in a 
line with tho \alloy of tho River Natui, a zone of 
frequent eaithquakes Another, of about 0 in m 
thirty-four years, mcurs on the crosscountry route 
about 36 imles south east ol Akita. Some miles 
nearer the latter town, the curve of depression shows 
a marked break wlioro it crosses tho fault associated 
with the soveie earthquuko of March 16, 1914 

The Oxygen Afterglow K M Stoddart (Proc Roy 
Soc , A, Dec. 1, 1934) has uivestigated the afterglow 
obtained in oxygen, both m eloctrodoless lngh- 
fiequoncy discharges and in discharges botweon 
aluminium electrodes Puro oxygen showed no after¬ 
glow with eloctrodeloss oxcitation, whether or not tho 
surfaces of the tube were ‘poisoned’ with water 
vapour Tins poisoning hod been found l>y former 
vvoikers to bo necessary for the afterglow No after¬ 
glow was producod by the addition of various other 
gases including nitrogen With tho electrode dis¬ 
charge, no afterglow was found with puro oxygon, 
but the addition of a little nitrogen producod a 
powerful afterglow By connecting tho tube with a 
trap cooled in a carbon dioxide freezing mixture, 
nitric oxide was shown to play a part in the afterglow 
Tho afterglow gradually disapjmarod and nitrogen 
peroxide could be recovered from tho cooled trap. 
No nitrogen peroxide was found in the olectrodeless 
dischaigos A spectral examination of the afterglow 
showed weak diffuse bonds which are not oxygen 
bonds Tho author concludes that nitric oxide is formed 
by a process involving the metal electrodes in the 
tube, and that the (mutter w tho samo as is present 
in the ehemi lumini sconce of nitric oxide and ozone 

The Limits of the Continuous (3-Ray Spectrum 
H O W Richardson lias recently discussed tho 
low energy' (3 rays of radium E and W, J Henderson 
has investigated the high energy- limit of tho p rays 
from thorium (J and O' (Proc Roy Soc , A, Doc 
1). The deposit of radium E was made on a 
thm aluminium toil and was placed in a Wilson 
expansion chamber The energies of the electrons 
were deduced from their range, and in evaluating 
the distribution, corrections were made to allow for 
the loss of the ends of tracks by passing out of the 
illuminated hold and in other ways. A number of 
the tracks observed arc of secondory origin, but there 
is somo evidence of a low energy group of P-rays 
from radium E Tho paper by W J Henderson 
describes an analysis of fast y rays from thorium C 
and C', using the semicircular magnetic focusing 
method with a pair of Geiger-Muller counters as a 
detector The counters are mounted so that a P-ray 
passes through both counters, which aro separated 
by a thin mica sheet Only coincident discharges 
of the counters are recorded, and this method reduces 
by a factor of 26 the effect of the -p-rays from the 
source, which would otherwise mask the P-rays 


completely in spite of the lead soreemng The distri¬ 
bution curves for the sources of thorium B + C + C' 
slope steeply down to an end pomt at 2-26 x 10* 
volts, while thoso for the sources of thorium C' 
prepared pure by recoil have an end pomt at 
1 795 x 10* volts Beyond these limits there is a 
slight background and a lino at Hp 10,280 known to 
arise from thorium C' The experiments show that 
in the two alternative modes of dooay of thorium C, 


ThC 


Th C 
ThC 



tho maximum onergies by tho two patlis balance 
oxactly. This is in accordance with tho theoretical 
suggestions of Ellis and Mott, according to which 
the maximum energy of the p-rays represents the 
difforonco in binding energies botweon tho parent 
and product nuolei The enorgy missing when a 
p-partiole of lower onergy is emitted has not y-et boon 
tracod 


Magnetic Properties of Bivalent Samarium. Although 
bivalent samarium i (impounds havo boon reported as 
non-existent, P W Selwood (J Amer Chem Soc , 
56, 2392 , 1934) lias prepared the dibromide by 

heating the tnbromido in hydrogon and has measured 
its magnetic susceptibility. This is found, at various 
temperatures between about 100° and 400° abs , to 
be almost tho samo as that ot tervalent europium 
This is tho result which would bo anticipated from 
the Sominerfeld-Kossel rule, which states that ions 
With equal numbers of electrons often liavo very 
similar properties The arrangement of eloctrons in 
tervalent ouropium is (from the 4/ shell outwards) 
4/*6a*6p* In bivalont samarium it is probably the 
6s and one of the 5 d electrons which are lost, 
4/*5s*5p*6d(*6s) The romainmg Sd electron, how¬ 
ever, migrates to tho 4/ shell, thus producing a 
configuration identical with that of tervalent euro¬ 
pium Tho result is of addod interest because both 
samarium and europium have anomalous temperature 
coefficients of magnetic susceptibility-. A previously 
reported discrepancy in the susceptibilities of tho 
oompounds Sm,Oi and SmBr,, of tervalent samarium, 
was not found. 

Atomic Weight of Protactinium. A Hpecunen of prot¬ 
actinium oxide which showed no impurities by tho 
X-ray method has been prepared and utilised in the 
determination of the atomic weight of protactinium 
(A. V (Irosse, J Amer Chem Soc , 66, 2601 , 1934). 
Potassium protactinium fluoride, K,PaF„ crystallises 
in beautiful colourless noodles, can bo dried to 
constant weight, and can be reconverted mto the 
oxide by treating with sulphurio acid, diluting, 
precipitating with ammonia and igniting In two 
determinations. O'091907 gm and 0 070047 gin of 
K,PaF, gave, respectively, 0'066274 gm and 0'042913 
gm of Pa,0, The atomio weights of protactinium 
calculated are 230 4 and 230-8, the mean value, 
230 6 or 231 ± 0 5, being in good agreement with 
Aston’s mass-spectrograph results on actinium lead 
(ArD — 207) Tho oompound PaCl„ discovered by 
Grosso (J Amer Chem Soc., 66, 2200 ; 1934), might 
be more suitable for the precision atomic weight 
determination planned, but larger quantities of 
protactinium (which is now available for use in 
ordinary chemical manipulations) are desirable. 
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C h 1 o r < 

r T^HE green colouring matter of plants is a wax- 
X like material of complex chemical structure to 
which the name chlorophyll was given by Pelletier 
and Cavontou in 1817. It is insoluble in water but 
soluble in alcohol, ethor and other organic solvents 
Early investigations of chlorophyll which are im¬ 
portant are those of Brewster and Stokes, on the 
absorption spectrum and fluorescence, and of Edward 
Sohunck on the chomieal side Schunck studiod 
particularly the action of acids on chlorophyll and 
found that important changes in its physical and 
chemical properties resulted The first really fundu 
mental investigations on the chemical structure of 
chlorophyll wore those of Willstattor and his col¬ 
laborators 1 which showed that there are two green 
pigments presont in leaf green, namely, chlorophyll-a, 
with the formula C„H,,O s N 4 Mg, a bluish-black solid 
giving greenish blue solutions , and ohloropliyll-6, a 
greenish-black solid giving pure green solutions 

On hydrolysis, chlorophyll yiolds an alcohol, 
phytol, C, 0 H <0 O, which has been synthosisod, and 
a complox containing four pyrrole nuclei, the com¬ 
position of which has been determined by examining 
the decomposition products phytochlorin-c from 
chlorophyll-a and phytorhodin-j from chlorophyll-6, 
these two substances boing usually called now 
clilorm e and rhodin-0 By tho action of acids on 
chlorophyll, a product froo from magnesium, called 
phtuophytin, is obtainod, separable into two com¬ 
ponents, a anil 6. This m its turn, on treatment with 
hj droohloric acid, yields two plwcophorbidos, a and 6 
By the further degradation of chlorophyll and its 
derivatives many products aro obtained, known as 
jiorphynns 

Since Willst&tter’s pioneer work, tho investigation 
of chlorophyll and its derivates hus been continue!I 
mainly by Mans Fischer 1 , who has carriod out some 
important syntheses, and by J B Conant 1 , and their 
< "lluborators. The results obtained by these two 
groups of investigators sometimes differ in points of 
dr tad 4 Tlio presont article has the objoct merely of 
recording some recent new work on the subject, tho 
present position of which must be sought in the 
sources given in the references 

A method which has been used m attempts to 
dotermme the relations between different substances 
is hydrogenation Dietz and Werner* now propose 
to discard this method as leading to very puzzling 
results difficult to reconcile with other reactions of 
the substances Thus, two porphyrins which appear 
to be isomeric, rhodoporphyrm and lsorhodopor- 
phyrin, differ by 0 8-1 2 molecules of hydrogen 
absorbed, whilst they are interconvertible in 50 per 
cent sulphuric acid at room temperature Trans¬ 
formation also occurs slowly m cold concentrated 
bjilrochlorio acid and more rapidly in glacial acetic 
acid with dry hydrogen bromide If the difference in 
hydrogen absorption is regarded as indicating a 
difference in hydrogen content, the acid transforma¬ 
tions must be reductions, which seems very unlikely 

The hydrogenation results show only a small 
difference between the chlorine and true porphyrins 
If these results are accepted, chlorophyll and the 
chlorms are to be regarded as dihydroisoporphyrins 
in basic structure and also isomeric with true por¬ 
phyrins, as Fischer postulates The American 
workers, however, while continuing to assume that 
the fundamental nucleus of chlorophyll and the 
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chlorms is that of a dihydroisoporphyrin, postulate 
that it is also that of a dihydroporphy rin, these being 
of an equal state of hydrogenation 

A vory interesting new method of attack has now 
been dovelopod by Conant, Chow and Dietz 4 , namely 
the potentiometric titration in noetic acid solution 
of tho basio groups in chlorophyll derivatives I'lio 
chlorophyll nuclous and those of its derivatives 
contain four pyrrole or modified pyrrole rings An 
important problem in connexion with tho tine 
structure of tho nuclous is the determination ot tho 
relative basicities of tho four pyrrole nitrogen atoms, 
which add together to determine tho basic character 
of the whole molecule. Willstattor hod utilised the 
variation in basicity in the chlorophyll senes in tho 
method of acid fractionation, which made possible 
tho separation ot chlorophyll derivatives in solution, 
and hod also obtamod qualitative evidence of tho 
greater basicity of two of tho nitrogen atoms by the 
isolation of ilihydrochlorides 
Conant and his collaborators have now supplied 
quantitative evidonco on this problem by a series of 
potentiometric titrations in glacial acetic acid using 
a chloraml cloctrode and perchloric acid as titrating 
agent, a method which had previously been studied 7 . 
This oloctrode makes use of an oxidation-reduction 
system similar to that in tho quinhydrone electrode 
Chloraml and its reduction product provide the 
system m equilibrium with hydnon 

C,Cl«O t + 2H+ ^ C.CUOH), + 2 ©, 
and a pH scale can thus be derived from it When the 
solvent is glacial acetic acid, this pH scale will not, of 
course, bo related directly to tho standard hyilrion 
activity as defined for aqueous solutions, hut it may 
be dofined in terms of an acidity function by a method 
discussed by the authors For comparative purposes 
this is a secondary consideration, and the values ot 
pH in acotio acid may bo calculated by a formula 
sumlar to that UBod for tho quinliydrono electrode in 
aqueous solutions, a particular value being taken for 
the standard potential. If tin reaction between 
chlorophyll base ( B) and acid proton (Hi ) is lormu- 
latod ns B+ H+ - BH+, the value of pK\ the «hs- 
sociation constant of the chlorophyll base, will then 
bo given by 

pK 1 - pH + log (HH + )/(H) 
in whioh all symbols refer to tho acetic acid solutions 
The ionic strength of the solution (whioh influences 
the activity coefficients of the solutes) was kept 
constant at p = 0 2 by adding tho required amounts 
of the neutral salt trimethylammomum perchlorate 
Tho values of pK\, pK\ and pK\, for tho dissociation 
of tho first, second and third basio groups, corre 
spondmg to titration mid pomts for each rango, were 
read directly from the titration curves at added 
aliquots of 0 5, 15 and 2 5 mola of titrating agont, 
in accordance with the usual approximate theory for 
calculating pK from the pH titration values. 

In this way, the values of pK' for a series of simple 
nitrogen compounds (positively and negatively sub¬ 
stituted pyrroles, a dipyrrylmothane, two N -methyl 
methanes and a methylethylmaleic lmide) were first 
determined These are all about —2 3±0 3, indi¬ 
cating that the pyrrole group is a very weak base 
If pyrrole is regarded as a substituted ammonia, the 
two a, (J-unsaturated linkages appear to control tho 
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diminution in basic character of the ammonia nitro- 
gon All the c hlnrophyll derivatives examined contain 
at least one and possibly two of the very weakly 
basic groups (<i) or (6) 


-Q--CL- -o 


(d) 

hydropyri 


and they gave' pK J values of - l 9 to -2 4 

With very few exceptions, all these compounds 
also contain on< rather strongly basic group with a 
jih 5 value of H l 8 to | 2 3, which, as titrations of 
two niethenes indicated, vias probably’ tho oxidised 
pyirole or p> rrolcnme ring (c), having one a, fJ- 
unsivturati'd linkage and a tertiary nitrogen utom 
I’vruline lias also a pK' value of -|-2 93, which is tho 
lower limit of basic strength m the glacial acetic acid 
system This system gives satisfactory results for 
basic strengths of compounds such as urea, which 
have pK in water of about zero, and compounds so 
weakly basic (for example, acotanilide and acetamide) 
that they cannot bo measured in water 
The poipliy nils stand out as a gioup from all other 
c hloropliy II derivatives m containing two relatively 
stiong basic groups, of average pK 1 of +2 5 Tho 
chlorins are differentiated from tho porphyrins in 
having only one relatively strongly basic group, with 
pK' f-2 1, and one group intermediate in basicity 
between the pyrrole and pyrrolonmo groups, possibly 
an oxidation or reduction product of the latter m 
whi< h the chinoc ter of the nitrogen atom is c hanged 
Tho basicity of this group is influenced by substituent 
groups and is comparable with tho basicity of urea 


and acotoximo This result leads to a correction of a 
previous formula for chlorm /, which is now supposed 
to contain a hydropyrrolo nucleus (d) in place of one 
of the two pyrrolemne rings previously assumed by 
Conant 

The true chlorophyll a compounds, the phieo- 
phorbidos, are found to contain one relatively 
strongly home and one very weakly basic group, as 
m the chlorins Tho intermediate group, however, is 
less basic than in tho chlorins , hut whether this 
difforem o is signibcant of a radically different 
stineture is chihcult to say In the b sones, rhodin l 
is the simplost compound and corresponds with 
chlorm / in the a series The two basic groups in 
rhodin l are weaker than m the a series, but rhodin g 
is very similar to chlorm e Methyl phieophnrbide-ft 
is markedly’ different from the ci compound in tho 
relatively strongly basic gioup It appears that the 
extra oxygon atom in the b series affects tho basil ity r 
of all tho compounds, which would he unlikely if it 
were in tho side chain ot the propionic acid group, as 
postulated by Fischer 

Tho interpretation of the riwults of the now poten- 
tiomotric titration experiments is still incomplete and 
rather tontativo , but it is clear that the method 
piomises to throw light on the structure of compounds 
containing basic groups, and its oxtension from the 
chlorophylls and porphyrins into other fields is 
obvious 


• P.dl.r Ixcturo, / Chem W , 245 , 1914 

’ Many paper* In J Amrr Chem S»e , 19Z9 to date 

• < ritleal summary of the literature by K K Armstrong, Ch'mittry 
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Fuel Research in Great Britain* 


r I ’'HE work ol the Fuel Research Board touches 
1 motiy aspects of the technology of fuel, and 
the aiuiiml report lor the year onduig March 1934 
theieforo provides a useful review of the problems 
before tile coal and other fuel industries 

In the first place, the report, emphasises the steady 
accumulation of information by tho survey ol the coal¬ 
fields of (treat Britain, the value of which becomes 
mi roosmgly ev ldelit as the demands on the properties 
of fuel bocome more exacting 

Reference is made to the fall in demand for largo 
lump coal in recent years Formerly, collieries made 
great efforts to avoid breaking coal because the 
consumer was prepared to pay, for si/e, a premium 
winch was disproportionate to the calorific value of 
the coal itself Actually the consumer paid his 
premium for a fuel the cleanness of which was visible 
to tho oyo. Now more than 77 million tons of coal 
is washed and its quality ean be guaranteed, irre¬ 
spective of size Industrial fuel is nearly always 
wanted in small pioces, especially when firing is 
automatic The modern house hus little room for 
storage, and tho householder wishes to avoid the 
trouble and dirt of breaking coal One can foresee 
a time when the large lumps will become unsaleable, 
• Department of Scientific sod Industrial Research Report of the 
t uel Research Board for the Year ended 31st March 1934, with Report 
of the Director of Fuel Research l’p vll + 178 (London HM 
Stationery Office, 1934 ) 3« net 


and already some collieries are seeking the best and 
most efficient manner of breaking down lump coal 
without the undue formation of dust Many difficult 
problems arise when coals are broken, Huch as tho 
boat treatment of wash water containing dust, and 
the staff of the Fuel Research Board is engaged on 
their examination 

A se< tion of the report deals with the liquid fuels 
from coal A small fra< tion of the needs of Great 
Britain is covered by the by-produetH of coal car¬ 
bonisation, that is, benzole and coal tar oils Most 
of the liquid fuel is imported from distant parts 
where Nature has provided a bounteous though, 
from our point, of view, ill placed supply of oil The 
geographical distribution of petroleum provides food 
for Hfieciilation os to what tho distribution of man 
might have boon had he known of the existence 
of the oil earlier, or had understood how to obtain, 
control and distribute the natural gas which accom¬ 
panies oil in such abundance Industries might have 
been very differently situated, and it is improbable 
that men would have toiled against, the hazards of 
coal getting if such an ideal fuel as methane were 
available without effort Even as it is, Governments 
all over the world aro exerting themselves to turn 
solid into liquid fuels by processes which are tech¬ 
nically speaking heroic but, judged by ordinary 
standards, uneconomic. The studies of the Fuel 
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Research Board, on this problem art) interesting be 
cause so much of the experience in this held is m 
private hands 

It is shown that a large proportion of e<>al tars— 
indeed practically the wliolo of a low temperature 
tar—can be hydrogenated to hrst class motor spirit, 
and a larger plant for this purposo is being erected 
As regards the hydrogenation of coal itself, the 
influence of minor inorganic ingredients is receiving 
special attention Lubricants are not lens important 
than the fuels and it ir found that although some 
are obtainable from coal products, they are not yet 
suitable for common use 

Considerable attention is being given to the use 
of pulverised fuel at sea The ‘grid’ burner for pul- 
verisod fuel devised at the Fuel Research Station is 
now in coinmorcinl use Favourable repoits arc 
received of the use of pulverised fuel with tins burner, 
and it is claimed to be, in general operation, equal 
to oil bring in sumlar furnaces, but more economical 
both thermally and m cost 

A new feature is the appointment of a 'scientifii 
panel’ of academic chemists, who are to ongago upon 
more academic investigation bearing on fuel processes 
The Board is also giving financial supj>ort, but 
unfortunately on a scale reduced in 1931, to other 
investigations m university laboratories H J H 


University and Educational Intelligence 

Cambridge —R I N (Iroaves, of Claro Collage, 
has been appointed University demonstrator m 
pathology Ur J D Boyd, of the Quoon’s University, 
Belfast, and R 8 Handloy, of Uonvillo and Cams 
College, have been appointed Umvorsity demon¬ 
strators m anatomy. 


The University Catholic Societies in Great Britain, 
twenty-throe in number, are federated in an organisa¬ 
tion which is linked with other national studont 
federations through “Pax Romana”, an international 
secretariat to which papal recognition was, for the 
first time, formally accorded last April The British 
federation has markod its sense of the importance 
of this ovont by publishing in its Year Book for 
1034-35 somewhat detailed expositions of its aims 
and polioy and those of Pax Romana, and a report 
on a pilgrimage to Rome of a party of 130 of its 
members Its general aim is to assist in the “Catholic 
education of persons of academic standing”, the 
process being developed port passu with secular 
studies and comprising, ui addition to religious 
exercises, Catholic philosophy, Catholic Bocial prin¬ 
ciples, Catholic missionary efforts and Catholic 
“action m the world at large”. Further light on its 
outlook is to be found in the report, published in 
the Year Book, of the proceedings of its annual 
meeting held at Edinburgh on June 29-JuIy 2, 1934. 
Here the general theme of the discussions was “The 
Catholio Approach to Knowledge", the ohief con¬ 
tributions being papers read by Prof G Temple 
of King’s College, London, on “Man and Knowledge” 
m whioh the supreme importance of metaphysics 
was urged, by Prof. E. T Whittaker on “Man and 
the Universe” and by Mr. J. A. Lauwerys, of the 
University of London Institute of Education, on “Man 
and Life”, m which he stresses, as m his book on 
‘Education and Biology", a vitahstic point of view 
and the importance of teleology. 


Science News a Century Ago 

Social Economics 

On February 16. 1835. a paper by Lieut -Col 
Sykes was read to the Statistical Society entitled 
“On the Increase of Wealth and Expenditure in the 
Various Classes ot Society, as indicated by the 
Rotums made to the Tax Office, by Exports, Imports, 
anil Savings Banks” The classes ini luded in this 
rovicw wero the gentry, the tlading and manu- 
fuctuimg bodies and the depositeds in savings banks, 
and the author gave some interesting particulars 
legarcling the increase ot capital employed in various 
articles of trade and luxury The increase m popula¬ 
tion of England, from 1821 to 1831, he said, hail been 
11 ’3 per cent (from 11,700,555 to 13,091,005) and 
for the entire population of Groat lhitain and Ireland 
the increasohad been somewhat more, from 21,726,924 
to 24,306,719 In the same period, the poor rates 
had risen from £6,674,083 to £8,316,617 The total 
number of depositors m the savings banks was 
475,165 and the amount deposited £15,715,111 In 
concluding Ins paper. Col Sykes stud it had been 
his object to offer a practu al illustration of the 
facilities the Statistical Society afforded to everyone 
to collato facts with llio view of showing the actual 
state and |>ast changes in the condition of society 


Civil List Pensions for Men of Science 

The recognition by the Government a century ago 
of omuient men of science 1< d in the lirst place to 
the conferment of several knighthoods It was next 
resolved to grant Civil List pensions The first of 
those was awarded to Airy, then thirty-four years 
of ago On February 17, 1835, Sir Robort Pool 
wrote to Airy and in the course of Ins letter bo said 
“l consider you to have the first olftim on the Royal 
Favour whuh Eminonco m those high Pursuits to 
which your lifo is devoted, can give, and 1 tear thflt 
the Emoluments attached to your appointment, in 
tho Umvoraity of Cambridge ate hardly suthi lent to 
relievo you from anxiety as to the Future on account 
of those in whose welfare you ’re deeply interested ” 

“The state of the Civil L st would t nable mo to 
advise tho King to grunt u pension of tluce hundred 
pounds por annum, and if the offer bt at coptablo 
to you tho Pension shall be granted either to Mrs 
Airy or yourself as you may prefer ” 

“I beg you distinctly to understand that. \our 
acquiescence in this Proposal, will impose upon \ou 
no obligation personal or political in the slightest 
degree ” 

Airy replied from tho Observatory, Cambridge, on 
the following day, thanking Sir Robort Peel, and 
askuigthat the pension might he settled on Mrs Airy 
Peel replied on February 19, saying “I will give 
immediate directions for the preparation of tlio 
warrant settling the Pension on Mrs Airy I 

assure you I never gave an official order whif h was 
accompanied with more satisfaction t' myself than 
this ” 


Wheatstone on Musical Sounds 

At King's College, London, on February 17, 1835, 
Wheatstone delivered an introductory lecture on 
musical sounds A report of the lecture appeared in 
the Athenaeum of February 21, 1835 After showing 
how the oscillations of bolls and string and wind mstru 
ments oould be made visible, Wheatstone went on 
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to the consideration of that modification of sound 
which constitutes its pitch, and showed that it 
depends on the frequency of vibration , he also 
explained the sevoral modes by which this frequency 
could be estimated He made experiments with 
Robison’s stop-cock and Cngniaril do la Tour’s Hyren, 
and referred to the standard of pitch proposed by 
Chladni He next dealt with the various experi¬ 
ments made with the viow of determining the limits 
of audibility, with rospei t to tho human ear, dealing 
particularly with those of Wollaston and Savart, and 
explained the origin and formation of musical scales. 
Ho concluded his lecture with an exhibition of 
Trevelyan’s exjiorimontH on tho vibration of heated 
plates, and a mode of producing sounds by an electro¬ 
magnetic apparatus 

One of Faraday's Unsuccessful Researches 

At intervals throughout tho year 1835, Faraday 
worked on the preparation of fluornip Ho had 
completed the long senes of experiments by which 
he had laid the foundations of electro-chemistry, and 
had not vet begun his researches on electrostatics 
In the course of his determinations of electro¬ 
chemical equivalents, ho had found that fused salts 
as well as aqueous solutions could be electrolysed, 
in certain loses with tho separation of the elemonts 
in a free state , and he proposed now to apply the 
method of electrolysis to fluorides in the hope of 
devising a method of producing fluorine Thus on 
Fobruary 19, 1835, tho “Diary” records the con¬ 
struction of an electrolytic retort, of platinum, with 
electrodes of the same metal, m which experiments 
wore begun on the electrolysis of fused load fluondo 
This rosearch was unsuccessful as regards tho pro¬ 
duction of fluorine It came botwoen two of his 
great periods of discovery, and was given up at the 
end of 1835, so that he might begin the electrostatic 
experiments with tho great oube in tho Royal Insti¬ 
tution lecture theatre It is of interest as an investi¬ 
gation which is described at somo length in the 
“Diary”, but of which no rocord appears in his 
published work 

The South Magnetic Pole 

At a mooting of the Royal Society on February 
19, 1835, F, Rudge read a papor “On the Probable 
Position of the South Magnetic Pole” The recent 
discovery of the site of the. North Magnetic Pole, 
which had resulted from the experiments of Capt 
James Ross, had suggested to the author the inquiry 
whether any similar uidications of an approach to 
the South Magnetic Pole oould be gathered from 
any observations thon on rooord With this view 
he gave a table of the observations mado by Tasman 
in 1642 and 1643, during his voyage of discovery 
in tho Southern Ocean, extracted from his journal. 
From this it appeared that Tasman on one occasion 
noticed the continual agitation of tho horizontal 
needle, m south latitude 42° 25' and longitude from 
Paris 160° On tho presumption that the South 
Magnetic Pole, said tho author, was at that time 
near this spot, and that it had nines been retrograding 
towards the east, he conjectured that it would now 
be found m or about the 43rd parallel of south 
latitude , and to the south-east of the Island of 
Madagascar, a situation extremely convenient for 
ascertaining its exact position, which he considered 
an object of great theoretical as well as practical 
importance 


Societies and Academies 

London 

Royal Society, February 7. E N da C Andrade 
and P. J. Hutchings Mechanical behaviour of 
single crystals of mercury. In the mercury crystal 
the rhombohodral fa< es are glide plunos, and the 
short diagonal is tho glide direction The crystal 
twins under strain on a plane through the long 
diagonals of two opposite facos acting as glide 
pianos In stmplo glide, twinning takes place when 
the twinning jilano makes an angle of 45° with the 
axis of the wire The rhomboliedral face and the 
hexagonal basal plane are equally eloso-packed, but 
the former contains a much more closely packed 
line than does tho latter Double and triple glide 
can take place Hardening on ono set of glide planes 
hardens the whole crystal The critical shear stress 
at — 43° C is 9-3 gm wt per sq mm E N da C 
Andrade and .T C Martindale Structure and 
physical properties of thin films of metal on solid 
siirfacos The films were prepared by cathodic sput¬ 
tering under carefully controlled conditions, with a 
water-cooled anode The films obtained wore uniform, 
and appear to bo amorphous with all types of micro¬ 
scopic examination When t.hoy are maintained at a 
temperature of about 230° for silver, and somowhat 
higher for gold, tho first stage of crystallisation takes 
place, which consists in the formation of birofrmge- 
mont aggregates, of the order of 1 p across, showing 
the sphorulitic figure m polarised light Prolonged 
heating at a somewhat higher temperature leads to 
rapid growth of tho particles, which eventually 
become well-formod cubic crystals, all arranged with 
the (111) faces parallel to the supjiortiiig surface 
The first aggregates are formed by the movement of 
the upper layers of the films, which are about 50 
atoms thick, the further growth of tho crystals bomg 
accompanied by the formation of areas from which 
tho motal has retreated, leaving a thinner film 
Crystallisation m such thmner films doos not take 
place until a much higher temperature is reached 
than that required for the thicker films M Born 
On tho theory of optical activity This papor con¬ 
tains a detailed development of tho theory of rotatory 
power given by tho author m 1915 The molecule is 
considered as consisting of a set of isotropio oscillators 
coupled by Coulomb forces The interaction ib cal¬ 
culated by the perturbation method The resultant 
formula is rather complicated but can bo simplified 
very much for special cases A molecule consisting 
of two equal pairs of oscillators perpendicular to one 
another and to their central line is worked out m 
detail; it gives tho angle of rotation of the expected 
order of magnitude 

Dublin 

Royal Dublin Society, December 12 Kenneth C 
Batt.ey : Thermal decomposition of hydrogen per¬ 
oxide in presence of glass wool and oopper sulphate. 
Hydrogen peroxide decomposes very slowly in the 
absenoe of suitable solid surfaoes, even in markedly 
alkaline solution In presence of glass wool, the 
decomposition is probably complex, and approxi¬ 
mately correct results are obtained by using the 
equation v - 15(71,0,] [OH'] + 7 x I(H [H.O,], the 
amount of glass wool present having very little in¬ 
fluence on the velooity, although the stopping of the 
reaotion in absence of solid surfaoes suggests that 
both first and seoond order reactions are probably 
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heterogeneous. In presence of glass wool on the 
surface of wliioh copper has been adsorbed, the 
reaction is of zero order, and probably takes place 
in two stages, a peroxide of copper acting os inter¬ 
mediate compound It seems certain that this 
reaction follows an entirely different course from that 
on the surface of glass wool alone, oopper ions m 
solution having little or no effect J Lyons The 
influence of physical and mechanical treatment on 
tho firmness of butter. When the cream is cooled 
to a low temperature immediately after pasteurisation, 
it gives butter which is considerably farmer than 
cream which is not so cooled Pasteurising cream at 
Unnecessarily high temperatures reduoes the fimmoss 
The fat content of tho cream used for churning and 
the moisturo content of tho butter and sizo of the 
fat globules in tho cream appear to have little in¬ 
fluence on the firmness The firmness of butter does 
not appear to be improved by holding it at n low 
temperature ovor a long period. 


Academy of Sciences, January 2 (C R , 200, pp 1- 
100) Julks Dkaoh The logical integration of 
equations of dynamics with two variables Conserva¬ 
tive forces Cubical mtograls. Movements in the 
plane Lotus Blabinghem The acclimatisation and 
dogom-eHceneo of varieties of brewing barloy, 
Hoi^eum dtalichum. Discussion of tho conditions 
necessary for the maintenance of tho stability of 
hybrid barley Maurice Gionoux and L£on Mobjst 
The tootomc of the external border of the zono of tho 
Flyscli of Embrunais, between the Brae and the 
Durante (Piolit and Autanes massifs, Hauto-Alpos) 
fci Janczkwski : The complex equations of Fredholm 
with uniform nuclei C PopoVICI The kinematic 
equilibrium AndrE Weil Almost periods func¬ 
tions A Dinouas • Remarks on two theororos of 
the theory of functions Julius Wolff The con¬ 
servation of the angles m the conformal representa¬ 
tion of a domain in the neighbourhood of a boundary 
point Fernand Holweck • Improvements in the 
elastic pendulum Reoent gravimetric linkages 
between the reference station of the French network 
and that of neighbouring countries F Prunier • 
An experiment of Sagnac with a flux of electrons 
P Lanokvin Romarks on the preceding communica¬ 
tion Albert Abnulf • Tho resolving power of 
optical instruments as a function of the acuteness 
of vision N Thon : The capacity of polarised 
mercury at vory low frequencies After studying and 
eliminating certain sources of error, the author finds, 
contrary to the experiments of Erdey-tiruz and 
Kromey, that there is complete agreement between 
the capacities calculated starting with the cathode 
and anode polarisation. Charles Habnny • Tho 
variations of the magnetio double refraction of oerous 
salts in solution. Raymond LautiA : Latent heat 
of vaporisation and characteristic temperature 
Arnaldo Perks de Carvalho : Contribution to 
the study of phototropy. Three new phototropic 
“Odie® Marcel ChXtblet • Some reactions of 
cobalt sulphate dissolved in glycerol Maurice 
ode . The study of the decomposition produots of 
ammonium perohlorate. At temperatures less than 
j; ' c ™ orme > ox ygen, water and nitrous oxide 
are the mam products of decomposition : at higher 
mperaturea the reaction becomes explosive and 
oxi de a ppears in tho place of nitrous oxide. 

, '-'Alvbt : The annealing of pure aluminium 
>ts possible utilisation as a criterion of the 


purity of tho metal The samples studied ranged 
botweon 99 96 and 99 9986 per cent of aluminium, 
and the differences botwoen the velooitios of annealing 
are so large that a study of annealing after rolling 
into sheets forms a vorv sensitive tost of the purity 
of the metal Jules Garrido Tho crystalline 
structure of mangamte Stoyan Pavlovitch The 
action of hoat on somo natural oxides of manganese 
A. Kazmitcheff • The tectonic structure of tho 
Cannes-Antibes region (Alpcs Maritimes) Paul 
Fallot and Louis Doncieux The ago of the 
Flyscli of the periphery of tho limestone chain oi 
the Rif F Link The density of the upper atmo 
sphere calculated from twilight phenomena The 
theory of metoors of Liridemann and Dobson led to 
higher densities for tho upper atmosphere than those 
generally acoepted The author, using a totally 
different method, confirms thoso results Joseph 
Devaux Study of the albedo of snow in tho infra¬ 
red spoctrum Starting with the band due to tho 
water vapour ill the air, molting coarse grained 
snow absorbs practically the wliolo of the solar 
radiation It Bureau The loci of atmospherics 
and their localisation Mlle Colette Gauthier 
Singular reaction of a bean (Phaaeolus Mungo) to a 
lesion of tho seed Emile MtfcGH The variations 
of the characters of soeds of elementary species of 
Ifordeum dwtichum Re tut Hazard The action of 
sparteine on the inversion of the hypertensive offects 
of adronaline by throe phonoxyethylammos Paul 
Wintrebert Tho irregular mitoses of the vitelline 
moroiytos m the courso of embryogenesis of selacinns 
(tScylhorhrmuicanmUa) Mat-iiioe Pif.ttrk, Augustin 
Boutaric and Mme Madeleine Roy The study 
of some proteins in aqueous solution Georges 
Crut The comparative study of tho action of 
hydrogen ions and of thrombose on tho coagulation 
of fibrinogen J Vellard and M Miquklote 
Vianna . Blood modification in cancer subjects 
treated with snake poison Study of the effects 
produced by small repeated doses of snake jxnson 
The nocessity of oxtreme caution is emphasised 

Brussels 

Royal Academy {Bull Clouse Sc*., No 11) Th 1)e 
Donokr . The system adjoint to a linear system 
of partial derivatives of several unknown functions (2) 
Cl. Skrvais . Geometry of tho tetrahedron (12) 
Lucien Godeaux • Second order involutions of 
space A second order involution produced hy a 
birational transformation of the seventh order, having 
a single fundamental eurvo of the first kind of order 
eight and genus five, first investigated by Montesano, 
is considered Th De Donder . Vortical gravifio 
A gravifio theory is devoloped in which the potentials 
are autwymmetrioal Thm vortical gravific 
completes the classical gravifio constructed from 
syrametrinal potentials, and furnishes a unitary 
theory of the electromagnetic field Marcel 
Win ants Solution of a problem m limits concerning 

the equation |j, - M KoureNoKY : Integra¬ 

tion of systoms of partial differential equations of 
the first order containing two unknown functions of 
three independent variables Y vonnb Dupont : 
Electromagnetic oouples and angular momonta in the 
gravific of Th Do Donder (2) The antisymmetries! 
electromagnetic tensor is expressed in terms of the 
polarisation tonsor and of the two electroma gnetic 
potentials generalised by J G4h6niau. Georgette 
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SCHOC'CES . Application of goneialiHod statistical 
mechanics to tho calculation of tlio entropy of gosos 
with rigid inolociiloH Do Jlonder’s generalised 
statistical mochamcs is used to calf nlato the entropy 
of a gas of rigid molecules With the f Inimical statistics 
the foi mu lie of Ehionfcst and Trkal aro obtained 
The Bose Einstein and Fornn-Diroo statistics aro 
also omployefl anil a general formula for the entropy 
in terms of the energy is deduced M Bkiitiiano 
Mechanism of pulmonary ventilation in the turtles 
Tlio tripliOHiHm <>r the respiratory movements is 
eausod by the oi < lusion of the glottis The exjnration 
which precedes the central pause is pmely jiassivo 
Z M Bac-ij PhysioIogK al observations on the heart, 
the muscles and the nervous s\stein of an nscidian 
(Cwrui itUcotnialm) The chronotiopism of the heart 
of Gunui nilc-nl uuiiw is not modified bv non-toxic 
dosos of adrenaline, acetylcholine oi the ions of 
potassium, calcium anil bfti mm 


Forthcoming Events 

[Meeltnga marked noth an anteruik are open to the public ] 

Sunday, February 17 

British Museum (Natural History), nt 3 ami 4 30 — 
Dr Jssliella Gordon ‘ IJccp-soa Crustacea” * 

Monday, February 18 

British Museum (Natural History), at 11 30—A C 
Townsend ‘‘Tlio Limweus Collodion in the Library” * 
Chadwick Puri ic Lecture, at 5 15—(at tho Royal Society 
of Tropical Medicine and Hygiene, Mansion House, 
20 Portland Plate, W 1) -Dr William A Hobson- “A 
Hundred Years of Public Hoalth Administration” • 
University or Leeds, at 5 15 --Prof B Molvill Jones 
“Tho Stalling of Aeroplanes” * 

Royal Geooraphicai Society, at 8 30 —Major R E 
Chessman “The Islands of Lake Tana” 

Tuesday, February 19 

Royal Horticultural Society, at 3 —Annual Mooting 
Lord Abereunway Presidential Address 

Wednesday, February 20 

Royal Society or Arts Lieut Col J D Rentier 
“Water Supplies from Underground Sources” 
Institute or Physios, at 8—-(at tho Science Museum, 
South Kensington) Informal dis< ussion on “Modem 
Magnetic Materials and their Application” 

Thursday, February 21 

Royal Society, at 4 30 - Dr F W Aston “Tho 
Isotopic Constitution and Atomic Weights of Hafnium, 
Thorium, Rhodium, Titanium, Zirconium, Calcium, 
Gallium, Silver, Carbon, Nickel, Cadmium, Iron and 
Indium” J M Stagg "Tho Diurnal Variation of 
Magnetic Disturbamos in High Latitudes” 

Friday, February 22 

Institution or Chemical Engineers, nt 11—(at the 
Hotel Victoria, Northumberland Avenue, London, 
W C 2) —Thirteenth Annual Corporate Meeting. 

W Mac nab “Chemical Engineering in Explosives 
Manufacture” (Presidential Address) 

Institution or Mechanical Engineers, at a 30 — 
Annual General Meeting 

Dr H E Merritt "Worm Gear Performance” 
Institution or Professions! Civil Servants, at 8 30— 
(at the Royal Society of Arts)—R A. Watson Watt: 
“The Cathode Ray Oscillograph” * 

Royal Institution, at 9 —Prof A O Rankme • “Some 
Experiments in Gravitation and Magnetism". 


Official Publications Received 
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Depart nu ut of Sell ntlflo sml Industrial Research Report for 
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...til March 1931 rplv+20 (London HM 

Office ) 9 d net 
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History Based on Science 
A POWERFUL, learned and convincing book 
which has just appeared will, it is to bo 
hoped, turn tho minds of many jieople, besides 
readers of Nature, to the consideration of tho 
subject raised m tho title ot this article Tho book 
is the second volume of Prof Preserved Smith’s 
“'History of Modem Culture”,* of which tho first 
volume was noticed in those columns on April 4, 
1931 (127, 615) We shall have something further 
to say about it later on Tho subjoot is tho large 
one, still unrecognised by most thinkers in its true 
greatness, of the part which science has played, 
and is playing with increasing vigour as we write, 
in ohanging and building up tho fabric of society 
It is, of course, a commonplace that tho dis¬ 
coveries and applications of science are tho leading 
feature of our own ago Some peoplo deplore the 
effect of tlus development on ways of thought and 
hfe , others, like M R0116 Sand, moro justly, point 
out the enormous advantages to health and happi¬ 
ness whioh have already accruod to mankind from 
this source, and the dlimitablo supply whioh is at 
our command for the future, if wo have the wisdom 
to uso it No one disputes tho fact But tho 
strange paradox faces us, that, though this is 
admitted with regard to tho prosont, the historians, 
thoso whose business it is to show how tho present 
has arisen from the past, scarcely pay any attention 
to soienco at all Yet, surely, hero again, we may 
start from two universally accepted truths; one, 
that the present is tho child of the past and formed 
by it, two, that man is primarily the thinking 
animal, so that the history of his thought must 
bo the most important part of his whole history 
In spite of this, tho vast bulk of the history still 
taught and written doals exclusively with politics 
and war Wo are Bhown how men use and abuse 
their means of associating with one another We 
are not shown the nature or tho growth of the one 
thing in which their association is most perfect, 
and by means of whioh they have gained thoir 
power of controlling the external world 

Some people treat this as a puroly academic 
question, to be settled by those who have tho 
matter in hand Authors, they say, must study 
and write about tho things that interest them and 
their readers. If peoplo want the interest of 
ohemistry, they will get it, and, surely, there aro 
plenty of histones of chemistry * One cannot, 

• A History of Modem Culture By Prof Preecrved Smith Vol 2 
The Enlightenment, 1087-177# Pp. vtl+708. (London George 
Routtedge end Sons, Ltd., 1934) lit W net. 
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however, just leave the question unanswered, for 
there is a thing called ‘history’ quite apart from 
the special histones of chemistry, art, religion, etc , 
and it is this general thing, called oommonly 
‘history’, to which we are now referring It is that 
which forms the staple of what is taught in schools 
as ‘history’, and of which pooplo think, when 
asked, if they care about history or know much 
about it. This common or general thing is made 
up almost entirely of politics and war, and it is 
this which statesmen and reformers now have in 
mind when they set up committees “to examine 
the historical textbooks and eliminate obnoxious 
matter” (as now m London), or commission writers 
to produce new history books, inspired by a certain 
desirod spirit (as now in Germany) Evidently, 
the men who take this executive action think that 
thero is something to bo gained by doing it, and, 
though they probably exaggerate the possible 
effects of their action, we must agree with them 
when they find something more in history than 
the mere gratification of a special mtorost and 
treat it as a matter of profound social and intel¬ 
lectual concern Unfortunately, however, those 
thus criticising and proscribing history books only 
doal, as a rulo, with the fringes or excrescences of 
the matter Thoy only notice the special points 
obnoxious to their own point of view, and the 
root of the wholo mischief oscapes them 
Tho best proof of the truth whioh we are trying 
to establish—and incidentally tho best evidence 
of tho mischief of missing it—is to be found m 
works where tho authors aro clearly free from suoh 
propagandist intent as wo have just instanced, 
and seem obviously trying to present the facts as 
they were It happens that a book of groat learning 
and bulk has recently begun to appear in England 
and has been received with a ohorus of approval 
by the Press This is Prof A J. Toynbee’s “Study 
of History”, of which the first threo volumes 
appeared m the autumn and soveral more are 
promised It is in many points similar to tho more 
famous work of Spongier, and in the matter now 
under discussion is open to the same criticism 
The general thesis, enforoed by a wealth of in¬ 
teresting detail, is that history should be regarded 
as the record of the birth, flowering and dooay of 
a large number of independent civilisations whioh 
we may mdeed group into more or less cognate 
famihes, but whioh have their hour and pass away 
like the individuals who oompose them Prof 
Toynbee has in fact a speoial section m which he 
denounces the ‘misoonoeption’ of the ‘unity of 


omhsation’, while Herr Spongier, as is woll known, 
has discovered and explains the dooay and dis¬ 
appearance of the Western civilisation around 
which this unity is commonly supposed to rest and 
to be growing 

It is, of course, largely a question of terminology 
whether we speak of many ‘civilisations’ which 
pass away, or of one human 'civilisation' which 
lasts and grows But there is one supremely 
important point involved in the belief in a real 
unity of civilisation, whatever the temporary 
varieties under which civilisation may appear in 
China, Egypt, Mexico and the rest , and it is just 
this one supreme point which tho authors men¬ 
tioned, and many more, completely miss Tho 
unity of civilisation does not mean the temporary 
unification of a large part of tho earth’s surface 
whother by an Alexander, a Roman Empire, a 
Genghis Khan, or the colonising armies of modern 
Europe It means that the root of human civilisa¬ 
tion is one, and is to bo found m the development 
of tho human mind, which is similar all over tho 
world in its offectivo contacts with extomal Nature, 
and of which soionce—understood in the widest 
sonse—is the most characteristic and most per¬ 
manent fruit It is becauso scienco m this sonso is 
missod by these theorists, and the hosts of othors 
less learned than they, that wo have all this talk 
about passing away of civilisation, the decay of 
the West, tho bankruptcy of man 
If we study oarefully the various features of the 
‘civilisations’, described by Prof Toynbee and 
others as having ‘passed away’, we find that they 
oonsist mainly of forms of art, language and 
literature, which naturally do attain a perfection 
of form and then decay or are transformed into 
other shapes Thus Latin literature reached per¬ 
fection with Virgil and then decayed The re- 
nasoenoo with Dante took a new form, though 
oven hore it would bo too much to say that Virgil 
was dead But scienoe differs m this respeot 
profoundly It is not an art-form like a Greek 
vase or an ode of Horace The changes made in 
its expression—systems of numeration, use of 
cipher, indexes, equations and so forth—are not 
comparable to the temporary laws of metre or to 
stylos in architecture They are rather progressive 
attempts to simplify the apparatus of thought, to 
make the oommon human mind more competent 
in ordering its thoughts and dealing with phen¬ 
omena Greek geometry or the Hindu cypher is 
not a fashion It is absorbed permanently by 
mankind, and, though it may be further simplified 
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or put into a still more general form, wo all need 
to use it at some stage of our mental development 
This comparative illustration is surely an apt 
one, and may be oxtended with due qualifications 
to science as a whole, which is constantly approxi¬ 
mating to the precision of mathematics It is a 
common human possession, and a living and 
growing one, being in fact the best guarantee both 
of the unity of mankind and the future of civilisa¬ 
tion Clearly, therefore, on all grounds, it should 
take a foremost place in our apprehension of 
history and in our presentations of it to others 
It is a difficult task, the most difficult perhaps in 
the whole of education , but it is scarcely too 
much to say that up to the present the attempts 
that have been made have either merely scratched 
the surface, or else burrowed so far below it that 
the work is not apparent to the mind of the average 
educated man History remains for the mass that 
story of political and military ovonts (largely the 
latter) to which wo referred above A book like 
that of Prof Preserved Smith is, therefore, heartily 
to be welcomed, for he has the root of the matter 
in him “Beginning,” he tolls us, “in the seven¬ 
teenth century, men began to look forward and 
not back, to the future and not to the past, for the 
era of perfection The roason for this is simply the 
triumph of science By the end of the seventeenth 
century even the dullest could soo that in know¬ 
ledge of nature his contemporaries wore superior 
to the most renowned of the ancient worthies ” 
Vol 2 of Prof. Smith’s work covers tho years from 
1687 to 1776, and is called ‘The Enlightenment’, 
implying that awakening of the European mind 
to its possibilities which followed the scientific 
revolution of tho seventeenth century True to 


his estimate of the relative value of tho various 
factors m the intellectual ovolution of the time, 
Prof Prosorvod Smith devotes his first section to 
scienoe, tho next to philosophy, tho next to history, 
and so on It is a fairly complete and well- 
documented account of tho intellectual output of 
noarly a hundred years proooding tho French 
Revolution The author's reading is enormous, his 
stylo is clear and often pointed, and his quotations 
always apt and often amusing But, praise and 
enjoy it as we may, one cannot feel that wo yot 
have the comprehensive and well-knit survey of 
history, inspired by science, which is tho great 
desideratum This book is rathnr an interesting 
encyclopaedia of a definite and important part of 
modern thought, full of profound reflections con¬ 
necting one section of the picture with anot her, but 
not a forward-moving account of the whole as an 
expression of tho growth of the human soul in that 
period, which the ideal requires Thero are so many 
trees in tho forest, and wo are so much interested 
in studying and comparing their shapes, that we 
tend to forget where it lies on the earth’s surface 
and where it. loads us The work of clear but 
sound synthesis in history still remains very largely 
to bo done, especially in England, which is in 
practical ways tho most historical of countries 
In theoretical work of this kind wo are now, as 
often before, outdistanced by others and perhaps 
most of all by the French This synthesis, tho most 
noodod for moral and international reasons, must 
be based on the subordination of other aspects of 
history to that of the growth of thought, and it 
will trace this growth from tho humblest beginnings 
with the first ape-man to the conquering intellect 
which now embraces the universe 


Rev 

Mathematics before the Greeks 
Vorhsungtn uber GeschicMe der anliken malhe- 
maltschen Wtssenschaften Von O Neugobauer 
Band 1 . Vorgreichische Mathemattk (Dio 
Grundlehren der mathematisohen Wissenschaften 
in Emzeldarstollungen, herausgegeben von R 
Courant, Band *43) Pp xii + 212 (Berlin 
Julius Springer, 1934 ) 19.60 gold marks 
UCH work has been done during recent 
years in the decipherment and elucidation 
of ancient Babylonian mathematical texts, and 
moat of all by Dr Neugebauer, the editor of this 
volume It is not too much to say that no such 
treasure trove has oome into the possession of 
historians of mathematics sinoe the year 1906, 


e w s 

when Heiberg discovered in a palimpsest at Con¬ 
stantinople the tract by Archimedes called by him 
the “Method”, which was supposed to have been lost 
Since the publication of that work, other things 
have indeed oome to light One is the solution 
by Archimedes of tho problem of inscribing a 
regular heptagon in a circle , another is the Moscow 
papyrus acquired by tho Museum of Fine Arts at 
Moscow in 1912 and at length published by W W 
Struve in 1930. But these things have added 
much less to our knowledge of ancient mathematics 
than tho series of cuneiform texts the content of 
which is set out in the volume before us Dealing 
with Egyptian as well as Babyloman mathematics, 
Dr Neugebauer justly claims that his is the first 
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attempt to give a comprehensive view of the 
hUtory of pre-Greek mathematics, and we cannot 
be too grateful to him for his admirable exposition 
It is intended to be followed in due time by two 
more volumes ; vol 2 will deal with Greek mathe¬ 
matics, while vol 3 will treat of exact astronomy 
and particularly the classical work of Ptolemy on 
one hand, and, on the other, Babylonian astronomy 
of a relatively late date, the facts about which 
are much less accessible and more difficult to 
appraise 

The present volume is divided into five chapters 
The first is on the technique of Babylonian 
numerical calculation (36 pages) , the second (41 
pages) contains a general historical account of the 
language and writing of the cuneiform texts, the 
Babylonian mathematical terminology, and finally 
the Egyptian hieroglyphic and hieratic scripts 
Chap in (30 pages) describes the Babylonian and 
Egyptian numeral systems, the notation for whole 
numbers and fractions, and lastly the sexagesimal 
system of arithmetical notation and its development 
as a ‘position-value’ system of the most thorough¬ 
going kind Chap iv (66 pages) gives a general 
and complete account of Egyptian mathematics, 
the geometry of areas and volumes, arithmetic 
including fractions and their manipulation, and 
problems equivalent to elementary algebraical 
equations Chap v (42 pages) desonbes at length 
the whole content of Babylonian mathematics as 
it now appears in the light of all the texts bo far 
investigated The headings include geometry, 
arithmetic and algebra Algebra includes linear 
equations with a number of unknowns, quadratics 
with one or two unknowns, and some oubio 
equations ; there are also some problems m simple 
and compound interest 

Babylonian geometry is mostly the mensuration 
of areas and volumes (it is taken as 3, not suoh a 
good value as the Egyptian approximation); 
but calculations of the ‘sagitta’ of a chord of a 
circle by means of the lengths of the diameter and 
the chord, and the converse, involvo the use of 
the Pythagorean theorem of the square of the 
hypotenuse The Babylonian arithmetic and 
algebra are far more remarkable, for the dates 
(about 2000 b o ) to whioh the texts belong In 
arithmetic the sexagesimal scale is consistently 
used instead of the deoimal; each number (up 
to 69) corresponding to our ‘digit’ means some 
power of 60; numbers are expressed as the sum 
of descending powers of sixty followed by units 
and then by successive sexagesimal fractions ; 
‘position-value’ is fully secured by the existence 
of a sign, corresponding to our 0, to indicate the 
abeenoe of a particular denomination. The 
Babylonians did not even trouble to specify any 
denominations ; they left them to be inferred from 


the context; thus 30 may anywhere mean $ as 
easily as 30 units, and so on. To divide one number 
a by another number 6, they took the reoiprooal 
of 6 (1/6), expressed it as a sum of successive 
sexagesimal fractions, and multiplied a by 1/6 
For this purpose they had tables of reciprocals, 
just as they had multiplication tables, the 
reciprocal of 1 21 (81 in our notation) is given as 
44 26 40, which means in this case 0 44 26 40 
(there being no units in the expression but only 
sexagesimal fractions) ; the product of 1 21 and 
0 44 26 40 will be found to be 1 
The Babylonians solved quadratics without 
stating any general formula , but they calculated 
the root in concrete figures precisely m accordance 
with the formula as given m our textbooks , the 
unknown quantities are not called x, y, z (or by 
any equivalent symbol), but they are tho ‘length’, 
‘breadth’, ‘depth’, etc , respectively m some 
geometrical figure Problems leading to some 
oubic equations constitute Bomewhat of a puzzle 
Some produce an equation of the form *• + *'--= a, 
and tho key to the solution in this case was 
discovered by Neugebauer m certain tables of 
numbers of the form n* f n* Other oases are 
not yet explained, and it may be that the root 
was known beforehand and the problem framed 
aooordingly There are some approximations to 
the square roots of non-square numbers , one uses 
the approximation a + (6/2a) for Vf®* + 6), 
whioh is common in Greek mathematics In 
view of the Babylonians’ proficienoy in algebra 
about 2000-1800 b o , it is extraordinary that no 
arithmetical solutions of quadratio equations (as 
distinct from geometrical solutions) are found m 
Greek writers before Heron and Diophantus 
In the acoount of Egyptian mathematics (chap 
iv), there is not much that is new in substanoe, 
but the exposition is suoomot and comprehensive, 
and new points of view frequently emerge, 
especially with regard to the dexterous way m 
whioh the Egyptians manipulated their fractions, 
which (except for | and occasionally j) wore 
oonfined to submultiples and sums of such There 
is a useful discussion of problems 14 and 10 of 
the Moscow Papyrus, the first of whioh uses the 
oorrect formula for the volume of a frustum of a 
pyramid with square base, while the second pur¬ 
ports to give tho superficial area of a oertain 
curved surfaoe It is interesting to note that Dr 
Neugebauer inclines to Peet’s interpretation of 
the language of the latter problem, which makes 
the surfaoe measured to be a half-cylinder and not 
a hemisphere as supposed by Struve. 

As a matter of printing, the volume is 
beautifully produoed , altogether, it is a fine 
piece of work, and cannot be too strongly 
oommended. T. L. H, 
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Animal Behaviour 

he Behaviour of Animals an Introduction to its 
Study By Dr E S Russell Pp vni + 184+6 
plates (London Edward Arnold and Co , 
1934 ) 10« fi d net 

r 'r'HIS small book is a model of its kind, 
I providing, as it does, an excellent summary 
of the existing knowledge of animal behaviour, 
and being full of suggestions with regard to further 
profitable experimentation But it is more than a 
pleasantly written rbsum^, compiled by a man who 
obviously knows his subject and is intrigued by 
the many problems in this field which seem to 
defy human understanding It is a challenge to 
zoologists 

With very few exceptions, animal behaviour 
is a study sadly neglected by professional zoologists 
m (Ireat Britain , so neglected that its territory 
has been claimed by the physiologist and psycho¬ 
logist In this fact danger lurks, for, as Dr Russell 
argues, quite commonly the proper place for the 
study of animal behaviour is not the laboratory, 
and since the physiologist and psychologist are 
not necessarily naturalists, as the zoologist must 
needs be, the manner in which an animal lives and 
maintains itself in Nature has been almost com¬ 
pletely disregarded 

Dr Russell is jierfectly justified in his view that 
shepherds, fishermen, fanciers and sportsmen have 
much of importance to tell the biologist, for those 
of us who know these men and have captured 
their interest are greatly indebted to them They 
have vast stores of accurate information which, 
properly examined, and freed from anecdote and 
conjecture, can be made to reveal matters of 
profound scientific value It is true that their 
interpretations may not, and usually do not, 
coincide with our own, but the extent of their 
knowledge of the habits of the oommoner beasts 
and birds is astonishing They may know nothing 
of mechanisms, but they do know a great deal 
of the animal as a whole Thus it is that Dr 
Russell finds himself happy m their company, 
for he strenuously revolts against the purely 
mechanistic view and ploads for a return to the 
Aristotelian approaoh, according to which life 
and mind are regarded as continuous one with the 
other, the basis of the zoologioal system being the 
form and the behaviour of the animal as a single 
entity. 

The author strongly emphasises the value to 
science of recording as fully as possible the normal 
everyday activities of animals, especially in the 
wild , of desonbmg the objective facts in the 
simplest and most comprehensive way, disregard¬ 
ing all speculation about the animal's inner life, 
and studying only the overt and visible actions. 


285 

Dr Russell teaches that behaviour is always 
directed toward some definite end, and is largely 
determined by its result, the action continuing 
until the goal is reached , that behaviour is often 
active or spontaneous in the sense that it is not 
a reaction to external stimuli, and that animals 
perceive an external world of their own Thus, 
m studying animal behaviour, the first question 
to be asked is What is the animal trying to do f 
The second To what exactly does it respond, 
that is to say, what does it perceive 1 The third 
How does its behaviour develop through matura¬ 
tion and through experience > Finally Is till' 
animal’s behaviour modifiable or adaptable > 

The book considers these matters m some detail 
and illustrates the methods ot simple, direct 
observation without theory and without analysis 
Tt leaves all questions on mind and matter to the 
philosophers It is addressed to students of biology 
and to the general public, and to these it can be 
strongly recommended Reading this book, one 
is driven to the comlusion that no zoological 
curriculum can bo regarded as 1 icing complete 
unless it includes a course of animal behaviour 
given by someone with Dr Russell's knowledge 
and devotion to Ins subject 


Embryology and Genetics 
Embryology and Genetics By Prof T II Morgan 
Pp vm + 258 (New York Columbia Uni¬ 
versity Press, London Oxford University 
Press, 1934) 15s net 

O NE of the most sonous gaps m the whole 
structure of theoretical biology is the lack 
of connexion between the concepts of genetics and 
of embryology Both sciences have a peculiar 
importance for biology because they both deal 
with their subject matter in a particularly objective 
way The organism is not analysed along any of 
the hues worked out by the older physical sciences, 
but the path of analysis grows directly put of tho 
reactions which are observed In this respect, 
genetics has been conspicuously successful, so that 
we can now, theoretically at least, represent an 
organism symbolically as a sot of genes In 
practice, we cannot give a completely sufficient 
representation of an organism m this way, but we 
can often eta to precisely the wav in which it 
differs from its fairly near rolativoR It is as though 
we know the active groups of a complex organic 
molecule, but not the molecular nucleus 

In genetics, one gene stands symbolically for a 
whole senes of developmental stages, so that it 
may be said to determine a red eye at one stage, 
for example, and a black oyo at another, like some 
of tho genes discovered by Huxley and Ford m 
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Qammarus It should be the province of embryo¬ 
logy to lay bare the basis of such scries and to 
find how genes interact to produce their final 
effects This involves an analysis of the whole 
process by which a complicated adult organism is 
developed out of an apparently simple egg-cell, 
and has been found to be an extremely difficult 
task. As yet, experimental embryology has been 
chiefly concerned with the blocking in of the main 
features of the future organism, and has found 
itself dealing with characters which are not much 
affected by the genes described by geneticists, 
characters in fact which, to pursue the analogy 
mentioned above, seem to depend on the molecular 
nucleus in the formula for the organism 

There could be no one more fitted to explain 
the importance of these matters than Prof Morgan, 
who is at once a well-known experimental embryo¬ 
logist and the foremost geneticist of his time His 
book should appeal to a wide public, since although 
not entirely popular, it is written in a way which 
makes it comprehensible to scientific workers who 
have not previously taken particular interest in 
the questions under discussion A general reader 
will find here one of the most lucid summaries of 
experimental embryological research into such 
questions as the development of isolated blasto- 
meres or egg fragments, or the artificial production 
of twins The results of these inquiries cannot 
easily be summarised, and an account of them 
therefore occupies more space than need be do- 
voted to the clear-cut results of genetical experi¬ 
ments, which havo led to a very few generally 
applicable hypotheses 

The confused mass of data obtained by the 
older experimental embryology is at last beginning 
to be put m order under the influence of the recent 
work of Spemann, who registered the first success 
m tho attack on the fundamental problem of 
embryology This problem is, I take it, the question 
of why a given part of the embryo develops into 
a given part of the adult, and Spemann’s answer, 
that it docs so because it is stimulated to do so 
by an organiser, is only the first crude beginning of 
the analysis, comparable to saying that a muscle 
contracts because it is stimulated to do so by a 
nerve But crude though it may bo, it is the host 
we can do as yet The importance of having any 
answer at all, even if we havo some doubts as 
to how widely it can be applied, is so great that 
it is primarily in connexion with these theories 
that we shall have to examine the relevance of 
the ideas of genetics 

Prof Morgan, by a self-denying ordinance, 
rigidly denies himself all speculation on this 
subject, but indications are not lacking that it 
will soon be possible to attack the problem. 
Already there is the significant fact that when an 


organiser induces an organ, the reacting tissue 
develops its own peculiar specifio characters 
Seidel’s demonstration that the activity of the 
Bildungszentrum in the insect egg depends on tho 
interaction of the nuclei and tho cytoplasm is 
another hmt We already know something about 
tho action of genes which affect some of the better 
understood biochemical systems, such aH the system 
which leads to tho formation of pigment in some 
animals It is probably not too much to hope 
that our knowledge of tho chemistry of organiser 
action will soon dovelop to a simdar level But 
as yet we have no idea how to explain the action 
of genes which determine pattern Some aspects 
of this, tho most difficult problem of morphology, 
are considered fairly fully by Morgan, who gives 
us two chapters on the production of two embryos 
from one egg, or one embryo from two eggs 
These two chapters, like the rest of the book, 
raise in a most fascinating way a series of important 
prohlems, at tho answers to which Prof Morgan 
is too cautious to guess in our present state of 
ignorance C H Wadmngton. 


Photo-electric Cells and their Applications 
J Photoelectric Cells their Properties, U se and 
Applications By Norman Robert Campbell and 
Dorothy Ritchie Third edition Pp vn + 223 
(Ixmdon Sir Isaac Pitman and Sons, Ltd , 
1034) 12# (id not 

r I ''HE third edition of this book is, as its authors 
1 point out, practically a new book altogether, 
though certain portions of the previous editions 
are retained without much alteration The dif¬ 
ferences arise not so much from tho new material 
which has becomo available since tho last edition 
was issued—though this is considerable—as from 
a change in tho balance of the treatment, and in 
the class of reader for which the book is intended 4 
It is now loss of a handbook for those who aotually 
want to use photo-cells, or a textbook on the 
theory of the plioto-eleotno effeot, than a book 
for those who might want to use them, and do 
not object to a somewhat abstract method of 
treatment 

This edition is divided into three seotions, dealing 
respectively with the properties, methods of use, 
and some of the applications, of photo-oells The 
first section is that whioh differs most from the 
last edition It starts with a moderately full, 
though not mathematical, aooount of the theory 
of tho internal and external photo-electno effeots 
and of rectification at thin films, based on the idea 
of stationary states for the ‘free’ electrons in 
metals and semi-conduotora This is followed by 
full and clear aooounts of the properties of vacuum 
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and gas-filled emission cells, of rectifier and of 
conductivity cells These are aooompaniod by a 
large amount of illustrative data givon in the form 
of diagrams 

The next section deals in a moderately detailed 
way with the manner of using photo-cells It 
starts with an abstract account of the principles 
of measuring instruments with special reference 
to photo-cells This ir followed by two chapters 
on the measurement of the small currents which 
arise when the photo-cells are used with light of 
low intensity, and with valve amplification of the 
output from a photo-cell The modem four- 
electrode oloctromoter valve has replaced the 
valve bndges previously described, and mention is 
made of tho use of the galvanometer in ballistic 


fashion Tho final chapter deals mainly with 
‘tioker’ methods of measuring the current 

The final section is called “Some Applications 
of Photoelectric Cells”, and is the least satisfactory 
part of the book in that it gives tho impression of 
bomg merely the summary of a much more ex- 
tensivo treatment of tho various branches of 
photometry by moans of photo-coils (May we 
hope for suoh a treatment as a separato book m 
tho near future ’>) It gives, however, a useful 
comparison of many ways of using those cells for 
the measurement of light intensities 

The book is not quite free from misprints and 
slips of the pen, but these are tew Tho printing 
and paper aro an improvement on thoso of the last 
odition 


Short Notices 


Z)te DreielektrodenrShrc und ihrt A nwendung Ub- 
utigen on der Dreudeklrodeniohre nut den zugehortgen 
theoretiachen Erlaulerungcn Von l)r Friedrich 
Moeller (Abhandlungen zur Didaktik und Philo¬ 
sophic der Naturwissonschaft, Heft 15 ) Pp 
vu+155. (Berlin Julius Springer, 1034 ) 9 60 

gold marks. 

Du Moeller's book is designed for students, and 
it is a recommendation that it deals with the subject 
from both the theoretical and practical points of 
view. The object of the author is set out in his 
foreword . “ the theoretical portion of tho book 
can bo looked upon as a text-book of tho electron- 
valve, which attempts to explain tho simpler problems 
of valve-theory without the nocossity for special prior 
knowledge of a o technique” 

The subject matter is divided into five mam parts, 
and these are subdivided into ‘Theory’ and ‘Practical’ 
The parts deal with (1) the valve itself, and its 
properties, giving tho definitions of ‘slopo’, Durch- 
gnjf, etc , (2) triodos with resistance anode loads—• 
amplification and power output, (3) tnodes with 
tuned circuits, including h f amplification and solf- 
oscillation , (4) modulation ; anil (5) demodulation 
It is felt that the author has undertaken a vory 
difficult task in attempting to cover satisfactorily 
the theory of all this ground oven to the extent 
required for a textbook of the tnode for students, 
in a book of 150 pages, and when, in addition, space 
is allotted to practical experiments, some omissions 
are inevitable. Thus, although the book does covor 
a large part of the ground m a very thorough way 
(often, we feel, too thoroughly), a number of important 
probloms are omitted or dealt with very briefly, aud 
one is often left with a feeling of mcomploteness 
The practical considerations are not always dealt 
with in the beet way, and often digress into further 
theory. 

Nevertheless, judged by the amount of information 
that haa been included, the omission of advanced 
mathematics, and the suggestions for practical 


confirmation of results, the book should form a vory 
useful addition to tho series of scientific textbooks 
of which it forms tho fifteenth volume, and should 
provido a good starting point for a radio student 
The phraseology of tho book is moderately straight¬ 
forward, and anyono with a fair knowlodgo of the 
Gorman language should have little difficulty m 
reading it, though the reasoning often Hoems un 
necessarily involved, and tho methods rather < umber- 
some Its value as a textbook and moro so as a 
reference book would be unproved by tho addition 
of bibliographical references, there being at present 
only some half-dozen, and these to otlu r volumes of 
the same senes 

He.ndbuch der Riochemu ties Ah nschen uiul der 7’tere 
Herausgogoben von Prof Dr t’arl Oppeiilioiincr 
Zweite Aufiago Erganzmigswerk, Band 2 Pp 
xix+961 (Jona Gustav FiRehor, 1934 ) 71 gold 
marks 

In a review of the last jiubhshod supplementary 
volume to this work—1154 pvgos, in two half volumes, 
bringing vols 1, 2 and 3 of the socond edition of tho 
“Handbiich” up to the end of 1932—it was stated 
(Nature, 133, 595 , 1934) thut tho volumos were of 
tho type that filled “tho user with awo-inspired 
gratitude and the reviewer with awe-inspired terror” 
A similar effect is produced by tho second supple¬ 
mentary volume, it. brings the main vols 4, 5 and 
6 up to, presumably, the same date; it occupies, with 
its index, nearly 1000 pages; and it is apparently just 
within the ‘single volume’ limit 

This makes it somewhat unwieldy, as well os 
somewhat unvmble in tho unbound form Still, the 
names of some of the contributors, Profs L Pincussen, 
J. Wohlgemuth, W. Grimmer, A. Scheunert, E Grafo 
—to select at random a few, none of whom contributed 
to the first supplementary volume—will almost cer¬ 
tainly secure that the possessors of paper-bound 
oopios hasten to got a volume of such obvious value 
put into boards as quickly as possible 
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The contents of this supplementary volume are 
divided in the following manner The supplement to 
vol 4 is concerned with the chemistry of tissues and 
organs, uicliidmg blood and lymph, skeletal und 
opidormal structures, muscle, the apparatus of cir¬ 
culation and respiration, the nerves and sense organs, 
and the chemistry of tumours The supplement to 
vol 5 deals with the glands and secretory organs, 
which aro clasmhed into those involves! m digestion 
and those involved in reproduction The supplement 
to vol 0 covers the general field of nutritional pro¬ 
cesses, including digestion, ubsoiption and excretion 
Finally, vol 7 is brought up to date under the sub¬ 
headings of nutrition, gas exchange and genoral 
metabolism 

Tt is clearly impossible to do more than mdieato 
here in a quite geneial way the field surveyed in this 
book , the laigc ness of the field is in itself a measure 
of the vastness of territory mapped in tho original 
work to whieh this is the seeond supplementary 
volume A L B 

Radio round the World By A W Haslelt Pp 

vn + 190 + 7 plates (t'ambndgo At the University 

Press, 19.74 ) 5s net 

This volume presents an interesting account, in a 
fonn suitable for the layman, ot the mam faets 
accompanying the application of oloctrie waves to 
ladio communication A brief, historical account of 
tho earliest discoveries of those waves includes u 
icforenco to the doubts anil difficulties which at com 
pained tho pioneer woikers of some thirty venrs ago 
Tho story ot the propagation of electric waves of all 
lengths round the worlil, by the aid of tho ionised 
layers in the earth’s alinesphoie, is then developed 
in a straightfm ward and skilful manner A chapter 
entitled ‘ The Sun calls the Tune" is noteworthy in 
this portion of tho hook, and dirnts attention to the 
valiens ways in which the possibilities of long 
distance iivho communication are controlled or 
limited by solar influence 

Bator chapters utilise an account of the trend of 
modern dev olopmonts to indicate tho future pos 
sibilitics of radio technique, paitieularly in the 
application of ultra short waves to secret com¬ 
munication for wai purposes, to television, and, by 
no means least important, to the introduction of a 
new phase of curative medicine 

On the whole, tho author has obviously taken a 
good deal of trouble to get his foots correctly stated, 
although p 160 contains, in a loosely worded sentence, 
a boil misrepresentation of the possibilities of radio 
direction finding. A reviewer in another country 
might complain that in certain portions of the book 
undue stress is placed upon recent British work in 
radio research ; while in other places, the author 
has omitted to mention tho Radio Research Board, 
from the publications of which so much of the 
material has obviously been derived These are, 
however, minor blemishes in an otherwise successful 
effort to show the general reader how very much 
more there is in tho science and practice of radio 
communication than the mere dissemination of 
broadcast programmes. 


Annales Bryologtci a Year-Book devoted to the 
Study of Mosses anel Ilepatics. Edited by Fr 
Verdoorn Supplementary Vol 4 : Studien uber 
Astatische Jubuleae (de Frullaniacets 15-17) mit 
einer Kmleitung Bryologie und Hepahcologie, 
ihre Methodik und Zukunft Von Fr Verdoorn 
Pp vui | 231 (Tho Hague Martinus Nijhoff. 
1934 ) 0 guilders 

A SKETCH of the progress of bi'patioology occupies 
tho first thirty' six pages , a knowlodgo of earlv 
authors is considered essential in questions of 
iiornenelatuio and in dealing with types of genera , 
Evans, Howe, Lindberg, Sehiffner and Spruce are 
authors favoiuably mentioned, but Stepham’s 
“Sjiecios Hopaticarum” is very lrankly criticised , 
its errors and other faults are considered to be so 
grave, that setting it aside as ‘‘opus excludendum” 
is discussed , in view however of its wide acceptance, 
that course is inexpedient and revision is roeom- 
monded Improved methods, geographical, cyto 
logical, genetical, oxpeiiinenfal morphological, etc , 
are urged in the study of hverw'orts , the weakness 
ot much recent bryological literature is roferied to 
Revision is the most urgent need of to-day , progress 
will largely depend on tho study of the smaller groups, 
winch aro insufficiently understood 

1),' Frullamoceis xv xvn (pp 4(1 224) carnes on 
work published m eailici supplements Dealing with 
the Lejounoacoao, original diagnoses are reproduced as 
being often inaccessible' to workers in Asia , there is a 
clavis to the fourteen gcncta, with notes on vanabihtv 
distinguishing characters, distribution and stations 
Section xv i is u rov ision of tho Asiatic Tamariscineao, 
a restiicteil hut definite specific value is given to 
tho Ocelli and a i lavis to the six Asiatic species relies 
upon characters of tho lobi, amphigastria and ocelli 
Section xvn deals with some nsent collections and 
the distiihution of Indotnalayan Frullaiuaieae and 
Holostipae 

Strahlung und Ltchtrn/lhem Von K VV Haussor 
und semen Mitarheiten Heransgegoben von C 
Ramsauer und R, Kollath (Oatwald’s Klassiker dor 
oxakten Wissonscbaftnn, begrundot von Wilhelm 
Ostwald, neu horausgegeben v on Wolfgang Ostwald, 
Nr 239 ) Pp iv-f89 (Leipzig Akademiaclic 
Verlagsgesellschaft m b H , 1934 ) 4 gold marks 
Those who knew the late Dr Haussor will find much 
pleasure in tho fact that tho memory of this brilliant 
young physicist, who died in 1033 at forty-six 
years of age, is honoured by the publication of his 
original papers on the action of sunlight on the human 
skin as one of “Ostwald’s Klassiker” Hausser was 
a pioneer m this hranoh of biophysics, for he was the 
first to realise tho importance of using monochromatu 
light of measured intensity in tho investigation ol 
the causes of erythema and sunburn, by means of his 
large quartz prisms He was responsible for the 
discovery of the fact that the human skin is particu 
larly sensitive to two regions of tho violet portion of 
the gpoctrum, one of which is normally absorbed by r 
the atmosphere All interested in biophysics would 
do well to possess this little book 
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Radioactivity: Old and New* 

By the Right Hon Lord Rutherford, o m , uis 


I WAS much honoured by the invitation to give 
the first course of the Joly Memorial Lectures 
As is well known, Joly was for many years not 
only intensely interested in the problems oi radio¬ 
activity, but also made numerous original and 
important contributions to our knowledge of this 
subject When the large and continuous emission 
of heat from the radioactive bodies was made clear 
in 1903, Joly’s alert and original mind was at once 
attracted to the problem of the effect of this 
steady generation of heat by the radioactive bodies 
present in the earth's crust on the geological 
history of our planet To obtain reliable data, he 
devised simple but ingenious methods for measur¬ 
ing the amount of the primary radioactive bodies, 
uranium and thorium, in typical rocks constituting 
the earth’s crust He was the first to point out 
the far-reaching significance of this small but steady 
supply of heat on the internal temperature gradient 
of the earth, resulting m violent movements in 
the earth’s erust Indeed, ho was of opinion that 
the rise and fall of continents and the elevation 
of mountain chains were intimately connected with 
the heating eifect of radioactive bodies over long 
intervals of time A fascinating account of these 
bold and original ideas lias been given by Joly in 
his books and papers 

Of all the contributions made by Joly in the 
field of radioactivity, the discovery of the origin 
of the pleochroio haloes, observed in certain kinds 
of mica, has left the strongest imprpssion on my 
mind It required not only an acute and original 
mind but also a touch of real genius to connect 
these minute haloes, the origin of which had long 
been a mystery, with the effects of radioactive 
transformations Joly, as the result of an intensive 
investigation, was able to prove that the darkening 
of the mica halo was duo to the a-particles liberated 
over ages from a minute inclusion containing either 
uranium or thorium In a well-developed halo, a 
senes of rings was observed, each of which corre¬ 
sponded in radius to the range of one of the groups 
of oc-particles hberatod from the radioactive 
matenal. In this way, he was able to show that 
the processes of radioactive transformation were 
the same hundreds of millions of years ago as to-day 
In some very old micas, Joly observed an inner 
ring corresponding to a-partloles of much shorter 
range than any observed from the known radio¬ 
active bodies To account for it he postulated the 
earlier existence of an unknown radioactive element 
which he provisionally named ‘hibemium’ The 

* From the lint Joly IComorUl Lecture delivered at Trinity College, 
Dublin, on January 28, 1088 


researches of Hevesy in the last few years indicate 
that this ring is probably due to a known element, 
samarium, which has recently been found to lie 
wcaklv radioactive These haloes aie produced 
by an exceedingly minute quantity of uranium or 
thorium as in inclusion in the mica Probably the 
emission on an average of one a particle every one 
hundred years continuing through geologic ages 
would give rise to a discernible halo 

I could give many more illustrations from other 
fields of inquiry which equally show that July 
possessed to a marked degree that rare quality of 
originality and vision characteristic of the greatest 
investigators of the past 

The property of spontaneous radioactivity is 
shown to the roost marked extent bv the 
hoaviost elements, uranium and thorium, and the 
products which arise from their transformation 
Only a few lighter elements show this property 
and those only to a feeblo degree We now know 
that the property of radioactivity is a sign of the 
instability of the atoms concerned Take, tor 
example, the beat known radioactive element, 
radium For some unknown reason, each second 
a minute fraction of the radium atom becomes 
unstable and breaks up with explosive violence, a 
fragment of the atom—an a-partule— being hurled 
out with high speed As a consecjueneo ot these 
atomic transformations, a new type of atom is 
formed—the radium emanation—which in turn is 
unstable, breaking up rapidly with the liberation 
of an a-partiole The process of transformation 
once started proceeds through a number of suc¬ 
cessive stages, finally ending in the formation of 
a stable and non-radioactive isotope of load Tho 
suecessivo transformations of uranium lead to the 
formation of twolve distinct types of radioactive 
element, and m all more than thirty of these 
radioactive elements are known Each of these 
elements suffers transformation according to a 
definite law but at a different and characteristic 
rate For oxample, radium is half transformed in 
1600 years, the radium emanation in 3 82 days, 
and its succeeding product radium A m 3 minutes 

In most of tho transformations, a-partiolos are 
alone expelled, hut m a few oases the transforma¬ 
tion is accompanied by the expulsion of p-rays, 
which are swift electrons The mass of the atom 
is not sensibly changed by the expulsion of such a 
light particle, but the properties of tho resulting 
atom are entirely changed There is one important 
feature whioh distinguishes p-ray from a-ray trans¬ 
formations ; all the a-particles escape with 
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identical speed and thus the transformation of 
each atom leads to the liberation of an equal 
quantity of energy In the case of a p-ray trans¬ 
formation, one p-particle is expelled per atom, 
but the speed of the P-particle varies widely from 
atom to atom If this be tho case, one atom loses 
more energy than another, and we should con¬ 
sequently expoct tho energy content of the now 
atomH formed to differ There is, however, no 
evidence that such differences of onorgy exist, 
and indeed when an a-ray body is formed by a 
P-ray transformation, tho a-particles are again 
expelled with identical speeds This difference 
between a- and p-transformations raises great 
difficulties and no satisfactory explanation is as 
yet forthcoming It has been suggested eithor 
that tho conservation of energy cannot be applied 
to such p-tiansformations, or that some of the 
energy from tho atom ih carried off m the form of 
an undetectable particle of very light mass called 
the ‘neutrino’ We shall see that the same problem 
arises in tho transformation of radioactive bodies 
which can be produced by artificial methods 

It is desirable at this stage to say a word about 
the nuclear structure of atoms At the centie of 
each atom is a minute but massive nucleus which 
carries a resultant positive charge This chargo 
controls the number and arrangement of tho 
electrons which surround the nucleus The pro- 
lierties of an atom are thus defined by a whole 
number which represents the number of units of 
charge earned by tho nuclous This fixes the 
number and order of the elements, but we now 
know that there are many species of the same 
element, defined by its nuolear charge, which 
havo different masses Tho number of these iso¬ 
topes of an element vanes , some elements like 
aluminium are apjiarently simple, but others like 
tin havo a dozen isotopes varying m mass over a 
wide range 

Tho apjioaraneo of radioactivity results from 
tho spontaneous transformation of tho mmute 
nucleus of an atom Tho expulsion of an a-particlo 
carrying two positive charges lowers the charge on 
the nucleus of the residual atom by two units, 
while the expulsion of a p-particle raises it by one 

If we are to effect the transformation of an 
element, we must in some way alter its mass or its 
oharge This can be done by adding or subtracting 
a particle, whether charged or uncharged, from the 
nucleus. This is easy m imagination but difficult in 
praotioe. The most effective way so far found is 
the bombardment method, mvolvmg the entry of 
a foreign particle into the structure of the nucleus 
and m some cases leading to the loss of a charged 
particle from the nuolous We shall illustrate 
these different types of transformation by con¬ 
sidering a few of the simpler typical cases. 


The first proof of the artificial transformation 
of an atom was given in 1919, when it was found 
that tho bombardment of the gas nitrogen by fast 
a-particles gave rise to the liberation of a number 
of fast protons which could only come from a 
disintegration of tho nitrogen nuoleus It is now 
oloar that about one a-particle in 100,000 comes 
close enough to a nitrogen nuoleus to enter its 
structure The a-partiele is oapturod and moment¬ 
arily forms a new nucleus of charge 2 units higher 
and of mass 4 units groater This newly formed 
nuclous is unstable and breaks up with oxplosive 
violence, expelling a proton in the process Tho 
mechanism of tho reaction is given below 

,N“ I 2 Ho‘ —► ,F" —► ,0”-f 1 H. 1 
Tho resulting stable nuclous is an isotojio of oxygen 
of mass 17, which we now know to exist in small 
quantity in ordinary oxygon About twolve light 
dements can lie disintegrated by a-particles, and 
in all cases protons of characteristic speeds are 
emitted , the general mechanism of tho reaction 
is probably similar, leading in all oases to tho 
omission of a proton and tho formation of a new 
but stable nucleus of mass 3 units greater 

During the last fow yoars, another important 
typo of transformation has been brought to light 
in which a now and strange type of particle called 
the neutron is expelled Tho neutron, as its name 
implies, carries no electric charge, but has a mass 
about equal to that of tho proton Since it has no 
charge, it does not ionise the gas in its path and 
consequently shows no track in an expansion 
ohambor At rare intervals in its passage through 
a gas, it hits the nucleus of ail atom in its path 
and shoots it forward with high speed This struok 
nucleus is charged and ionises tho gas, so that its 
track through tho gas is shown m a cloud chamber 
While theso ‘knook-ons’ are comparatively rare, 
they form a very convenient method of detecting 
the presence of tho invisible neutron and forming 
an idea of its velocity One of the best ways of 
producing a supply of neutrons is to bombard the 
element beryllium with fast a-partioles The 
a-partiolo is captured and the resulting nucleus of 
carbon 13 breaks up into a oarbon nucleus of 
mass 12, while a fast noutron is expelled Tho 
mode of the reaction is shown below 

«Be*-t-,He' —> ,C“ —> ,0*+ neutron 1 

We are now able to produce neutrons in a vanoty 
of ways, not only by the action of a-partiolos, but 
also by bombarding different elements by protons 
and deuterons. 

Still another striking type of transformation 
can be produoed by a-particles, resulting m the 
artificial production of new radioactive bodies In 
the transformations previously considered, the 
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residual nucleus is a known typo of stable nucleus, 
and is non-radioactivo A radioaotivo nucleus is 
an unstable typo of nuoleus which breaks up with 
the omission of fast particles, ultimately formuig 
another stable nucleus The production of an 
artificial radioactive laxly was first noted by M 
and Mme Cune-Joliot by bombarding boron with 
fast a-particles After bombardment for a few 
minutes, the boron continued to show a marked 
activity for an hour or so aftor it was romovod 
from the bombarding source This activity 
decayed in exactly the same way and according 
to the same laws as the ordinary well-known 
radioactive txxlios, but the type of particle emitted 
was quite different Strange to say, it was found 
that high-speed positivo electrons, or positrons, 
wero emitted, and not a-particlos or negative 
electrons such as appear in the spontaneous trans¬ 
formations of tho radioaotivo bodios uranium and 
thorium In order to account for tho production 
of a radioactive oloment by bombarding boron with 
fast a-particles, it seems cloar that tho transform¬ 
ation occurs in two stages aocordmg to tho scheme 
below 

,B l0 + iHe 4 —► ,N>» fneutron 1 
,N' 3 —► ,C 1S 4-,positron 

In the first stage, tho a-partiolo is captured by tho 
horon nucleus forming an unstable isotope of 
nitrogen, N 1 *, together with tho liberation of a 
fast neutron This isotopo of nitrogen does not 
exist in Nature and is transformed slowly into the 
stable isotopo of C u by the expulsion of a positive 
electron Tho activity of tho radioaotivo body N 1J 
decays to half value in about 14 minutes By 
using the activity of this body as an indicator 
of its presence, it was shown by chemical 
methods that tho radioactive body was an isotope 
of nitrogen In a similar way, by bombarding 
other elements, radioactive isotopes of phosphorus 
and sdioon could be formed, each with a character¬ 
istic period of docay 

Tins new discovery was rapidly followed up in 
a number of directions Prof E Fermi and his 
collaborators in Rome found that a large number 
of these radioactive bodies could be formed whon 
the elements were bombarded by neutrons derived 
from tho action of a-rays on beryllium On account 
of the absence of charge, the neutron is able to 
enter the structure of even a heavy element, where 
the a-partiole on acoount of its charge is ineffective 
Even tho heaviest element, uranium, when bom¬ 
barded by neutrons, gives rise to at least four new 
distinctive types of radioaotivo bodies, with half 
periods of 15 seconds, 40 seconds, 13 minutes and 
100 minutes. The actual nature of the trans¬ 
formations involved has only been studied m a 
few oases In all known cases, the neutron is cap¬ 


291 

tured , sometimes a heavy particle, an a-partiolo or 
proton, is emitted, but generally a higher isotope of 
the clement w formed which may be unstable and 
emit negative electrons It is worthy of note that all 
the radioactive bodios produced m this way break 
up with the liberation of fast negativo electrons 
and not positive oleot.rons, as in tho original cases 
found by tho Johots Cockcroft, Lawrence and 
others have found that bombardment of certain 
elomonts by fast hydrogen ions also gives rise m 
some cases to tho production of now radioactive 
bodies 

It seems eloar from these results that we are 
able greatly to increase our knowledge of the 
isotopes of tho elements None of these radio¬ 
active bodies aro found in Nature, but represent 
unstablo types of isotopes with a very limited lifo 
During the last few months, it has lieon found 
that tho efficiency of the process can be increased 
in some cases about a hundred times or more by 
slowing down the neutrons This can lie dono by 
passing them through hydrogen or a solid material 
liko water or paraffin whuh contains hydrogen 

We have so far spoken of tho transformations 
brought about by tho swift a-partiolos spon¬ 
taneously expelled from radioactive substances, 
and the neutrons which arise from tho bombard¬ 
ment of certain elements by a-particles Another 
notablo advance has been made by tho use of 
bombarding particles produced artificially in the 
eleotnc discharge and speeded up by appropriate 
mothods This involves complicated apparatus 
and m general the use of high potentials of the 
ordor of one million volts In this way, copious 
streams of fast particles can readily tie produced, 
corresponding in number to tho a-particlos expelled 
from thousands of grams of radium Cockorott and 
Walton wero tho first to show that transformation 
offocts on a comparatively largo scale could be 
producod by bombarding light elements liko 
lithium and boron by fast protons Time does not 
allow me to consider tho mechanism of those 
transformations, which are different for each 
isotopo of the same oloment Transformation only 
appears to occur whon the proton is captured by 
the nuoleus, which then breaks up with explosive 
violence. Similar but different effects aro observed 
when the ions of heavy hydrogen of mass 2 are 
used as bombarding particles I would like, how- 
evor, to refer to recent experiments in which it 
has been shown that artificial radioactive elomonts 
can also be producod by these new methods 
Cockoroft and Walton and others have shown 
that ordinary oarbon, whether bombarded by H l 
or H’ particles, gives rise to the production of a 
new radioaotivo substanoe which deoays to half 
value m about 11 minutes, emitting positive 
electrons in the process It is believed that tho 
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radioactive body formod m both oases is N IS , 
which is transformed into the isotope of carbon 
C 13 by the emission of a positron It is not yot 
settled whether this radio-nitrogen differs from 
that formed by a-rays, whore the half period 
seems to be longer, namely, 14 minutes 

It seems likely that when very intense streams 
of still swifter particles are available, radioactive 
bodies of strong intensity may be produced by 
those artificial methods It may lie also that some 
of the bodies produced in these ways may give nso 
to a succession of changes such as is characteristic 
of the heavier elements uranium and thorium 
Sufficient, I think, has been said to illustrate 
the extraordinarily interesting results obtamed in 
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this fascinating field of inquiry Wo can build 
heavier elements from lighter, and break up other 
atoms into fragments, and produoe novel radio¬ 
active elements by the score This new field of 
what may be called nuclear chemistry is opening 
up with groat rapidity Muoh work, often of a 
difficult technical character, will bo required to 
prove the exact nature of any ot tho transforma¬ 
tions which have been observed, but a very 
promising beginning has been made Future work 
may disclose many surprises, for new and unsus¬ 
pected particles may come to light In any event, 
we are entering a no man’s land with the ultimate 
hope of throwing light on tho way atoms are built 
up from simpler particles 


A New “Nomenclator Zoologicus” 


F ROM the time that tho tenth edition (1758) 
of the "Systema Natural” of Linnaeus, which 
established tho binomial system, was recognised as 
the basis of the nomenclature of animals, system- 
atists havo always had to face the difficulty of 
ascertaining what names have been used for 
genera Since the same name cannot be validly 
used more than once in the whole of zoology, it is 
obvious that unless this information is reasonably 
accessible, many homonyms are inevitably created 
and themselves add to tho confusion Moreover, 
oven when the existence of a name is known, it is 
often by no means an easy matter to find the 
original reference to it or to ascertain its position 
m tho animal kingdom Before desenhing the 
situation at tho present day, it may be as well 
briefly to review tho attempts that havo been 
made to solve these problems 

The first Nomenclator to bo published was that 
of Agassiz, which appeared between 1842 and 
1846 , it was followed by that of Marschall, which 
covered the period 1846-68 and was published in 
1873. In 1864 there appeared tho first volume of 
the “Zoological Record” which, however, in its 
earlier yoars, did not always include an annual hst 
of new genera The names in all these, with many 
others, wore collected together by Soudder, who 
attempted a hst of all published genera from 
Linnaeus to 1879, and his work, which was pub¬ 
lished in 1882-84 as Bulletin No 19 of the U S 
National Museum, is the only list of its kind that 
has yet been completed. It contains about 80,000 
names Supplements to Scudder’B work are repre¬ 
sented by the two volumes, edited by Waterhouse 
and published by the Zoologioal Society of London, 
of the new genera contained in tho “Zoological 
Reoord” with some additions. These volumes 
together oontain some 62,000 names, and cover 
the periods 1880-1900 and 1901-10 respectively. 


The new generic names in the “Zoologioal Record”, 
which average about 2,000 per annum, havo not 
been collected together since that date 

Sherbom’s famous “Index Animalium”, which 
was published between 1902 and 1933 and doals 
with both generic and specific names, though 
marvellously complete, only goes up to the year 
1850 Thoro also began to be published in 1926, 
under the auspices of the Prussian Academy of 
Science, an ambitious work entitled ‘Nomenclator 
animalium generum et subgenerum” If circum¬ 
stances had permitted this to bo carried through 
as originally planned, it would have been a very 
important contribution to the problem for the 
period that it dealt with Though it appears to 
cover tho ground with relatively few omissions up 
to about 1909 and it purports to include all namos 
up to 1922, those dealing with the later years are 
taken almost entirely from the annual indexes to 
tho “Zoological Reoord” Tho choice of tho date 
1922 was peculiarly unfortunate, because the 
“Zoological Record” was neoessarily far from 
complete in the War years and those immediately 
following, with the result that it omits tho very 
numerous names that were aotually published 
during 1914-22 but were only found and reoorded 
afterwards Furthermore, only about three 
quarters of this German work have yet appeared, 
although it has been nine yoars m course of publi¬ 
cation Its use is therefore very limited, and it 
has the added disadvantage of being extremely 
expensive. 

The present position is, therefore, that a system- 
atist who wishes to ereot a new geneno name finds 
it almost impossible, even at the expense of muoh 
labour, to satisfy himself that any given one has 
not been used already. Not only are his sources 
of information very scattered and far from com¬ 
plete, but also many of them are rare and expensive 
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The Council of the Zoological Society of London 
has therefore decided to make financial provision 
for a scheme to produce an entirely new “Nomen- 
olator”, in which an attempt will bo made to 
include every generic name used in zoology from 
1758 up to and including 1935 It is estimated 
that this will involve about 190,000 names, of 
which about 100,000 relate to insects The names 
from 1758 to 1879 will be given thoir original 
references, these being taken, so far as those up 
to 1850 are concerned, from Shorbom From 1880 
onwardB, the “Nomenclator” will take tho form 
of an index to tho “Zoologioal Record” itself 
The class of animal concerned, or in the caso of 
insects, the order, will also bo given 

A vory intensive search is being made of the 
literature to discover names that have been 
omitted from oxistmg records, and this has already 


resulted in tho disoovery of some seven hundred 
in insects alone, chiefly among publications that 
appeared between 1900 and 1920 It is hoped also 
to enlist the aid of all systematic zoologists 
throughout the world in making tho work as 
complete as possible, and a circular asking for 
their help is being sent out In tho oourse of this, 
they are asked to send details of any generic 
names, with thoir original references, to Dr S A 
Neave, of the Imporial Institute of Entomology, 
41 Queen’s Gate, London, S W 7, who is super¬ 
vising the undertaking on behalf of the Zoological 
Society of London, and will also have tho assistance, 
in particular groups, of experts at the British 
Museum (Natural History) 

It is hoped that tho work may bo completed 
for publication about the end of 1937, and that it 
will be found possible to issue it at a moderate price 


Solid 

T is just a hundred years ago since carbon 
dioxido was first solidified by Thilorier Most 
chemists are familiar with carbon dioxide ‘snow’, 
which has long found use in tho laboratory as a 
convenient moans of producing temperatures 
down to about — 80° C The comparatively small 
quantities required for such purposes were obtained 
by the simple but wasteful method of allowing 
liquid carbon dioxide from a cylinder to expand 
through a valve into a collecting bag , in these 
circumstances less than 30 per cent of the weight 
of tho liquid used is obtained in tho form of ‘snow’ 
Until about ten years ago, the solid was only 
used as a laboratory freezing agent, and also m 
Bmall quantities medioally as a cauterising agent 
For the latter purpose the ‘snow’ was usually 
pressed into a solid pencil in a mould, making it 
more convenient to handle, and, owing to the 
reduoed surface exposed, less rapid in evaporation 
The commercial development of the manu¬ 
facture of solid carbon dioxide became a possibility 
only when refrigeration began to play a large part 
in the organisation of food supply. A groat impetus 
was given by tho rapid growth of the ice-cream 
industry in the United States, where the annual 
production (under the familiar name of ‘dry ioe’) 
rose from a few tons in 1925 to approximately 
27,000 tons in 1933. In Great Britain, production 
on a largo scale oommenoed several years later, 
but it is estimated that the output in 1934 reached 
10,000 tons, and demand for the product continues 
to expand. 

In Great Britain, the gas for the production of 
solid carbon dioxide is ohiefly derived as a by¬ 
product from industrial processes, such as the 
manufacture of synthetic ammonia, and in the 


Dioxide 

production of alcohol Purification m greater or 
loss degreo depending on the souroe of gas is 
required m all cases, including tho removal of 
odoriferous compounds and of inert non-con- 
densable gases which, under certain conditions, 
and if present in sufficient quantity, would render 
the liquefaotion of tho carbon dioxide difficult or 
even impossible Following Liquefaction of the 
gas, solidification may bo brought about by 
various processes These, while relatively simple, 
are very interesting from the phy-noo-chemical 
point of view , and thoir development on tho most 
economic lines has been tho result of much rosoarch 
on the phase rule and thermodynamic aspect of 
the system Tho process most commonly adopted 
is to allow the liquid to oxpand in suitable 
chamliers with tho formation of gas and ‘snow’, 
tho latter being pressed into blocks of convenient 
size and shape, and tho gas being returned for 
recomprossion In another process, tho liquid 
carbon dioxide is expanded in chambers at a 
pressure just below that corresponding to tho 
triple point, and solid blocks are obtained without 
the use of a press, while according to a third 
process tho liquid is frozen in moulds by the 
rapid evaporation of liquid ammonia As might 
be expected, the sevoral processes diflfor con¬ 
siderably in thermodynamio efficiency, although 
this is not reflected appreciably in the cost of 
production, power costs being only a small fraotion 
of the whole 

Solid carbon dioxide m its commercial form is 
available in blocks of oylindnoal or rectangular 
sootion, weighing approximately 25 lb. These 
blocks have the appoaranco of highly compressed 
snow and may be out without difficulty by moans 


Carbon 
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of an ordinary saw The temperature of the solid 
under a pressuro of one atmosphere of carbon 
dioxide is — 78 9° C., but when exposed to the 
atmosphere is somewhat lower owing to the 
reduction of partial pressure of carbon dioxido 
noar the surface of tho block On acoount of the 
low temperature, gloves should always bo worn 
when handling tho solid In a still atmosphoro, 
a block of the solid evaporates more slowly than 
might be expected, mainly on account of the 
low conductivity of the enveloping film of gaseouB 
carbon dioxide and of the high latent hoat of 
sublimation of tho solid (137 cal /gm at — 78 9° 
C ) Thus a 25 lb block requires about 24 hours 
to evaporate completely 

Tho most careful measures havo to bo taken to 
prevent needless waste by evaporation both in 
storage and transport, and to this end heavily 
insulated storage bins havo boon designed in 
which the evaporation loss has been reduced to 
0 5 per cent a day, while the evaporation in large 
railway transport containers is of tho order of only 
2 per cent a day Research into tho most suitable 
typos of container and insulating material has led 
to the development of a range of packages suitable 
for the transport of solid carbon dioxide, whioh 
enables this product to bo sent from the producing 
centre to depots in all parts of the country, and 
thence to tho user, with a very small total loss 
Although the solid can be stored for very long 
periods without serious loss, it has been found that 
a limit is set by tho slow growth of tho crystals, 
which tends to produce disintegration 

As might be expeoted, the principal uses for 
solid carbon dioxide are m connexion with refrigera¬ 
tion Its dryness, high latent hoat and high 
density (1 4) render it attractive in many cases 
where tho cost of removing heat units is not the 
only consideration As already stated, the ice¬ 
cream industry was the first to adopt this re¬ 
frigerant on a large scale in place of ice and salt 
mixtures, and the requirements of this industry 
continue to oxpand 

A considerable field exists for solid oarbon 
dioxide in connexion with tho transport of perish¬ 
ables, such as moat, fish, fruit and flowers, where 
controlled temperature conditions are required As 
a result of tho work which has recently been earned 
out under the auspices of tho Department of 
Scientific and Industnal Research at Cambndge 
and at the Torry Research Station, and by other 
investigators, it is now known that carbon dioxide 
inhibits, in a marked degree, the growth of many 
of tho bacteria and moulds which are largely 
responsible for the detenoration of meat and fish, 
so that the value of Bolid oarbon dioxido as a 
refrigerant and preservative is further enhanced 
on this account. In preserving flowers, however, 


the effoot is one of arrested metabolism due to 
the low temperature and the presenoe of oarbon 
dioxide 

It may be remarked that, although the suooossful 
utilisation of solid oarbon dioxide as a refrigerant 
presents no serious technical difficulties, care must 
be taken in the design of equipment such as loe- 
oream conservators, refrigerated transport con¬ 
tainers and the like, if this refrigerant is to be 
usod successfully and economically 

Except where the low temperature of solid 
oarbon dioxide is specially required, means must 
bo taken to reduce the heat flow to tho refrigerant, 
and this can be done conveniently by interposing 
thermal insulation between the refrigerant and the 
cooled chamber A number of other methods 
employing a secondary liquid are available. 

Reference has already been made in Nature 
(Oot 6, 1934, p 629) to the use of solid carbon 
dioxido in the assembly of machine components 
by means of shrink fits The effoet of the low 
temperature in contracting metal parts is best 
attained by immersing tho parts in a suitable low 
freezing point liquid containing solid carbon 
dioxide In this way rapid and uniform oooling 
results The advantages of this mothod of shrink 
fitting are that it enables small components, such 
as cylinder liners, sleeves and valve seats to be 
readily inserted into housings without the use of 
a press, thereby obviating the possibility of dis¬ 
tortion, and that the structure of heat-treated 
parts is not disturbed as might bo the case with 
hot shrinking Solid oarbon dioxide is already 
being used in Groat Britain in the production of 
automobile and aero enginos, locomotives and 
machine tools, and this application is likely to 
expand considerably as it becomes more widely 
appreciated 

The use of solid carbon dioxide as a convenient 
moans of obtaining a supply of the liquid or gas 
was first realised by Elworthy who, in a patent 
obtained m 1898, discussed the eoonomio advantage 
to be gained from handling oarbon dioxide m the 
solid form instead of as a liquid m heavy steel 
cylinders. It is only recently, however, that these 
advantages have been secured as a result of the 
development of solid oarbon dioxide for refriger¬ 
ating purposes, and the design of suitable 
containers and other apparatus. Pressure vessels 
(‘hquefiers’) are now available which enable tho 
solid to be readily oonverted into liquid or gaseous 
form, and the uso of solid oarbon dioxide for 
purposes other than refrigeration is rapidly ex¬ 
panding. Foremost amongst these uses must 
be plaoed the carbonation and meehanioal hand¬ 
ling of beverages for which, it is needless to say, 
only solid oarbon dioxide of the highest punty 
oan be employed. For example, in ‘Dnkold’, 
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manufactured by Imperial Chemical Industries,Ltd , 
organic esters and sulphur compounds are reduced 
to less than one part per million, and any oil 
whioh may be carried over from the compressors 
is carefully removed in order to obtain a sufficiently 
pure product The solid is also finding increasing 
use as a souroe of carbon dioxide for the production 
of saheyho acid and other chemicals 


Passing reference only has been made to some 
of tho principal uses of solid carbon dioxide 
Certain other applications are still in tho develop¬ 
ment stage, while others are constantly boing 
discovered Tho development of tho industry has 
been very rapid and constitutes one of tho most 
remarkable modom examples of tho application of 
scientific methods to industrial requirements. 


Obituary 


Prof Arthur Thomson 
N his retirement in 1933, Prof Arthur Thomson, 
whoso death on February 7 will be widely 
regretted, had completed a somewhat unusual record 
of academic service He was bom on March 21, 1858, 
and for forty eight years he represented human 
anatomy at the University of Oxford, first as Uni¬ 
versity lecturer m human anatomy and afterwards 
as Dr Loo’s professor of anatomy After serving 
an apprenticeship m the famous sohool of anatomy 
at Edinburgh undor Sir William Turner, Thomson 
went to Oxford in 1885 Unlike many of his later 
contemporaries, he did not enjoy the advantage of 
stepping into a depaitmont already oquipped for 
teaching and research On the oontrary, the task 
fell to him of building up a now department from its 
very foundations It will readily be appreciated that 
Thomson’8 enorgios wore fully omployed for a number 
of years m developing tho teaching side of his depart¬ 
ment to a lovol appropriate to the modical faculty 
of the University of Oxford, a task which was 
rendered very laborious at first by the criticism and 
opposition of some members of tho University who 
wore loss ready to appreciate tho importance of 
catering for an extonsive and detailed medical 
curriculum 

Arthur Thomson's own contributions to scientific 
literature can be divided quito sharply mto separate 
categories Of these, Ins papers dealing with tho 
racial variations of the skeleton are tho most note¬ 
worthy In this work he was oloarly influenced by 
his late teacher. Sir William Turner, who had 
stimulated considerable interest in racial anatomy 
by his studies of tho human skeleton m the Challenger 
Reports Thomson's work on this subject was 
characterised by the fact that ho constantly sought 
to explain by reference to habits of life and environ¬ 
mental influences tho osteological variations which 
were being at that time recorded by anatomists He 
was not content simply with measurements and with 
the construction of indices, and he was evidently 
reluctant to accept metrical variations of tho skeleton 
as necessarily of real morphological significance m 
the assessment of racial affinities. In 1889 he showod 
the importance of considering posture as a factor 
m the determination of the proportions and oontour 
of the lower limb skeleton and directed attention to 
the ‘squatting facets’ on the tibia and talus In 
the same year he published an anthropometncal 
study of the Veddahs of Ceylon. His interest ui 
oranlology led him to investigate tho significance 


of cranial indices which wore thon ossuming such 
importance in tho eyes of the anthropologist By 
ingenious models lie sought to show that tho pro¬ 
portions of the calvarium must bo directly influenced 
by brain volumo and by the action of the temporal 
musiles Those observations worn published m the 
Journal of the Anthropological InMilute in 1903, and 
his conclusions, which were adnuttodl.y tentative, 
have m some part been substantiated by statistical 
study on a larger scale 

In 1913, Thomson made a valuable communication 
on tho correlation of isotherms with variations in 
tho nasal index Ton yours later, this observation 
was submitted to statistical analysis by lum m 
collaboration with Dr Buxton, with the noteworthy 
conclusion that a platyrrhme nasal indox is associated 
with a hot moist dunato and a loptorrhmo index 
with a cold dry climate Other studios by Thomson 
in this lino mcludo a comprehensive study with D. 
Randall Miudver of Egyptian crania, published in 
1905 by the Clarendon Press undor the title of “Tho 
Annont Races of the Thobaid’’, and a paper on the 
gonial tubciclos of tho mandible in 1915 At Oxford, 
Thomson will bo particulaily remornberod with 
gratitude for the part ho played in instituting and 
oiganising the regular course of study for the Uni¬ 
versity dijiloma in anthropology, a course whioh has 
met with increasing success since its initiation in 
1907 

Thomson was a close personal friend of the late 
R W Doyno, who founded tho Oxford Ophthalmo- 
logical Congress, and undoubtedly it was this friend¬ 
ship which led him to make sjiecial studios of the 
anatomy of the eye This resulted in the publication 
of two pajiers on the filtration angle of the eye in 
1910 and 1911, and m a brochure on tho anatomy 
of tho human eye together with an atlas of stereo¬ 
scopic photographs of dissections of tho eyo 

Thomson’s last work was concerned with the micro¬ 
scopic structure of tho human Graafian follicle and 
the maturation of the human ovum These providod 
tho subjocvs for two papors in tho Journal of Anatomy 
in 1919. 

Apart from his work at the University of Oxford, 
Thomson occupied the position of professor of 
anatomy at the Royal Academy, to which he was 
eleotod m 1900. In this sphere he was able to give 
full expression to lus own artistio propensities, and 
he left an appropriate memorial of his contribution 
to art in his book “Anatomy for Art Students” 
which has passed tlirough ft number of editions 
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Prof J. Macmillan Brown 
We regret to record the death of Prof. J. Macmillan 
Brown, chancellor of the University of New Zealand, 
and well known as an authority on the peoples of the 
Paoific, which took place at the age of eighty-mno 
yoars, at Wellington N Z , on January 18 

John Macmillan Brown was bom at Irvine, Scot¬ 
land, in 1840, the son of Mr James Brown, ship¬ 
master, and was educated at the Irvine Academy, 
the University of Glasgow, and Balliol College, 
Oxford, of which he was an exhibitioner In 1874, 
on the establishment of Canterbury University 
College, he went to Now Zealand to tako up the 
appointment of profonsor of classics, and later 
became professor of English literature In 1877 he 
became a member of tho Senate of lus University, 
and m 1923 was elected chancellor, an appointment 
which he held until his death 

Macmillan Brown was best known in England for 
his work on tho problems of the Pacifio, and more 
particularly for his somewhat speculative theories on 
the origin of the Polynesians and of the remarkable 
urtistic products of Easter Island His views wore 
set forth in considerable detail and fully arguod in 
his books “Maori and Polynesian”, “Tho Riddle of 
the Pacific” (1924), and “Peoples and Problems of 
tho Pacific" (1927) In the view put forward in the 
“Riddle of tho Pacific” ho argued that the famous 
statues of Easter Island are the product of workers 
on what was a mausoleum for a cirole of islands, 
which have since disappeared owing to volcanic 
action. His theories of the peopling of the Pacifio, 
whioh proved stimulating, if not entirely acceptable, 
brought tho Polynesians os a Caucasus element from 
Asia, a primoval form of Indo-European. Whatever 
may be tho ultimate verdict on Ins philological and 
ethnological theories, they undoubtedly had a 
stimulating effect in promoting the study of the 
peoples of tho Pacific in New Zealand 


Mr Francis J Blight 

Old scientific fnonds of Mr Francis J. Blight 
will learn with much regret of lus death at the 
ago of seventy-seven years, on January 27 at his 
home at Mill Hill Previously to 1927 he had been 
closely associated with Messrs Charles Griffin and Co , 
Ltd., the well-known publishers of,teohnical scientific 
books, and since 1899, when Miss E. E. Griffin died, 
he had been chairman and managing director of the 
firm, only retiring m 1927 in consequence of rearrange¬ 
ments following on the death of Miss Helen Griffin 

In early life, Blight, whoso father and grandfather 
had been booksellers and stationers, had been for 
some years engaged in office work connected with 
iron and steel works, railway and othor architecture, 
map-making, etc. He had thus become an expert 
draughtsman, with a wide knowledge of technical 
processes of many different kinds In 1888 he be¬ 
came assistant manager to Messrs. J and A Churchill, 
the medical publishers, and m 1894 manager for 
Messrs. Griffin, then under the able chairmanship of 


Mias E. E. Griffin Quickly realising the wide neod 
for technical scientific books of all kinds, he developed 
this side of the firm’s business with extraordinary 
energy and suooess, brmgmg out textbook aftor 
textbook whioh hail large sales 

It was to a very great oxtont Blight’s own per¬ 
sonality that led to thoso books being writton He 
not only suggested them in many cases to men who, 
he saw, were likely to write them well, but also m 
their actual production was extremely helpful, par 
ticularly perhaps as regards tho illustrations It was 
an extraordinary stimulus and encouragement to 
moot him, as tho writer of this short notico often did, 
in tho woll known room at Exeter Street which was 
per vailed by his genial presence 

In 1920 a volume was published in celebration of 
tho eontonary of tho Griffin firm, which had originated 
early last century at Glasgow This volume contains 
sections doalmg with the more recent publications 
of the firm in scientific technology, and written by 
Prof. Barnett, Sir T Hudson Boaro, Sir W. S Abell, 
Prof W. Gowland, Prof Henry Louis, and other well- 
known authors In a foreword to tho volume, Lord 
Moulton stresses tho national importance of techno¬ 
logical publishing, and remarks that to Mr Blight 
“the exceptional prosperity of the Firm, and its 
sorvicos to tho country during tho late war, must be 
primarily ascribed” 

Only brief mention can be made here of anothor 
side of Blight’s lifo He was a keen supporter of the 
Baptist Church, and particularly of its charitable 
activities with rospoot to children and young persons 
He also strongly supported all that has been done 
in this direction by Stato action and mimioipal 
activity He was a man of simple character, in which 
love of his fellow men was never overshadowed by 
either business or scientific interests J. 8 H 


Mrs Jane Lonostaff, who died on January 19, 
aged sovonty-mne yoars, contributed important 
papors on Pabeozoic gastropod shells to the Quarterly 
Journal oj the Geological Society. She was the widow 
of Dr G. B Longstaff, a woll-known entomologist, 
with whom she shared a wide intorost in natural 
history She was a fellow of the Linnean and Geo¬ 
logical Societies, and was for some time a member of 
oouncil of tho Palseontographical Society Her early 
writings were published under her maiden name of 
Jane Donald, and the value of her researches was 
acknowledged so long ago os 1898, when tho Geo¬ 
logical Society awarded her its Murchison Fund 


We regret to announoe the following deaths 
Mr J. H Benyon, Lord Lieutenant of Berkshire 
and chancellor of the University of Reading, a 
leading figure m agriculture Mid stock-breeding, on 
February 14, aged eighty-five years. 

Prof. Bohuslav Braunor, lately professor of 
chemistry in tho Charles’ University, Prague, some¬ 
time Berkeley fellow of Owens College, Manchester, 
on February 15, aged eighty years. 
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News and Views 


Robert Hooke's Diary 

The tercentenary of the birth of Robert Hooke, 
Gresham professor of astronomy, survoyor to the City 
of London and curator of experiments to the Royal 
Socioty, occurs on July 18 of this year Hooke 
appears to havo kept a continuous diary for the 
greater part of his hfo , and parts of his daily journal 
havo been found in three different libraries The 
importance of the first part was realised by l)r Jean 
Polseneer of Brussels, who directed the attention of 
the Royal Society to its existence m 1928 , with the 
permission of the authorities of the Guildhall Library, 
Mr H W Robinson made extracts, some of which 
wore published by Dr Pelsenoer in lata (February 
1931) Afterwards, Mr Robinson discovered another 
and later part of the diary in the British Museum, 
whore for more than a hundred and sixty years it hail 
been catalogued as the diary of James Potiver The 
Guddhall portion of Hooke’s diary is tho most im¬ 
portant, and is full of interest from all points of view 
It records meetings of the Royal Society of which 
no minutes occur , elections of whioh thore are no 
official records extant , details of his work as aichitect, 
surveyor and contractor , his daily visits to the coffee¬ 
houses and taverns, whero ho joined in tho discourses 
and gossip of tho oity men , dotailu of his private 
hfo, his income, his purchase of books and necessaries 
of life 

By tho courtesy of the Library foinmitteo of tho 
Guildhall, the part of Hooko’s diary in the Guildhall 
Library can now bo published For many years 
Mr. H W Robinson and Mr W Adams have boon 
carefully transcribing the diary, and it will be 
published, togethor with a short life of Hooke, by 
midsummer Tho work of printing and publishing 
lias been entrusted to Messrs Taylor and Francis, 
who have undertaken to produce the book with the 
aid of a subsidy from the Royal Society Of more 
than passing interest is the fact that the house 
ocoupiod by Messrs Taylor and Francis is supposed 
to have been built during the period of the diary, 
and most probably by Sir Christopher Wren and 
Robert Hooke It may be remembered that Dr 
R T. Gunther has already published three volumes 
of Hooke’s works in his series of books on “Early 
Science in Oxford’’ 

Tribal Justice in Australia 

A pertinent example of the practical bearing of 
the results of anthropological investigation is afforded 
by the defence set up in a trial for murder of two 
aborigines from Alice Springs, South Australia, Tho 
facts of tho case are set out in a dispatch from tho 
Adelaide correspondent of The Times in the issue of 
February 15. The defence rested on a plea of tribal 
justice. It has been put forward that the two accused 
were acting in accordance with custom and under 
the instructions of the elders of the tribe in putting 
to death a man who had revealed ceremonial secrets 


to a woman. Failure to i omply, it was stated, would 
have entailed death As might bo oxpoeted, anthro¬ 
pologists havo not failed in the endeavour to bring 
the aboriginal point of viow before the court Expert 
witnesses, however, wore not heurd , but their special 
knowledge was placed at the service of the defence 
Ever since Spencer and Gillen first recorded, nearly 
forty years ago, tho special reverence of tho natives 
of Alieo Springs for everything pertaining to tribal 
ceremonial, anthropologists would have been pre¬ 
pared to expect death ns tho logical eonsequeneo of 
so grave a threat to tribal safety as tho breaking of 
taboo involved in the disclosure of eeromomal objects 
or procedure to a woman It is, at tho very least, 
the equivalent of a combmation of high treason urid 
sacriloge m a civilised community As recent trials 
in Africa have shown, a court rooted in European 
law is not prepared to admit, that in such cases tribal 
justice may demand and exact tho supremo penalty, 
in the manner in which in a civilised society a traitor 
who discloses State secrets may bo imprisoned for 
life or condemned to death. Those who carry out 
the setitoni e of tho lube must, in accordance with 
the laws of the country, be adjudgisl guilty of 
murder, even though tho extremo penalty may not 
eventually bo uuposixl 

Organisation of Agriculture in Australia 

DiFMom/r ciicurnstancos in the agra ultural in¬ 
dustries of Australia are giving rise to much-needed 
co-opemtion between Commonwealth and States In 
December last a conforonco of ministers at Canberra 
determined to establish an Australian Agricultural 
Council, to provido for continuous consultation among 
tho Governments on economic aspects of agriculture, 
the members to bo the Kedeial Munster for Commereo, 
the Minister in Charge ol Development and Sc lentihc 
Research and the State ministers concerned This 
body will be supported by a jiormanent technical 
committee which is identical m personnel with the 
former Standing Committee on Agriculture of the 
Council for Scientific and Industrial Research, but 
which will now havo greatly increased responsibilities 
Its members are tho six permanent I leads of the State 
Departments of Agriculture, the three executive 
members of tho Council for Scientific and Industrial 
Research, tho Socretary of tho Department of Com* 
morco and tho Director General of Health Besides 
its duties on tho side of agricultural economies, this 
eommitteo is charged with (i) securing co-ojieration 
and co-ordination m agru ultural research throughout 
the Commonwealth ; (n) advising Commonwealth 

and State Governments, directly or through tho new 
Council, on matters pertaining to tho initiation and 
development of research on agricultural problems ; 
and (m) securing eo operation between Common¬ 
wealth and States, and betwoen the States thom- 
Belves in all quarantine measures relating to pests 
and diseases of plants and animals, and advising 
Governments thereon 
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Training in Food Technology 
The Food Group of the Society of Chemical 
Industry met on February 13, at the London School 
of Hygiene and Tropical Medicine, to take part in a 
discussion on “The Training of the Food Techno¬ 
logist”, openod by Dr H B C'ronshaw, editor of 
Food Manufacture, the Industrial Chemist and other 
publications As Dr Cronshaw’s paper had been 
circulated before the mooting, he gave a brief sum¬ 
mary of the more contentious parts and showed a 
number of slides illustrating numerous institutions, 
chiefly in North America, at which research and 
teaching in food technology are combined to various 
degrees The mam part of Dr Cronshaw’s paper, 
howevor, and that whioh gave rise to most discussion, 
Oontaincd a plea for the mtroduction in Great Britain 
of spocial post-graduate courses m food technology at 
suitable universities and colleges Dr Cronshaw’s 
paper included a comprehensive anil very useful 
survey of the kind of problems with which the food 
technologist is likely to bo confronted, as well as some 
ingenious classifications of the typo of product with 
which those technologists havo to deal For this 
reason alone its publication m frill in Food Manu¬ 
facture will bo anticipated with much interest His 
mam plea, however, was subject to considerable 
criticism by various members of the Society, par 
ticularly on the grounds that it tended to over¬ 
emphasise tho need of specialised technological know¬ 
ledge in tho young post-graduate ontermg industry, 
and so to run the risk of supplying him inadequately 
with the essential scientific outlook. Some of the 
discussion also directed attention to the importance 
of considering pre-graduato as well as poat-graduato 
studios, and even of elementary and secondary 
education 

Museum of the History of Science at Oxford 

On February 12 Congregation at Oxford unani¬ 
mously passed the statute winch alters the name of 
tho institution housing the Lewis Evans and other 
collections of scientific instruments to the “Museum 
of the History of Science, Old Ashmolean Building”. 
The first step towards the full recognition of tins 
institution—hitherto governed by decrees—has thus 
been taken The museum is to bo administered by 
the Vice Chancellor, the Proctors and six others, 
three of whom will be appointed by the science 
boards. At tho moment there will be no extension of 
the premises. A decree, however, was also passed 
assigning the mam ground-floor room of the Old 
Ashmolean to the museum at a date not later than 
1942 . This room, where in the past the Now Oxford 
Dictionary was compiled, and the present upper- 
floor room, where the collections now are, should be 
adequate for the museum for many years. It is a 
pity, however, that this moreasod accommodation, 
at the moment badly wanted, cannot be definitely 
seoured earlier, and that the University oannot 
promise adequate financial support for the staff in 
charge. It is to be hoped that such help will soon be 
forthcoming, so that the musoum may take a bigger 
part in the soienoe teaching m Oxford—an oppor- 
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tumty for a generous donor Congregation expressed 
themselves very appreciative of tho work of Dr R. T 
Gunther, the curator, who not only created the 
museum single-handed more than ton years ago, but 
also has sinoe given his sorvices as administrator and 
teacher for a purely nominal salary 

Pollution at Sea by Discharge of Oil 

In July last, tho British Government, stating that 
representations had been made to it that the pollution 
of the ooasts of the British Isles by tho discharge of 
oil and oily matter outside the territorial limits by 
ships was increasing, suggested that tho matter be 
referred for preliminary oxainuiation to tho Com¬ 
munications and Transit Organisation of the League 
of Nations, with the view of concluding if possible 
an international convention At tho last Assembly, 
this viow was further explained by the British 
representative and it was decidod that an initial 
inquiry should be undertaken Experts from Den¬ 
mark, Franco, Italy, Japan, the United States and 
Great Britain were invited to Geneva by tho chairman 
of tho Advisory and Teclinioal Committee on Com¬ 
munications and Transit These experts agreed that 
oil pollution oaused the destruction of sea-birds, the 
wings of which become saturated with oil so that 
they cannot swim, fly or divo; of fish, particularly 
shellfish, and of the marine grasses which form the 
staple food of fish and sea-birds. The pollution of 
sea-beaches by oil results in harm to bathers and 
depreciation in value of seaside resorts, and con¬ 
stitutes a monace to pubbo health, finally, the 
accumulation of oil drifting into harbours offers a 
serious risk of firo. These evils exist to a varying 
extent in many countries and the object in view is 
to provide, by international agreement, some means 
whoreby oil-burning and oil-carrying ships may be 
prevented from polluting, through the discharge of 
oil and oily mixtures on the high seas, the ooasts to 
which the matter ib liable to drift. Some oauses of 
pollution such as collision, or the pouring of oil on 
to the sea during storm to assist vessels in distress, 
oannot be prevented, but it is possible by co-operation 
to guard against voluntary discharge outside terri¬ 
torial limits, and the Committee of Experts reoom- 
mend that an appropriate international convention 
should be oonoluded. 

Security of Tenure and Intensive Farming 

The private bdl promoted by the Metropolitan 
Water Board, which may involve the destruction of 
Holly Lodge Farm (see Natubb of Fobruary 2, p. 
177), was read a second time in the House of Commons 
on Fobruary 18. Sir A. Boyd-Carpenter moved that 
an instruction bo given to the committee which is 
to consider the bill to leave out works on this site, 
on account of the unique value of the farm as a 
research centre. After discussion, Sir Hilton Young, 
Minister of Health, pointed out that he had consulted 
the Minister of Agrioulture on the matter and it was 
agreed that the appropriate means of dealing with 
tho question was to refer it to a committee of the 
House. Sir A. Boyd-Carpenter’s motion was then 
by leave withdrawn. In a letter in The Times of 
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February 15, Sir William Prescott, chairman of the 
Metropolitan Water Board, stated that the “site for 
the proposed reservoir at Walton has been selected 
after the most exhaustive examination of other avail¬ 
able lands” It is not stated whether the expert 
opinion available to the Ministry of Agriculture or 
to the Geological Survey has been sought, but it is 
much to bo hoped that such scientific advice may 
be consulted before the matter comes undor dis¬ 
cussion in committee of the House of Commons 

A New American Balloon Ascent into the Stratosphere 
Fom.owinu on the American ascent into the 
stratosphere last year recorded in Nature of July 28, 
p 132 and November 3, p 707, 1034, careful inquiry 
has now shown that the mishap wns caused by 
internal adhosions of the lower part of the bulloon 
fabric Plans for a new ascent are well advanced 
The personnel of the advisory conumttee has been 
choson by the National Ooographie Society working 
in co-operation with the United States Army Air 
Corps, and once again Capts A W Stevens and O A 
Anderson will ascend It is gathered from the an¬ 
nouncement by the president of the Soeioty m the 
National Geographic Magazine of February 1935 that 
the arrangements will differ but little from those of 
last year's flight, The bulloon will have the satno 
capacity and the ascent will be made from the same 
placo. No dotails are as yot available of tho instru¬ 
ments that will bo carried, but as tho lifting power 
will bo about six tons and as “spocial emphasis is to 
bo placed on data that can bo obtained from manned 
balloons capable of lifting standard laboratory 
instruments”, there is no doubt that ovory possible 
self-registering devioo that might supply information 
about the upper atmosphere and oosmic rays will bo 
included An advisory committee undor the chair¬ 
manship of Ur Lyman J Briggs, director of tho 
U S. Bureau of Standards, is to be congratulated on 
the thoroughness of its investigations of the previous 
failure The findings will be of greatest value to 
those who undertake future hazards. 

A New Diphtheria Prophylactic 
Owing to the prevalence of diphtheria during the 
last year, a considerable demand has followed for 
immunising agents for preventive inoculation, which 
is now extensively practised with good results. 
Various agents have been employed for this purpose, 
suoh as toxin-antitoxin mixtures and preparations of 
modified diphtheria toxin known as ‘toxoid’ An 
alum-precipitated toxoid (A P T ) of high immunising 
efficiency is now available, and is issued by Messrs 
Burroughs Wellcome and Co , in germ-proof con¬ 
tainers of 1 c o. and 5 c o. This substanco was first 
prepared in the Wellcome Physiological Research 
Laboratories in 1920 The results ot animal tests 
showed that it possessed considerable immunising 
power against diphtheritic infection, and since that 
date its high immunising efficiency m human beings 
has been established Caution has been exercised in 
applying the inoculation of A P T. in human beings 
on account of the production of a tissue response at 
the site of injection. This, though medically trivial. 
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may disturb parents of inoculated children Tho 
efficiency of APT probably depends upon the 
deposition of tho relatively insoluble alurrmuum- 
toxoid compound at the sito of injection, and from 
this the immunising toxoid is gradually liberated 
The complex toxoid compound, however, excites a 
tissue response m the form of a small painless nodule, 
and tins tissue response is probubly an essential 
factor in the potent immunisation that ensues 
Unpublished experiments made in the Wollcomo 
Research Laboratories have shown that in animals 
two spaced injections of one tenth, or less, of the 
ordinary human dono results m a more rapid, or a 
higher, immunity than one single larger dose It is 
possible that a similar method may prove useful in 
human immunisation, tho chain o of troublesome 
local row tion being lessened by this course 

Juan Fernandez and Easter Island 

Bv a recent decree of tho Chilean Minister of Lands 
and Colonisation, it is reported by a correspondent 
of The Times in tho issue of February 14, Juan 
Fernandez and Easter Island have been declared 
national parks This gives effect, so far os Juan 
Fernandez is concerned, to a proposal which was 
first put forward so long ago as 1921 Tho two 
volcanic islands grouped together under the name 
Juan Fernandez and situated four and five hundred 
miles respectively west of Valparaiso aro of popular 
mtorost because it was on ono of thorn that Aloxandor 
Selkirk was marooned from 1704 until 1709, and 
his adventure is supposed to havo inspired Defoe in 
writing “Robinson Crusoe” Easter Island, on the 
other hand, which lies about 2,300 miles from the 
mainland, is ono of tho most interesting islands of 
the Pacific Its archioologa al remains present a 
problem for ethnologists winch hitherto has defied 
satisfactory solution These remains consist of more 
than five hundred human figures, jiortrait Btatues, 
carvod in stone, some of gigantic sizo and one at 
loost, approaching forty foot in height, over two 
hundred stono platforms and stone houses, unique 
in the Pacific, relics of a race of which the present 
inhabitants havo no knowledge Even more interest¬ 
ing in certain respects arc the tablets inscribed m a 
script which no one has j ot succeeded in deeiphei mg 
Suico 1888 tho island, which has an area of about 48 
square miles, has been in tho jxissession of Chile, and 
has seivod as a penal settlement Tho native in¬ 
habitants, who are Polynesians with u Melanesian 
strain, barely exceed 200 in number, though in 1860 
they numbered 3,000 , but in tho ’seventies a con¬ 
siderable propoition migrated or was removed to 
Tahiti anil the Gambler archipelago The decroo of 
tho Chilean Govommont, in so far as it will ensure 
the protection from vandalism of these unique relics 
of an otherwise unknown culture and an apparently 
vanished race, is a public spirited act worthy of the 
highest commendation 
A Tidal Power Project in the Bay of Fundy 

The Bay of Fundy is well known throughout the 
world for the height of its tides It is not surprising, 
therefore, that Americans are interested in the 
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project for getting tidal power at Passamaquoddv 
Bay, which lies botwoen New Brunswick, Canada, 
and Maine, USA A full description of the project 
is given by H E. M Kensit m World Power of 
February The projected power house is situated 
entirely in the State of Maine, but as the project 
is an international one, tho power produced would 
be equally divided between the two countries If 
wo compare tho estimated cost of tlio new project 
with that of tho corresjiondmg tidal power schemes 
m England (the Severn) and in- the Argentine (San 
Josd) it comes out decidedly cheaper In tho English 
scheme, tho cost of a horse power is £31 4, in tho 
Argentine it is £25 3 and at Passamaquoddy it is 
£18-9, and each is roughly of the same sizo The 
normal sprmg tideH ut the head of the Bay of Fundy 
range between 47 ft and 52 ft The maximum 
recorded tido occurred in 1869 and was nearly 57 It 
At the site of the new power station, tho tidos will 
ho between 17 ft and 19*5 ft In 1930, President 
Hoover induced Congress to defray half tho cost of 
a joint investigation with Canada into tho effect 
of such a station on fisheries In this connexion, it is 
of interest to know that the committee on the 
Severn project, decided that a largo number of sluices 
ojxm for many hours every day would obviate any 
detriment to fishing mterests It is probable tlierofore 
that tho joint commission on fisheries may present 
a favourable report Tho Ututod States engineers 
indicate that there is no insuperable difficulty with 
regard to shippmg interests, and many aro hoping 
that this groat enterprise will be earned out by 
private mterests and capital 
Habits and Evolution 

At tho aiuiual conference of the School Nature 
Study Union, held in January, Prof, K W MacBnde 
was tho speaker, and Ins address upon “The All- 
importance of the Study of Habits for tho Knowledge 
of Evolution” was, m effect, a statement of his 
evolutionary faith (School Nature Study, 1935, p 2). 
Ho led to his own viewpoint by a vigorous onslaught 
upon tho faiths of others. Evolution we all accept, blit 
the way thereof is dark Darwin, we learn, with hut 
natural soloclion of variations, was a false prophet, 
for natural selection docs not work even if small 
deviations were heritable, which they are not The 
mutationists are equally in error, for a mutation is 
a suddenly produced disturbance of dovolopment 
which persists only so long as the conditions pro¬ 
ducing it continue According to Prof MacBnde, 
tho truth lies with tho neo-Lainarckians m their 
belief that use and disuse, in short habit, have been 
the mainspring of the progress of evolution “Habit 
long persisted m does affect posterity and is the 
driving force m evolution , the personality, if we 
may use suoh a word, of a living boing, is made up 
of a complex of inherited habits, and habits deeply 
ingrained are extraordinarily persistent.” Prof 
MacBnde supports his thesis and trounoes his 
opponents by quoting experimental results well 
selected for his purpose. Thirty years ago no biologist 
would have listenod to the Lamarckian view ; nowa¬ 
days we are not so sure. 


Scheme for Eradication of Cattle Tuberculosis 

The Ministry of Agriculture and Fisheries has 
issued a document describing ‘arrangements’ made 
by the Ministry under Section 9 of tho Milk Act, 
1934, for promoting the establishment of cattle herds 
officially certified to bo froo from tuberculosis Any 
owner who has taken steps to eradicate the disease 
from his herd, and is a ‘registered producer' under 
the Milk Marketing Scheme, is entitled to apply to 
the Ministry for an official tost of his heid, providing 
no real tors were found in the herd at the last two 
tests made under certain conditions on the owner’s 
bohalf. If tho owner satisfies the Ministry as to the 
management and conditions of herd and farm, and 
agrees to observe tho regulations, an official tuberculin 
tost of tho herd will be made by tho Ministry free of 
charge, and pro\ ided no reactors aro found, the herd 
will bo placed upon a ‘register of attested herds’. 
Tho scheme, which is a voluntary one, came into 
operation on February 1, and owners who desire to 
avail themselves of it should oommunicate with the 
Secretary, Munstry of Agriculture anil Fisheries, 
Whitoliall Placo, London, S W 1 One advantage of 
attestation is that tho ownor will bo entitled to 
a bouus of Id per gallon for all milk sold under 
the marketing scheme of tho Milk Marketing 
Board 

Iodine and the Thyroid Gland 

In the twonty-ninth Bedson Lecturo delivered on 
Fobruary 8 in Newcastle, Prof O R Harmgton doalt 
with the relation of tho thyroid gland to iodine He 
trucod m detail the parallel histories of tho anatomy, 
physiology and pathology of tho gland, culminating 
m tho work of Kooher, the treatment with sheep 
gland extracts by Murray, and the iodine treatment 
by Coindet of goitre and oretmism Although the 
3 6-duodotyrosine also present in tho ‘colloid’ must 
take part in the activity, as this is proportional not 
to total thyroxino but to total iodine, the two di- 
peptidos mado from them have not proved to show 
the full activity, so tliat possibly they are lmked to, 
or by, other ammo acids, it being fairly established 
tliat no other compound of iodine is present Tho 
general picture, then, is as follows. Iodine is readily 
taken up by the gland with formation of 3 • 5-di- 
lodotyrosine, wlnoh is elaborated into the globuhne , 
this is the storage form, the so-called ‘colloid’, 
of the epithehal layer. When total iodine m the 
gland falls below 0-1 per oent, the colloid is soon ex¬ 
hausted and the epithelium extends to form goitre 
Later, generally in pre-natal conditions, atrophy 
occurs leading to oretmism. Restoration of iodine 
at the former stago leads to distension by oolloid, 
and the opithelium reabsorbs. In the normal state 
the tyrosine denvativo is partly converted into 
thyroxine, and these two substances form the 
hormone whioh regulates bodily metabolism in 
general. In support of this view, it lias been shown 
by Prof. Harmgton that the tyrosine'and thyroxine 
are of the same stereoohemioal configuration by 
tho preparation from each of thyronine (desiodo- 
thyroxin). 
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Ideal Home Exhibition 

Tub nineteenth Daily Mad Ideal Home Exhibition 
will open at Olympia, London, on March 2(1 A 
feature of the Grand Hall will be the great murals, 
36 ft high and 374 ft. long, from end to end of each 
side of the hall The eighteen panels will bring to tho 
eyo, not only tho vivid story of tho changing world 
but also tho actual features of more than a thousand 
men and women- pioneers, social workers, explorers, 
scientific workers, engmoers, industrialists and others 
who have achieved distinction in holping to chango 
the world for tho bettor This work has been earned 
out to the original designs of Oswald t’unmghum 
Among the features of tho Exhibition will bo a 
£60,000 installation of the very latest typos of 
British-made canning machinery, woiglung nearly 
40 tons, to demonstrate the rapid strides mode by 
this new homo industry Twenty five yeais of pro¬ 
gress in things engineering and sciontilio will bo 
found on tho socond floor of the Empire Hall—the 
development of electric lighting, telephones, aviation, 
travel, transport, sound-recording, reproduction and 
radio The General Post Office will havo in operation 
tho latest of tho many wondorful machines utilised 
in modem communications The strides mado by 
‘staybnte’ stool, which mod© its debut at tho ex¬ 
hibition last year, will be demonstrated, and there 
will ho numerous exhibits of beauty and utility for 
the home for furnishing, lighting, heating, decoration, 
labour-saving and recreation 

Improving Long-Distance Telephone Transmission 

The rapid improvement of tho technique of imho 
oommumoation during the last ten years is now 
having a beneficial influence in tho development of 
long-distanoo telephone transmission In particular, 
the improvements mode in vaouum valvos due to 
the demands mado by broadcasting engineers have 
led directly to groat improvements m tho dosign of 
the repeater valvos used in long-distanco tolophony 
It is well known that durmg conversation o\or long 
lines by moans of oarnor frequency equipment tho 
sounds heard sometimes vary greatly in loudness 
This is attributed to tho fact that the attenuation 
of the lino, especially whon overhead wires are used, 
changes with olimatic conditions, tomperaturo, etc 
With oablo circuits, tho loudness remains much 
more constant The phenomenon is analogous to the 
well-known phenomenon of ‘fading’ in radio trans¬ 
mission Successful attempts havo recently been 
made to mitigate this trouble A paper by H Sterky 
and R. Staloraark whioh appears in Ericsson 
Technics, No 3, 1934, describes an automatic method 
of compensating for these variations which lias boon 
usod in practioe for the last two years with good 
results. Tho development of the method is due to 
the telephone firm of Enosson, Stockholm It depends 
on the well-known mathematical theorem that a 
earner wave modulated by a wave of voice frequency 
is equivalent to throe separate simultaneous oscilla¬ 
tions. One of these has the frequenoy of tho oamer 
wave; the others, called side-band waves, are of 
higher and lower frequenoy respectively In the 


Ericsson device, durmg conversation, the carrier and 
ono side-band wave are transmitted Signalling is 
done by modulating tho oarrying wavo with tho 
‘ringing’ ourront It is stated that the volume control 
of the sound obtained m this way is very good 

Shellfish and the Public Health 

The Minister of Health has issued an Ordor, Public 
Health (Shell fish) Regulations, 1934, revoking pro- 
viour regulations, and regulating the sale of shellfish 
for human consumption, which came into operation 
on January 1 Tho new regulations give powers to 
loculi authorities to investigate suspected layings, to 
prohibit tho sale of shellfish from polluted layings, 
and to provide cleansing apparatus if considered 
necessary (Statutory Rules and Orders, 1934, No 
1342 2d Circular 1446 Id HM Stationery Office) 

International Office for the Protection of Nature 

The Belgian Government has bv Royal decree 
officially recognised the International Office for the 
Protection of Nature, Rue Montoyor 21, Biussols, 
and has appointed the following delegates to bo its 
representatives on the General Council of tho Office 
Delegates lor Belgium, Baron E do C’artier do 
Marchienne, Belgian Ambassador in London, and 
Count Henry Carton do Wiart, former Prime Minister , 
Delegates for the Belgian Congo and the Mandated 
Territory of Ruanda Urundi, 1’ Charles, Munster of 
Colonies, and Prof V Van Straelon, director of the 
Royal Belgian Museum of Natural History and 
president of tho Institute for National ParkB in the 
Belgian Congo 

Oxidation-Reduction Potentials in Bacteriology 

The fact that a second edition of Dr L E 
Hewitt’s monograph on ‘Oxidation Reduction 
Potentials” has boon found necessary indicates 
tho interest taken by biologists in the subject 
(“Oxidation-Reduction Potentials in Baclonology 
and Bioohemisti j ” published by the London County 
Council Pp XI 2» ) Sinte the first edition was 
noticed in mtr columns (Natith)-, 128, 73 , 1931) 
the subject has advanced steadily, and the author 
has taken the opportunity to revise and extend the 
text anil bring the bibliography up to date The 
Htudy of electrode potential* is piovrng of assistance 
in the practical question of the rationalisation of 
cultuie media and cultural conditions and is throw¬ 
ing light upon tho biologn til behaviour of organisms, 
sueh as the maintenance or loss of virulence, questions 
of great mijiortanee in medical practice 

Improvement of Grassland 

As much as eighteen million acres in England and 
Wales consists of grassland, and considerable atten¬ 
tion has been paid ui recent years to its improvement. 
Tho need for authoritative information on this 
important subject led to the publication of Bulletin 
No 3, “Tho Improvement of Grassland”, by the 
Ministry of Agriculture and Fisheries, a fourth and 
revised edition of whioh has been issued (Is. net). 
The revision of the text has largely been carried out 
by Prof. J A. Hanley (Armstrong College, Newcastle- 
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upon-Tyne) who has taken the opportunity of incor¬ 
porating in the present issue the deductions drawn 
from the work done under the Ministry’s ‘Grassland 
Campaign’, and also to include a section on the 
comparatively new system of rotational or ‘managed’ 
grazing The sections on tho renovation of worn- 
out grassland and Heed-sowing remain substantially 
as wntton by Prof, R G Staplodon, of the Plant 
Breeding Station, Aberystwyth 

Medical Research in South Africa 

The annual report by tho director. Sir Spencer 
Lister, of the South African Institute for Medical 
Research, Johannesburg, gives an account of the 
routine and research work of tho Institute for the 
year 1933 Concentrated anti plague serum, prepared 
in the Sorum Department, has boon tostod experi¬ 
mentally, and has been found to have four times the 
protective and curative power of tho unooncentrated 
serum, concentration being in the same ratio Con¬ 
siderable difficulty lias boon oxpenenoed m main¬ 
taining the virulence of the plague bacilluB m culture, 
and this difficulty has not yet boon ovoroome The 
study of pneumonia as it occurs among native miners 
of tho Witwatcrsrand goldfields was continued, and 
the work confirms previous findings that tho disease 
is not a pure pnoumococcus pneumonia of the earlier 
days of the Rand, but that other organisms are 
associated with, or replace, the pneumococcus, 
namely, the streptococcus, staphylococcus and 
influenza bacillus During the year, a oase of human 
rabies due to u cat bite was observed ; the mcidonce 
of human rabies infection is on the increase in South 
Africa, being conveyed by the cat, the tamo moercat, 
and occasionally tho dog The observations upon 
dust estimation and control in the mines have been 
extended, and research upon several other subjocts 
has been continued 

Astronomical Phenomena in March 

Mercury is now a morning object, and attains 
its greatest elongation of 28° W on March 16 Venus, 
on tho other hand, is moving round to its greatest 
eastern elongation (46° E, on Juno 30) and has 
already become a oonspiouous object in the evening 
sky just after sunset Mars is well placed for observa¬ 
tion, bemg very nearly m opposition Jupiter is a 
morning object, and Saturn is very near the sun 
An interesting conjunction of Venus and UranuB 
wdl occur on Maroh 22 at 7 hours, when tho planets 
will only be separated by 0 4° This conjunction 
will, of course, be mvisiblo in England, but tho two 
planets should bo seen close together, m a small 
telescope, on tho evening of March 21 or of March 22 
Neptune is well placed for telescopic observation, 
bemg in opposition to the sun on Maroh 4, 

Announcements 

Prof W. J. db Haas, University of Leyden, 
informs us by cable that on February 16 he 
succeeded m reaching a temperature only five 
thousandths (0*006) of a degree above absolute 
zero. Particulars of this remarkable achievement 
will be awaited with great interest 
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At tho annual mooting of the Royal Society for 
the Protection of Birds to bo hold at the Westminster 
Palace Rooms, 44 Victoria Street, S W 1, on Friday, 
March 1, Her Grace tho Duchess of Portland, pre¬ 
sident of the Society, in tho chair, a motion will bo 
submitted “That the Governments of ull mantimo 
nations be urged to give tho strongest possiblo 
support to the League of Nations in their endeavours 
to secure tho universal adoption of effective measures 
for preventing tho pollution of the seas by oil” 

It is proposed to hold an exhibition of English 
periodicals and reviews in the library of the Uni¬ 
versity of Coimbra, Portugal, early this year It is 
hopod lator to transfer the exhibition to Lisbon, 
Oporto and Braga It appears that English is the 
second foreign language m Portugal, and a large 
proportion of its inhabitants have a working know¬ 
ledge of tho language ; but there is a general ignorance 
of what periodicals and reviews are published in 
English. It is hoped that the exhibition will romody 
this Btate of affairs Further information can be 
obtained from the Director, Bibhoteca da Univor- 
sidado, Coimbra, Portugal 

Referring to Mr C R Cosens’s letter in Nature 
of January 12 (p 71) on “Designation of Logarithms 
to Base <■”, Dr J Sattorly, of the University of 
Toronto, writes “Long ago 1 docided that logh 
was too long and log,„ and log, awkward and have 
recently designated for blackboard work common 
logarithms and natural logarithms as ‘In’ and ‘lc’, 
pronounced something like ‘Ellen’ and ‘Elsie’ 
respectively.” 

A booklet doaling with the oliloramine group of 
antiseptics has been issued by Boots Pure Drug Co , 
Ltd, Station Street, Nottingham, from whom it 
may be obtained froo of charge. Attention is directed 
to the use of ‘ohloramine-T’ and ‘dinhloramine-T’ in 
the treatment of infected wounds, and to ‘halazone’, 
a most satisfactory chlorine compound for the 
sterilisation of drinking water 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned •—A com¬ 
puter (class II) to the Ordnance Committee, Royal 
Arsenal, Woolwich, S E.18—The Secretary (Feb 26) 
A lecturer in electrical engineering at Chesterfield 
Technical College—The Director of Education, 
County Education Office, St Mary’s Gate, Derby 
(Feb. 26). A University lecturer and a part tune 
University leoturor m the Faculty of Mathematics, 
University of Cambridge—The Secretary to the 
Faculty Board of Mathematics, St John’s College, 
Cambridge (March 2). Junior scientific officers in 
the Aerodynamics and Radio Departments of the 
National Physical Laboratory, Teddington—The 
Director (Maroh 4). A resident lecturer (chemistry 
or physios) at Girton College, Cambridge (March 6) 
An assistant lecturer in zoology in the University of 
Bristol—Tho Secretary (March 11). A Henry George 
Plunmer fellowship in pathology at the Imperial 
College of Science and Technology, Prince Consort 
Road, London, S.W 7—The Reotor (June 17). 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature No notice is taken of anonymous communications 
Noras on points in some op this week’s letters appear on p 310 
Correspondents are invited to attach similar summaries to their communications 


Deep Diathermic Effect and Localisation by Means 
of ‘Auxiliary Dielectric Electrodes' in the 
Condenser Field 


At present it is impossible to heat the deeper parts 
of a body of uniform transverse section and homo 
geneous structure to a higher temperature than its 
peripheral parts by mouns of high-frequency currents 
With present-day methods the loss of oscillating 
energy by leakage and radiation is bo great that 
probably less than 20 por cent of it is used for heating 
effects Further, it is impossible to localise, to con¬ 
centrate or even to direct the held more than very 
vaguely. Any object brought into the field deforms 
it in an uncontrollable way 

I have found a method by wluoh tho condenser 
fiold can be made to produce a greater effect at the 
deeper parts than at the peripheral parts by the uso 
of ‘auxiliary dielectric electrodes’ Betwoon tho two 
motal plates, of 2-3 in diameter, of the Ingh-iroquency 
apparatus is ploood a glass tubo, about 4 in. long and 
half an inoh in diamotor Near one end is a side 
tube for filling The ends are closed by flat glass 
walls An air space of J in is mtorposed between 
tho metal electrodes and the glass ends The tube 
is filled with white of egg On exposure to the field, 
coagulation commences at the middle of tho tube 
and gradually extends towards the ends, which 
remain cool. The ooagulation does not occur if tho 
long axis of tho tubo is parallel to tho electrodes 
If in this position suitable cylindrical auxiliary 
dielectric electrodes, one to two inohos m diameter, 
made of agar, wax, ebonite, etc , be placed so as to 
occupy the space between the metal electrodes and 
the tube and be in contact with electrodes and tube, 
theu coagulation occurs in that part of tho tubo 
which hoe between the auxiliary oloctrodee If we 
arrange the tube again lengthwise and apply a short 
dielectric cylinder to one end, a longer one to the 
other, the point of ooagulution will be moved towards 
the longer dielectric. Difloront shape or different 
material of one dielectric may modify this offect 
A similar experiment can be performed with 
minced muscle, liver, kidney, etc In some experi¬ 
ments it was possible to heat a 1580 gm piece of 
ox-liver to a considerably higher temperature in the 
oentre than at the borders For example, thermo¬ 
meters 0-0 ui. from each side, and a thormoineter 
in the middle and so 2-5 in from the sides, registered 
ae follows : 


BUrttna temperature 
Alter 10 minute* 


Left edge Centre Bight edge 
12* 9° 11° 

15 8° 15-8° 16° 


At this time the temperatures throughout the piece 
might be considered as equal. The room temperature 
was 18‘5°. The following temperatures were reached : 

After 10 minute* 10 «• 23 3° 18 8° 

After a total or 80 mlnutr* 31 7° 40 7* 31 2° 

Total rtae 10 7* 81 7° 80 2* 

Of oourse, in the living animal such differences will 


scarcely be obtainable, oxiopt m quite sjx'cial cir¬ 
cumstances, on acoount of the considerable boat 
convection by tho circulating blood and lymph 
The effoct is nearly the same for anv wave-length 
between 3 and 30 metros 

Thoso experiments prove tho possibility of deep, 
boating, of localising and of concentrating the lines 
of force and of directing tho field A further advantage 
is the considerable reduction of the losses by leakage 
and radiation , the loss in tho dielectric itself depends 
on its transparency for these waves 

Differences in the size of cross sections of different 
parts of the object cause an in< reused heating offect 
on the site of tho smallest sections, and prominent 
points or corners sometimes heat up quickly Tins 
inoonvemeiico can bo overcome by moulding tho 
dielectric substance mound or partly around tho 
smaller cross sections, ho that they are aitifioially 
mcroasod. In that way it is possible to boat equally 
through a cross-soctiou situated anywhere by leaving 
this soction froe and moulding dielectric substance 
round the other parts of the object This produces a 
localised heating of tho whole section, for example, 
an elbow or a knee 

The greatest difficulty in human application is tho 
apparent necessity of electrodes of bigger sizo than 
the object Not only is the relation of tho sizo of 
the oloctrodos to the object important, but also tho 
relation betwoon the longth of the object to its cross- 
sections This can be con noted to a great extent 
by suitably shapod auxiliary electrodes Rccont 
experiments seem to show that it is sufficient if one 
electrode only is bigger , and if ono does not wish 
to reach a highor tomporaturo in tho centra than 
near the surface, then two small elec trades are 
sufficient for a practically equal heating 

Kranz Naohlsohmidt 
Physiological Laboratory, 

St Bartholomew’s Hospital, 

London, EC 1 
Jan. 10 


Well Gauges as Seismographs 
A number of workers 1 have noted that distant 
earthquakes are registered on automatic water stage 
recorders operated on doep wells In each of those 
oases, tho time scale was so small that the earth¬ 
quake record was merely a thick line transverse to 
tho direction of time movement We recently fixed 
a gauge in a well at Lodi, California, with a Bosoh- 
Omori seismograph drum, rate 15 mm /mm , and 
smoked paper recording The well is known as 
3612A2. It is located at lat 38° 07' 38' N , long 
121° 16' 29' W. in the Mokelumno area of the San 
Joaquin Valley. It is of circular cross section, 
diameter 0 m , depth 76*0 ft. below ground surface 
whioh is at an altitudo of 40-9 ft above mean sea- 
level. This well, whioh is not oased below tho water 
surface, is in unoonsolidatod alluvial deposits of 
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Pleistocene and Pliocono age. It presumably pene¬ 
trates to a confined aquifer or aquifers No log is 
available. The gauge is composed of a copper float, 
4J in in diameter, which operates a stationary 8 in. 
float-wheel by means of a cord and counterweight 
A 4-in diameter axle mounted on the float-wheel 
shaft is connoctod at its upper periphery by a copper 
ribbon to an auxiliary wheel in the same plane and 
at the same elevation, on the othor side of the record¬ 
ing drum, tension m the ribbon being maintained by 
a second counterweight below the auxiliary wheel. 
An aluminium stylus attached to the copper ribbon 
thus moves horizontally a distance equal to ono half 
that which the float moves vertically This utylus 
records on smoked paper on the drinn. The minutes 
are marked on the record by moans of a pendulum 
contaot-making clook (supplied by Spindler and Hoyer 
with Bosch-Omori seismograplis), actuating a relay 
circuit coupled to a solenoid, which energisos the 
magnetic counterweight. Thus the stylus is dis¬ 
placed each minute. The dock correction is obtained 
daily. 

P PR, PR, 

_i___ 


M~' —"V-- -- 


On November 30, 1934, at about 2>‘ 06m 12», 
G.M T , an earthquako occurred with epioentre at 
18 5°N , 105 a W , as placed by the Jesuit Seismo- 
logioal Association This was the first shock to bo 
well recorded on tho Lodi well gauge. The record is 
reproduced in Fig 1 The epioentral distance of 
Lodi was about 26°. The P phases were all recorded, 
tho reflections PM, and PR, particularly well The 
S waves wero not distinguishable At the Berkeley 
station (epicentral distance 26°) the Bosch-Omori 
seismographs (static magnification 40) wrote an 
excellent record of this shock The amplitudes of the 
S waves were about four times those of the P waves. 
Some workers have hesitated to say definitely that 
the second preliminary or S wave is a shear wave. 
It appears that its failure to record on the well- 
gauge establishes definitely that it is an oquivoftuminal 
wave, since it is to be oxpected that only waves 
involving change in volume, and hence hydrostatic 
pressure, will affect the water-level More sensitive 
recording apparatus may eventually reveal some 
small motion when S is expected due to the 
surfaoe reflection of some of the S energy as 
P waves 

The surfaoe waves are well marked on tho record. 
These begin with the wave tabulated as L by Macel- 
wane in his table It has been clear for some time 
that this wave is not a Love wave since it has usually 
a vertical component. The recording of it on a 
device not sensitive to shear waves confirms this. 
The Love wave is regularly recognised on seismo¬ 
grams much earlier and is now frequently called 0. 
It appears possible to reoogmae a later group of 


waves resembling the M waves on many seismograms 
Although not usually tabulated, there are three 
groups of seismio surface waves : O (Love waves), 
L and M Only the latter two were rocogmsed on 
tho woll record. 

The appended table gives tho observed and com¬ 
puted timos of the various groups of waves The 
maximum half amplitude on the record was 0 8 mm 


Observed Tlmo 


We wish to acknowledge the assistance given by 
Mr Theodore Netland 

Perby Bykrly. 

University of California, 

Berkeley 

Fbancis B Blanchard 
East Bay Municipal Utility District, 

Lodi 


*H T Steam*, Bull 1ft, SoU. Soo Amer.pp 9-16, March, 1928: 
8 B Morrill, paper read before a meeting of Selsmologloal Society of 
America, Loe Angeles, April S, 1913, A M Piper, Tran# Amor 
Qtophyt Union, April, 1933 meeting, pp 471-476 , 11 M LeggotU 
and Q H Taylor, Enrthquakt Rota, 8, pp 16, 17, September, 1934 


Sedimentation Equilibrium Measurements with Low 
Molecular Substances in the Ultra-Centrifuge 
In a rocont paper* I have shown that it is possible 
to study the sedimentation equilibrium of the 
heavier inorganic salts (for example, CsCl, (Jsl, 
KIO„ LiIO„ HgCl, and others in 0-1 molar solutions) 
m the ultra-centrifuge of The Svedberg*. These 
experiments were earned out in a centnfugal field 
of about 200,000 times gravity By moans of a 
refraotometrio method worked out by O Lamm* it 
was possible to study the chango in concentration m 
the oell From the variation of the concentration 
set up by these uitense centrifugal fields with tho 
distanoe from the axis of rotation, the molecular 
weight of tho substance may be calculated when the 
speed of the centnfuge and the temperature of the 
oell are known In addition, it is necessary to know 
tho density of the solution and the partial speoifio 
volume and activity ooeflicient of the substanco m 
solutions of like concentrations 

The calculated molecular weights agreed fairly 
well with the known valuos for thoso substances 
exeept in the oases of the substance with the lowest 
molecular weight, CsCl, where the difference in 
concentration was very small 

Quite recently, Prof Svedberg has greatly im¬ 
proved his ultra-centrifuge (see Svedberg, loc cti ), 
and in October lost a now rotor of a somewhat 
different construction from that already described m 
Nature was tested at 166,000 r.p.m. and was ready 
for general work up to a speed of 140,000 rpm, 
corresponding to a centrifugal field of 710,000 times 
gravity m the middle of the cell. Although the cell 
for this rotor was not especially constructed for 
equilibrium experiments, it was decided to try to 
use it in this way with low molecular subs tan oes, at 
a speed of 120,000 r.p m., corresponding to a oentn- 
fugal field of 626,000 times gravity. At once it 
became clear that the difficulties in such high fields 
were very much larger, because the oell was deformed 
continuously. However, it was possible to diminish 
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the influence of this deformation on the measure¬ 
ments by making alternate exjieriments with pure 
water (for the reference scale, for details see Pedorsen, 
loc. at.) and the salt solution In this manner we 
are able to relate values for a certain run to the 
run immediately before and immediately after it 
(each run took 6-8 hours) 

By using tins procedure there could bo measured 
the change m concentration in the fell for sm.li low 
molecular weight substancos as Na(Jl, LiCl anil the 
simplest omrnu acid (glycoeoll) The molecular weights 
found wore for NaCl 67 4 (58*454), for LiCl 37-8 
(42*397) and for glycoeoll 68 1 (76 06) Tho values 
in parenthesis give the true molecular weights. This 
result means that it is actually possiblo by means 
of the ultra-centrifuge to determine the molocular 
weight of all substances (soluble to a certain extent 
in water) from LiCl up to the huge heBinocyanme 
molecules (molecular weight 6,000,000) 

The experimental difficulties connected with tho 
gradual deformation of the cell wo hope to bo ublo 
to overcome by introducing certain alterations in its 
construction. 

The calculations of these experiments wore camod 
out in a somewhat different way from that used 
before 1 , introducing the refraetivo index increment of 
the substance. Assuming that the same total amount 
of substance is present in solution in the cell when 
the equilibrium is established as at the start, it is 
possible by moans of an integration method to 
determine the concentration of the substance at any 
point of tho cell, and after this the inolooular woight 
may be calculated either in the usual way or by 
introducing the value found for dc/dx in the differential 
formula for the molecular weight 
Dotails will be published elsewhere 

Kai O. Pedersen 
Laboratory of Physical Chemistry, 

University of Uppsala, 

Uppsala, Sweden. 

Dec 22 


' Kal 0 rederwn, Z phvt Chmn , A, 170, *1 , 1934 
■ The Svedberg, G Boeslsd and I -B Eriksson Quensel, NATO an, 
1M, 98, 1934 

• Ole Lamm, Z. phvi Chum , A, 138, SIS, 1928 143, 177, 1929 


Use of the Centrifuge m Determining the 
Density of Small Crystals 


In a previous letter* wo described a method of 
determining the density of small crystals of a 
substance with the centrifuge for the purposo of 
determining its molecular weight. It has since boon 
brought to our notice that essentially the saino 
method has been used by S. B. Hendnoks* though 
with a different object We should, therefore, like 
to correct the impression that wo claim any novelty 
for this method of density-determination, while still 
wishing to point out its usefulness as a method of 
determining molecular weights to a high degree of 
accuracy 

J D. Bernal 

Crystallography Laboratory, 

Cambridge 


Department of Mineralogy, 
Oxford 


D Cboweoot 


1 NaTTTM, 134, 809 ; 1934 
'J.ott Soo. Aawr, 33, 299 ; 1983 


Mechanism of Respiration 
The inspiration of the minced breast muscle ol 
the pigeon has boon studied by moans of specific 
poisons (malonic, maleic and arsomeim arid) Experi¬ 
ments show that in the mam proi ess of respiration, 
no substances other than silimnc and and its first 
oxidation produet, fumatic u< id and tho hydrate 
of tho latter, malic acid, aro oxidised directly by 
the Warburg-Kedin ’Atmiingsfoiinent-Cytuchroin’ 
system Both succinic and malic acids arc m tivatrd 
by tho Loirospondmg spc< die doh>illogenaso Only 

those two dehydrogenases seem to be connected imme¬ 
diately with the Warlmrg-Kodin system Succinic 
acid is oxidised by them to fumanc, malic to hyilroxv- 
iumanc acid Both oxidations aro reversible 

Foodstuffs aro oxidised by disinutating thorn with 
oxidation produi ts of succinic acid, which products 
thereby become re-rodm ed and act thus as catalytic 
hydrogen carrieis Tho ‘oxidation system’ is an 
onzyrno complex actuig specifically on succinic acid 
and its oxidatiou products Fermentation is an 
intramolecular dismutation Oxidation is dismutation 
with oxidised suci imc acid 

'Plus research 1ms boon sponsored by the Josiah 
Maey, Jr, Foundation, New York 

A S7KN*I (ilOIM.YI 
Institute of Medical Chemistry, 

Szeged 
Jan 26 


Cosmical Chemistry 

Many will road with mtorest and admiration Prot 
H N Russell’s fascinating anil masterly address 
published as a supplement to Nature of Fobruary 9; 
it ts all that an adilross should bo on such an occasion 
Having watched the story of ultramundane chemistry 
unfold from all but its Bunsen and Kirchoff-Stokes 
beginning, especially during the turbulont Lockyor 
period, I perhaps can appreciate* both its beauty and 
the greatness of our advance in knowledge more than 
most, so may be allowed to tender to Prof Russell 
the thanks that so many, I am sure, will wish to 
express 

What would the founder and first editor of Nature 
have said to the uso made of the speotrosoopo since 
ho turned his instrument to tho Bun and discovered 
helium, tho only clement discovered in the sun, 
perhaps some day, when we draw pictures of atomic 
struct iro as wo now do of molecular, to bo recognised 
as tho fundamental element os benzene is the funda¬ 
mental carbohydride 7 Tho wavo of ontliusiasm then 
excited has rolled on with evor increasing amplitude 
and certainty of direction 

Tho cosmos stands revoaled beforo us, in wondrous 
simplicity too. Even organic chemistry is liftod up 
to the stars and shown to have tho simplest possible 
beginning there in methane, together with ammonia 
Some planets, it seems, may bo worlds of Franklin 
ohomistry , with ammonia as snow 

Wo aro in face of a transcendent geology but 
whilst readers of Nature may geologise on Mars and 
recognise ferric rod on its surface rocks, fow of our 
schools pay the least attention to mundane geology 
Dust has no ethics m most eyes our women wear 
it. but without understanding Lovo of colour is a 
barbaric trait—understanding is not Are the 
masses ever to remam barbarians ? What is to be 
the use of leisure in the future T At loast, we should 
seek to civilise our politicians and all who strive to 
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put themselves in authority over us • the froodom 
to display ignorance granted to those, as at YVavortroo 
those last few weeks, is nothing short of a menace 
to society 

Still, the physicians have to heal themselves 
When, fifty years ago, I began to teach my engineering 
students at the ‘Central' to look chalk in the face, in 
the hope of leading them to take some slight interest 
in geology, I had tho beautifully coloured largo 
Geological Survey map of our islands, made by 
joining the separate sliootR, pasted upon tho wall, on 
the stairway loading to tho laboratory, varnished 
and framed , it was there until 1 left in 1914 I 
made tho class buy the key map of the Survey and 
Charles Kingsley’s lectures on “Town Geology”, 
advising students to hang tho map up m their bed¬ 
rooms Looking for the map at tho jubdee celebra¬ 
tion, at tho ‘Central’, this week, 1 found the wall 
roduced to tho condition of the map bought by the 
‘bravo Captaui’ m “The Hunting of the Snark”—a 
perfect and absoluto blank I Modern professors of 
engineering have no uso for geology, thoir hoarts 
are so oncased in steel that they no longer see any¬ 
thing in stones A like map has reigned at the head of 
the stau way to tho largo science workshops at Cluist’s 
Hospital since the school was oponod at Horsham 
more than thirty years ago 1 expect soon to soe its 
place taken by School Certificates Geology is only 
brought before us to-day by tho saving grace of tho 
railway poster Henry E. Armstrong. 

Feb. 9 

Wasting Disease of Zostera manna 

In Dr Kathleen B Blackburn's letter on this 
subject 1 , the conclusion seems well established, 
through a study of the chromosomes, that the narrow¬ 
leaved form of tho oolgrass (grass wrack), whioh has 
in many of the diseased areas replaced the larger and 
broader type of plant, is clearly a form of Z. manna 
and not a hybrid of Z. manna and Z. nana, as some 
have believed. Miss Blackburn therefore suggests 
that the difference in the width of tho leaves of 
varieties of Z manna may bo a purely ecological 
character. She further remarks that, m the localities 
examined, the width of the leaf of Z manna was 
directly proportional to the depth of tho water, and 
that the very narrow-leaved forms were those that had 
been longest exposed by the fall of tho tide, whde tho 
broader were thoso that had not been exposed at all 

It may be of interest to report that on the American 
coast tho evidence does not entirely support this 
eoological interpretation Zostera manna is the only 
species recognised as occurring on this side of the 
Atlantic, and it extends from southern' Labrador 
(with outlying stations in southern Greenland and in 
James Bay) southward to a point near the city of 
Beaufort, North Carolina, In travelling from north 
to south, one notices a gradual and progressive 
reduction m tho size of the plant and in the width 
of the leaf blade. Leaves from plants found m 
northern Maine, for example, are often more than 
three times the width of thoso from Pamlico Sound, 
North Carolina. The diameter of the rhizomes like¬ 
wise undergoes reduction southward, and there is an 
acoompanying reduction m the number of leaf veins. 

Dr. Setchell, m his excellent paper, “Morphological 
and Phonological Notes on Zostera manna L.”*, does 
not specifically state that the plants in their first 
year of growth are smaller and have narrower leaves 
than in the more mature stages, although he seems 


to demonstrate this in his illustration of stages in 
tho growth of plants From observation of Z manna 
in places where it has begun to re-establish itself along 
the Atlantio coast from Marne to North Carolina, 
thero is ample evidonoe of this habit of growth In 
many such places tho plant has shown some slight 
evidence of recovery, and wherever examined, the 
now growth has been found more slender than in 
tho mature plants 

At a point on the' coast of eastern Maino where the 
average tide fluctuation is nearly 18 ft , I found 
oolgrass grow mg m more than 10 ft of water at mean 
low tide. The plants here were narrower than in 
those that appeared to bo of the same ago growmg in 
shallower water It does not seem, therefore, that 
the depth at which the plant grows always is posi¬ 
tively correlated with breadth of leaf 

The observed characters of Zostera manna on the 
Atlantic coast of North America would seem to 
indicate that robustness is correlated with both 
temperaturo and age of the plant, the northern forma 
of a given age being larger and having broader leaves 
than those from farther south Perhaps the length 
of the growing season may be an important factor 
in this regard Setchell shows that vegetative growth 
of this species takes place whon the water temperature 
is 10°-20° C , while reproduction occurs only between 
the temperatures of 16“ and 20° C According to the 
same author, no growth or reproduction takes place 
when the temperature is either above or below these 
limits or during the period when the temperature is 
doclinmg from 20° to 10° 0 , whioh he calls recru- 
doscent rigor Thus, there is a shorter growmg season 
in extreme southern latitudes than m most of the 
northern areas of the plant’s normal range. 

Among local factors that frequently influence the 
development of submerged aquatics may bo men¬ 
tioned water currents, temperature, the condition of 
the bottom, particularly in regard to type and texturo 
of soil, and the chemical composition of the water, 
especially m relation to fluctuation of salinity of tide 
water sections of coastal nver systems My own 
observations seem to show that tho general vigour of 
Zostera manna is lessoned in areas of greatly reduced 
salinity, and that at Buch places the loaf is com¬ 
paratively narrow The above and other factors are 
to be considered in any interpretation of the causes 
of abnormal leaf development. 

It is conceivable that, in some circumstances, as m 
British waters, tho plants might be stimulated by 
depth to produce broad loaves, yet this does not seem 
to bo typical of conditions on tho American coast. 

Clarence Cottam. 
Division of Wildlife Research, 

U.S. Department of Agriculture, 

Bureau of Biological Survey, 

Washington, D.C. 

Dec. 21. 

1 NiTVM, 1M. 788 . 1984 

» Vniv Calif Publ Bat, 14, No. 19, 889-482; 1929 


Germination of Resting Spores of Onion Mildew 
(Peronospora Schleideni) 

In spito of the ubiquity of the Peronosporas and 
the frequent occurrence of sexually produced spores 
amongst the various species, very little is known in 
regard to the ultimate fate and method of germination 
of such oospores. Several workers have reoently 
oommented on this foot. 
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In a previous publication 1 attention was directed 
to the fadure to germinate resting spores of Perimo- 
apora Schleidem in the laboratory, even when subjected 
to different treatments. The poouliar germination 
of one untreated spore, kept in a sealed moist chamber 
for sevoral months, was mentioned in tho same paper 
.Since thon, the germination of a number of resting 
spores of this fungus has been seen undor more 
natural conditions 

In the year 1930,1 found a crop of onions m which 
enormous numbers of resting spores ol onion mildew 
wero being produced in the foliage. A sack-full of 
these loaves was collected and taken homo, being thon 
tramplod into a large box provided with holes at 
the bottom for drainage Bacterial action booh 
commenced and the leaves went down mto a vile- 
smelling moss, which after tho lapso of a few weeks 
dried up, loaving a fine material a couple of inches 
doop in the box consisting of dooayed leaf tissue and 
abundance of restuig spores The box has remained 
fully exposed in a garden since then, and poriodic ally, 
a little of the fine material has boon removed in order 
to photograph any change occurring in tho spores, 
and also to test for germination, Tho collapsed 
oogonium is remarkably persistent, and forms an 
additional protective layer 2-3g in thickness around 
the thick spore wall. 

Little or no change was seen in the spores untd 
thoy were three years old, when it was found that 
in some cases the oogonium had disappeared wholly 
or in part, and the sjiore wall had thinned down to 
2-lg (formulation oi an odd spore was obtained at 
the end of four years, and after a further five months, 
on placing some of the material from the box in 
water in a warm room, approximately 1 per cent 
of tho spores germinated after eleven days, a total 
of twenty-soven being obseived Germination in all 
cases was by a stout germ-tube G-Dp in diameter, 
which was capable of considerable growth in water, 
up to 960p In a number of coses tins germ tube 
branched Spores which wero partly free from the 
oogonium and germinated wore of a light straw 
colour , m some instances the germ-tube pushed its 
way out through tho enveloping folds of tho jiersistont 
oogonium. Whilst thinning of tho spore wall has 
taken place in quite a considerable numbor of the 
spores, others show no visible change from thoso 
photographed at the end of tho first year, and 
judging from their appearanco they are probably 
, good for another five years. 

So far as I am aware, the above is the only record 
of the germination of resting spores of onion mildew 
20 Wigan Road, Robert McKay. 

Druraoondra, 

Dublin. 

Jan. 15. 

**"*• ' W 

Crystallisation of Human Serum Albumin 
Apart from Oswald’s report 1 that he had obtained 
globuhths from the albumin fraotipn of human ascitic 
fluid, we have been unable to find any account of the 
crystallisation of human serum albumin Recently 
we have succeeded in obtaining albumin crystals 
from two separate batches of pooled human sera 
Serum was separated from the dot, heated for 25 
minutes at 66° C. and fractionated within two or 
three days of bleeding. After addition of an equal 
volume of saturated ammonium sulphate and 


removal of tlio globulin, crystallisation was brought 
about by adding normal acetic arid The requisite 
amount was first doternunod for 5 c o portions, acid 
being added from a micro burette until tho fust faint 
pertnanont turbidity was observed , about 0 21 cc 
wore required Wiieroas ctystals of horse serum 
albumin usually appear within two hours of acidi¬ 
fication undor those conditions, wo wero unable to 
detect crystals in our preparations of human albumin 
before the following day Our oxponenco has indi 
cated that crystallisation of human albumin takes 
place within narrower limits of hydrogen ion con¬ 
centration than is the case with horse serum albumin 



Kio 1 ( ryutnls of human icrum albumin 

X&40 


The mam hulk of the protein solution was troated 
by odding slowly tho calculated amount of acetic 
acid After well define d crystuls had formed, the 
yiold was increased by addition of a Anther amount 
of acid—half tho volume of that fn-st usod Two or 
three hours later u third addition of acid, equal to 
tho second quantity, was made Tho following day 
tho crystals wero collected by filtration 

3 ho crystals obtained were icadily visible under tho 
1/6 power of tho microscope as small fine noodles (Fig 
1) Asm tho coso of horse scrum albumin, tho crystals 
dissolved m water to give an opalescent solution 
which was clarified by filtration, the turbidity being 
apparently duo to lipid associated with the protein 

6 gtn of crystalline albumin was obtained from 
300 c o of soruin, representing a yield of about 40 
per cent of its albumin content Recrystalhsation 
can be brought about by tho method described by 
Adair and Robinson* Muriel E Adair 

G. L Tavlor. 

Deportment of Pathology, 

Cambndgo. 

Jan 8. 

* Z phvnol Chmt, M, luS!, 1016. 

• Biochtm J , 24 , 903 , 1S30 


Stability of the Acetyl Radical 
It is usually supposed that free acyl radicals do 
not survive the shock of thermal or photo dissociation 
of the molecule from which thoy might bo formod or, 
if formod, decompose further boforo thoy can react 
with other molecules to give rise to isolable products 
Thus Rice has shown that no diacetyl results from 
tho thormal decomposition of acetaldohydo 1 , and 
Nornsh has concluded as a result of his studios of 
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the decomposition of aldehydes and ketones that 
both of the bonds between the carbonyl group and 
the two groups attached to it are broken practically 
simultaneously, the two groups then, in general, 
uniting to form a saturated paraffin* 

D iring an investigation of tho photo-decomposition 
of di ethyl-peroxide, wo have found that the chief 
prodiu ts are ethyl alcohol and a groonisli yellow 
substance which has been finally determined to bo 
diacetyl Little if any acetaldehyde was produced, 
at any rato during tho early stages of the docom 
position The decomposition was very slow, and 
although no measurements of the quantum yiold havo 
boon attempted, a chain reaction would seem im¬ 
probable 

Tho formation of ethyl alcohol and diacetyl can 
bo accounted for by a mechanism based on that of 
Haber and Willstattor* for enzyme oxidations and 
also employed by Taylor and Gould to explain the 
oxidation of ethyl alcohol photo sensitised by 
hydrogen peroxide* , 

CH, CH,- 0 - 0 - CH.C'II, +Jkv -» 2CD, CH, 0 - 
CII, ( H, 0- I CH,CH, - 0 — 0-CH,CH, -* 2U,II,0H + CH,CO 
2CH,<!'0 -» (CH,CO) r 


Such a mechanism necessitates a somewhat long- 
lived acetyl radical In order to obtain further evi¬ 
dence for tins, we have examined tho non-gnseous 
products of tho decomposition of tho three simplest 
ketones and acetaldehyde In all cases the prodin ts 
were of a greenish yellow colour, which was, how¬ 
ever, only faint with diethyl-ketono and acotaldehyde 

The products from acetone and methylethyl- 
ketono yielded with dimtro-phonylhydrazine a few 
milligrams of a substance almost msolublo in boiling 
alcohol (and therefore readily separable from the 
ketone denvativo) but which ootild be recrystallised 
from pyridine. A derivative with stratlar solubilities 
was also obtained from tho acetone product with 
mono-nitro-phonylhydrazme In all coses tho 
physical properties of these donvativos agreed with 
those of tho corresponding derivative of diacotyl. 
Damon and Daniels have also observed that the 
liquid products from the photo-decomposition of 
acetone are coloured 

Whdo far from being conclusive, this evidonce 
would seem strongly to suggest that the acetyl 
radical is much more stable than is usually assumed, 
and that it possibly plays a significant r6Ie in the 
photo-docoinposition of acetaldehyde and acetone at 
room temperature. 

M. Dakar. 

King’s College, D W G Styuc. 

Strand, - 

London, W C.2. 

1 F 0 Rloe, Tram Far Soe , 80. 188 , 1934 

* Klrkbride and PTorriah, Idem , 87. 407, 1931 

* Haber and Wlll*t*tt*r, Bor , 44, 2844 , 1931 

* Taylor and Gould, J. Phyi Chem , V, 387, 1933 

‘ Damon and DanleU, J Am Chom Soc , U, 2370 , 1983 


Diffusion of Gases through Metals 
I havb read with interest the letter by Dr 
Smithells and Mr. Ransley on the diffusion of gases 
through metals in Nature of November 24 I agree 
with them that diffusion is dependent on the solu¬ 
bility of gases in metals, and that the approximate 
proportionality to a/P is related to the fact that 
sorbed hydrogen is not only monatomic, but also 
ionised, as pointed out by me 1 and by A. Coehn*. 


Further, adsorption on the surface must bo distinct 
from absorption within the metal Absorption must 
be considered in the study of diffusion, just as 
Fourier and Poisson took accoimt of specific heat 
in their classical equations for thermal oonduct- 

In occlusion and diffusion, the hydrogen is in the 
form of protons (or deutons). I think the condensa¬ 
tion of molecules on tho metal surface, due to electro¬ 
static attraction, produces electronic perturbations 
in the surface metal atoms (as shown by the effect 
on the photo-electric properties), which facilitates 
tho diffusion of the gas The effect of the adsorbod 
film can therefore only extend to a distance of one 
atomic diameter, and the mobility of protons within 
tho metal will not depend on adsorption, but on 
tho particular atomic arrangement of the metal 
and on the concentration gradient of absorbed 
hydrogen 

An equilibrium exists between the adsorbed gas 
and the gas absorbed near the surface, in which the 
two concentrations have a fixed ratio for caoh gas- 
metal system. Diffusion therefore depends on many 
factors. The proportionality botween diffusion and 
V-P can be readily interpreted theoretically Tho 
deviation from this law can be tentatively explained 
either by assuming an adsorption pressure threshold 
on one side and an evaporation pressure threshold 
on the other side of the metal; or alternatively, as 
suggested by Smithells and Ransley The hypothesis 
can be tested by considering the behaviour of 
palladium towards hydrogen and deuterium 

From experiments which are still proceeding and 
will be published elsewhere, I havo been able to 
Bhow that palladium adsorbs deuterium very con¬ 
siderably from a mixture of hydrogen and deuterium, 
whereas it is well known that deuterium diffuses 
very slowly, in comparison with hydrogen, through 
palladium. 

Tito Fhanzini. 

Istituto di Fisica, 

R University, 

Dec 15 


■T Franzlnl,/torn? R lit lomb , 1931 N Cun .No 9, 1981 
•A CochD, Z 1'hyi , SB, 1 , 1930 71, 79 , 1931 U, 291 , 1933 


Molecular Spectrum of Cadmium Vapour 
In a recent article on the above subject, S. Winston 
Cram 1 has reported his inability to obtain, either in 
fluorescence or by excitation with a Tesla cod, a 
narrow diffuse cadmium band at 2212 He ooncludes 
that the band in that region which I obtained some 
years ago*, using a pure electrodeless discharge in 
low pressure vapour, must be due to an impurity 
During a year’s leave of absence, when working 
in the astrophysics laboratory of the Imperial Collego 
of Science and Technology, I made a careful exam¬ 
ination of the molecular spectrum of cadmium 
Although a full accoimt of this work will be published 
later, in this letter I should like to direct attention to 
tho following results relating to the origin of tho 
band m question. 

(1) As is shown by the spectra reproduced in 
Fig 1, an arc between cadmium electrodes emits a 
band at 2212 with an intensity greater than that of 
the emission band at 2125. This was first noticed in a 
few cadmium plates given me by H. G. Howell, of 
Armstrong College, Newcastle-on-Tyne. On trying 
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an arc myself, it was found that with exposures of 
the order of one or two seconds, the 2212 band 
appeared with marked intensity 

(2) With a high-frequency (valve) circuit and 
external electrodes applied to a tube con l aim rig 
cadmium vupour at pressures ranging from 10 min 
to 40 mm or higher, tho narrow isolated band at 
2212 was not obtained In agreement with Cram’s 
results, it was found that the continuous emission 
on the short wave length sido of tho resonance line 
2288 extended as far as a sharp odge in tho neigh 
hourhood of 2212 In two or throe spectrograms, 
however, an increased intensity near 2212 gave the 
appearanco of a narrow hand at that place 



Fiq 1 Arc spectra of cadmium with copper arc s»i« rlmpond on 
flic low< r spectrum 
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discharge showing this hand, pp' lines are pn sent 
with considerable intensity These do not iiuur m 
Cram’s spectra (nor m tny recent high frequency 
discharges), and it may ho that tho presume of a 
narrow band at 2212 is associated with the excitation 
of this group of lines 

(6) The undoubted presence of a hand in both 
omission and absorption, in the minted element /me, 
strongly suggests the probability that the correspond 
■ng band in cadmium should also he present in 
omission, as well ns m absorption 

(r) Since there is without question an absoiption 
2212 cadmium band, it is not a matter of surpnse 
that there should be an emission hand also Of 
course, this does not necessarily follow, lmt the 
presence of an absorption hand does belli to make 
it less likely that an omission hand, lound ill tho 
same place, is due to an impurity 

Tho origin of certain diffuse hands wliiih oc< ur in 
the spectra of metalln inpours is, however, not 
always easy to settle It is only through tho co¬ 
operation and (outmued experiment nf different 
workors, using different conditions, that certainty 
i an finally be real hod 

.1 K Robkktsox 

Queen’s University, 

Kingston, Canada 
Dim 11 


l|/« Hrn . 44, -!<Ij , 1014 
II Phii Mag 14 791 1(111 

Vhyt Urn , 97, 002 , 1011 


(3) In tho case of zinc vapour excited with tho 
same high-frequency arrangement, an emission hand 
at 2000 was obtained without difficulty at pressures 
of tho order of 10-12 mm , as is clearly shown in 
Fig 2. This fact is not irrelevant to tho origin of 
tho 2212 cadmium band, because zinc and cadmium 
have corresponding absorption bands -at approxi¬ 
mately 2064 and 2002 for /.me; 2212 and 2125 for 
cadmium In a note in the Physical Review, Wmans 3 
has stated that the 2212 cadmium and tho 2064 
zino bands, both present in absorption, are both 
absent in emission 



Spectrum of ilno vapour when excitod by htah-ftcuntney 
“tocliarge, with external electrodes. Copper arc iuprrlmpuwxl 

though roy observations as given m paragraph 
(2) might readily be used in support of Cram’s view 
that the 2212 band is an impurity, it seems to mo 
that the weight of the evidenoe is in favour of its 
being a true cadmium band In support of this 
position, I submit the following arguments. 

(<*) The undoubted presenoe of 2212 as an emission 
band m the are makes it less probable that its 
appearanoe, under certain conditions, in an excited 
tube, is due to an impurity It is not without signific¬ 
ance that in both the are and the early eleotrodelees 


Structure of Brin 

Thk spark «|ie(trum of bromine, excited under 
different conditions, has been photographed ov or the 
wave length range A450 -7000, using various instru 
ments, and linos belonging to tho doubly ionised 
atom have bom idintificd 

Those experiments have made jxwaiblo tho detection 
of tho structure of Britt which is found m all its 
oharaotenstic features t< lie analogous to that of 
Soli, classified recontly by us' Tho intervals of tho 
fundamental term 6 s 4 1 ’ aro 2587 and 2253 cm , 
and thoso of bp 4 I> are 2413, 2070 and 658 units 
This scheme is however, at variance with tho one 
published bv I>ob*, which, we consider, is itnpiohahle 
in many important respects A complete report of 
tho now classifications will be published shortly 
K R Rao 
S (i Kkishnami Hit 

Andhra Umv ersity, 

Waltair, India 
Jan 16 


Larg* Sunspot Group of February 1935 
Ai-THOtJOH the sunspot group referred to in Nature 
of February 16 (p 260) was not specially large, it was 
of interest bocauso of its v ery rapid growth Spcctro- 
heliograms m A\ M light were so< urod through thin 
cloud at the Solar Physics Observatory, Cambridge, 
on February 5, 6 and 7 On February 5 the group is 
shown on a plate exposed from 12 11 26m is* to 12 h 26“ 
51», and as the formation was near tho centre of the 
disc, it must have been recorded very noar 12 h 28“ 6* 
As no spot was shown on tho Greenwich photograph 
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at 10* 1 , this (ixea tho timt» of formation of the spot to 
within 2^ hours On the spectrohehogram tlio feature 
was very small On February 6 there is evidence of 
very rapid growth , preceding and following spots are 
dourly shown, and tho group extendod over about 
10° of solar longitude February 7 still further 
expansion was shown, with an extent of flocculus of 
about 15° longitude Any other obsorv ations of this 
spot group on February 5 during the hours 10 11 to 
12& 30m would bo welcome as affording information 
of the details of development 

C P. Butler. 


Solar Physic h Obsei vatory, 
University of Cambridge 
Feb 10 


Plasticity of Rock Salt Crystals 


The plasticity of rock salt crystals when immersed 
in water has been tho subject of much attention 
recently 1 The fact that the effect takes place more 
easily in hot wator suggests that the rate of solution 
of the surfacu is a factor I huv e therefore tried bend¬ 
ing small plutos of rock salt under running cold water 
from a large tap, and have foimd that the plasticity 
is surprising Under these conditions it is quite easy 
to make a right ungle bend in a plate of rock salt 
mote flian a millimetre thick in a matter of seconds 
E N da C Andrade 


Physics Laboratory, 

University College, London 
1 Sis E O Juiri, "Physics of ('rystsls mid 
national Congrrnn nf Phi/xu*, Jx>ndon, 19J4 (In tin* 


Inltr- 


Points from Foregoing Letters 


Huin-KREqur Ni Y radio waves such as are used in 
television (3-20 m in length), can increase the tem¬ 
perature of certain solutions and of living tissues, 
and have been used in medical practice (diathermic 
treatment) IJr Franz, Nageischmidt dc\s< ribea a 
method of directing and localising the boating effect 
by intorpoHing dielectnc substances (wax, ebonite) 
between the okstindex and object, and gives sug¬ 
gestions for practical applications 

Automatic recorders of water-level in deep wells 
register earthquake shocks Prof Perry Byorly and 
Mr Francis B Blanchard desenbo a water-levol 
recording instrument, and compare its record of an 
oarthquako with that obtained by the usual type of 
seismograph They point out that both tho primary 
tremors (P) duo to eompressional waves travelling 
through the earth’s interior and the later undulations 
(L) duo to eompressional waves travelling along tho 
earth’s surface wore recorded by the water instru¬ 
ment Tho intermediate vibrations (.S’) travelling 
through the earth’s interior and the Love waves 
were not rocordod This oonflmis the viow that both 
these latter are shear waves and do not produce 
changes in volume, which alone affect tho wator- 
level. 

By moans of an improved Svixlberg ultra centrifuge 
rotating 120,000 times jier minute and giving a force 
of 525,000 tunes that of gravity. Dr Kai O Pederson 
has succeeded in bringing about changes in the con¬ 
centration of solutions of substances of low molocular 
weight From theso concentration changes, doducod 
from the changes m optical refraotion, the molecular 
weights have been calculated , they agroo fairly well 
with tho known values 

Prof A. Szent-Gy8rgyi in a succinct note states 
that in tho main resjuratory process of the muscle, 
the oxidisation of foodstuffs (or their Iobs of hydrogen) 
ih brought about by oxidised products of succinic 
acid , these carry away tho hydrogen in tho presence 
of certain enzymes (dehydrogenases) 

Mr Clarence Oottam agrees with Dr Kathleen 
Blackburn that the narrow-leaved form of the eel 
grass is not a hybrid but a different form of Zoatera 
manna. From observations on tho Atlantic coast 
from Maine to North Carolina, ho conoludos that the 
variation cannot bo accounted for simply as due to 
the depth at which the plant grows, but that other 
factors such as the age of the plant, temperature, 


salinity, water currents and conditions of soil or 
lock bottom may affect tho width of the loaves 

The < oiulitions under which tho spores of the 
onion mildew germinate are insufficiently known 
Mr It McKay has kopt tho sjKires under observation 
for several years, and finds that at tho end of three 
years about one per cent, of the Hpores have thoir 
coll wall sufficiently thinned for thorn to gormuiate 
m water in a warm loom , the othors are still good 
for anuthei five years’ rosting stage 

Dr Muuol K Adair and Ml (! L Taylor have 
succeeded in obtaining for tho first time microscopic 
crystals of the albumin from human serum (from 
dropsical pationts) 

Mr M Baiak arid Dr DWG Stylo have obtained 
diacetyl and its derivatives by moans of ohemical 
reactions which suggost that the acetyl radical, 
t’H.CO — is much more stable than usually assumed 
They believe that this radical may possibly be an 
intermediate product in the photo-decomposition of 
acetaldehyde and acetone at room temjieiatuie, and 
m other important chemical reactions 

Prof. Tito Franzini points out that tho hydrogen 
atoms which penetrate metals have lost tlieir electrons 
and consist of positively charged nuclei (protons) 
Dr Smitholls and Mr Ransloy have indicatod that 
the deviation in tho rate of hydrogon from the square 
root law (D = Ky/P) may be due to surface adsorp¬ 
tion Experiments on tho adsorption and rato of 
diffusion through palladium of ordinary and heavy 
hydrogen lead Prof Franzini to assume an adsorption 
threshold on one side and an evaporation pressure 
on the other side of the metal. 

S W Cram, not being able to confirm tho observa¬ 
tions of Prof J K Robertson that cadmium vapour 
emits a band of ultra-violet light (wavo-lengths 
around 2212 A ), when excited by an eleotrodeloss 
discharge, has suggested that Robertson's observa¬ 
tions may havo been due to an impurity Prof 
Robertson repeated the expenmont and obtained only 
traces of the band in certain spectrograms He still 
believes, however, that cadmium emits such a band 
of light of wave-length 2212 A , and he submits 
spectrograms to show that it occurs in the arc 
spectrum of cadmium Cadmium vapour absorbs 
light of this wave-length and it is probable therefore 
that it also emits it. 
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Research Items 


Dual Organisation in Assam. A study of social uigun 
igation in Assam by Mr J K Bose (J Dept Betters, 
Calcutta University, 25) is based in part on a review 
of existing litorature, in part on the results of hold- 
work in the ponod 1931-34 among the Anals, the 
Aimols, the Lamgangs, the Mantnks, the Murrings 
and the Menus It is thought thut tho dual organisa¬ 
tion may throw light on the origin of tho caste system 
Among the Aimols, a very primitive tribe, there are 
two moieties, one superior and the other inferior, 
each having two phratries and each phratry two 
patrilineal clans , but the systom is m procoss of 
disintegration owing to doeroasmg mimbeis and tho 
scattered situation of the villages Henco lestrution 
in marriage is slackened , but in social and religious 
matters the dual organisation is strictly observed 
Thus the social status of the superior moiety is 
recognised in all the important offices in the villages 
The headman, assistant headman and priest all come 
from the superior moiety The two moieties are also 
apart in the fostivals they observe Tho Anals, 
primitive hunter-agriculturists spread over sixteen 
villages in Manipur, have a typical dual organisation, 
while tho Mantaks, a dwindling group, though in 
procoss of disintegration, retain a superior and an 
inferior moiety, but inferior oflloors are now dtawn 
from tho inferior moiety Tho Lamgangs, a remote 
lull-people, show two moieties with only four clans 
each Here there is evidence of the tondoncy to 
arrange the superior moiety m a hierarchy Among 
the Marringa the dual organisation is of unique type, 
being based on territorial distribution. Tho Marring 
villages aro grouped into a sot of seven and a second 
set of five This grouping has taken over tho marital 
functions of the kinship groupings It ih clear that 
in Assam there are definite forms of dual or tnportito 
organisation of various types and in various stages 
of disintegration. Assam is, therefore, likely to prove 
as interesting for tho study of early stages of society 
as Australia or Melanosia 

Reproduction in Nudibranchs. Mr Loslio A Chambers 
has made a valuable contribution to our knowledge of 
the methods of fertilisation and egg-luymg in tho 
Nudibronchiates {Bull Amrr Mus. Nat Hist, 66, 
1934). The forms of tho genital duets are divided 
into four main types, and taking Embletoma Juscata 
as a typical nudihranch, the author describes the 
anatomy arid histology of its reproductive system 
There are three passages arising from the hermaphro¬ 
dite duct—male, female and androgynous A three 
way valve effocting tho selective separation of tho 
spermatozoa from the ova is a feature hitherto un- 
doscribed, the author .suggesting that it may have a 
possible general application to the hermaphiodito 
gastropods in which a separation oocurs, that is to 
8ay, m most tectibranohs and all nudibranchs Thom 
is also a mechanism for erecting the penis which 
wems to be peculiar to Embletoma Embletoma was 
lound m enormous numbers on tho piles of a bridge 
near Beach Haven, N J , all tho individuals de¬ 
positing spawn In a few weeks they had all dis¬ 
appeared. This is typical of many nudibraneliB, 
ut as some species may be found breeding m the 
8ea “ well as near the shore, it is suggested 
y the author that inshore spawning grounds are 
not essential, and that the large numbers of one 


spocios somotuiK s found spawning inland are due 
to the ehante displacement and survival of a low 
individuals, and tlieir rapid development, no migra¬ 
tion taking plot o Anatomit al evident e ts gn en that 
each individual may pass tlirough repeated repro¬ 
ductive tjtles in the same Reason With so marl} 
broods and with t veiy individual of ciu h brood 
depositing numbers of spawn masses, eat h single 
mass containing several bundled ova, there is <on- 
Hidoroblo possibility of deriving the piesumetl mi 
grata ms fioin a single individual tost on the shun 
by chance 

Calanus Production in Norway Mi Jatobl) Somme 
has thoroughly investigated tho biology of two species 
of Calanus (Jinmarehicus and hi/jurbonus ) based on 
experimental studies anil analyses of sampli s from 
the count, of Norway hi various seasons ( l'\ikcn■ 
direktoiatets Skrift) r Sene Hamndersnkilsn, 4, 9, 
1934) Both spet les winter in tho Lofoten area at 
great depths C hyporboreus particularly ia lostnt ted 
in winter to the inner parts wlu< h an veiv deep, 
V finrmtnhteus being not so sharply dolmcd in its 
distribution In spring a vertical migration takes 
place, anti lutei both species are ruined away over 
tho coastal hanks in the surface turicnts Tho 
spawning area of (! hyp< iborens is \ • iy rostritled 
anti mainly dependent upon the extent of the winter 
area of distribution, tho development ol the later 
stages probably depending on low temperatures 
(' finman Incus lias a much longer period of spawning 
and a mut li larger spawning area Both species may 
bo found togethor Tables for the identification of 
all stages aro given, anti it is shown that tho larvie 
of tho two species are not distinguishable by morpho 
logical characters, but by measurement of tho eara- 
paeo rather than total length Unfortunately, tho 
paper by Dr 3 0 Oihhons on Calanus fin march u us 
(Fisheries, Scotland, Sci invest , 1933 No 1) was 
published too late for it to bo used, us was also 
Dr Nioholls’s study of tho life history of Euehmta 
(Proe Ray Soc, Edinburgh , 1934) 

‘Plaster Mould' Diseases of Mushroom Beds A v ei y 
useful article by Mr W M Waro appears in tho 
Gardeners' Chronicle of December 22 and 29, 1934 
Tfc describes two ‘wis'd’ fungi which aro likely to grow 
on mushroom b< ds, to tho detriment of the odibln 
fungi Both of (he undesirable organisms aro known 
as ‘plaster moulds’, since they produce a white, 
powdery oovermg similar to n dusting of plaster nr 
lime Tho white plaster mould (Oospora fimicolit 
Manilla fimicnln) was known by English grows rs 
somo time before it was recorded by tho mycologist 
It also occurs in Fiance and tho United States 
Characters of the siiecies are given in detail, and its 
occurrence described It appears on bods just before 
they are ready for spawning, and also grows upon 
tho covering of soil or ‘easing’, winch is applied after 
the spawn has been added Circumstantial evidence 
indicates that tho fungiiH is introduced by the 
manure. Tho brown plastoi mould ( Papulaspora 
byssina or Myrwraccum pnecox) originally made its 
appearance in tho United States in 1923, hut has 
now appeared in Croat Britain Tins disease appears 
at tho same tune, and undor similar conditions U> 
the white plaster mould, but is not usually so harmful. 



312 

It first produces a white superfic ml mycelium, which 
quickly becomes cinnamon brown except at the 
edges The brown part bears ‘bulbils’, or aggregations 
of hyphal colls, which seem to function os tho sole 
reproductive bodies of (ho fungus Tho brown plaster 
mould also seems to bo introduced l>y the manure 

Traps of the Bladderworts It is refreshing to hnd ft 
genus ol plants, tho bladderwoits ( lUrirulana), 
which scores so admirably off tho uninial kingdom 
Prof P E Lloyd (Hiol Km', 10, 1, 72, 1935) gives 
an extremely mteiestmg account of tho vanous kinds 
of Laps—really modified loaves—and esjiocially of 
the entrance mechanisms The swiftness of the action 
is remarkable By making uso of motion photo¬ 
micrography apcfded up to 160 frames per second, 
the whole action falls within the sequence ol five 
frames, the opening phase falling between two 
flames and the slower closing phase occupying the 
rest of tho tune Tho entrance mechanisms of the 
traps are Bhown to be far moie complicated and more 
delicate in their adjustments than has heretofore 
been thought, and are shown to bo purely mec hanicnl 
in action. 

Clean-up of Gases by Getters. Tho proc ess of i oinov al 
of gas by the action of eleetiopositive metals such as 
magnesium and bauum is oT great technical interest 
since it, is much used in the evacuation of vacuum 
devices A L Rennann (Phil Mag , Dec 1934) has 
investigated the process for tho ‘getters’ magnesium, 
calcium and barium and a number of common gasos 
Some clean up occurs when tho ‘getter’ is first volatil¬ 
ised on to the wiiIIh of the vacuum vessel (disjiersal 
gettermg), there is then some absorption of gas by 
contact action and the rate of removal is accelerated 
by maintaining an electric discharge m the gas 
The ‘dispersal gettonng’ may be treated as ‘contact 
gettermg’ by a series of freshly formed getter sur¬ 
faces The contact, gcttcruig is more effective with 
barium than with magnesium or lalcium, and is 
groatost when a black deposit of finoly divided barium 
was formed by dispersal m tho presoneo of gas In 
most cases of contact gettonng, the getter can take 
up much more gas than would cover its surface 
with a monomolecular layer -the gas seems to diffuse 
into the interior of the deposit Tho gettermg is 
usually favoured by a rise in temperature The gas 
absorlWl by a getter may be liberated again by 
heating, by displacement by another gas, or by 
impinging electrons or ions In one of tho experiments 
on a valve, if tho anode potential was applied 
before the filament was heated, the getter acquired 
a positive potential and the vacuum deteriorated by 
electron bombardment of the getter If tho filament 
was heated and anode potential then gradually 
increased, the floating getter deposit acquired a 
different, lower, stable potential and the vacuum 
began to improve by clean-up In electrics discharge 
gettermg, the getter removes particles such as 
positive ions and metastable molecules, and m some 
cases these form chemical compounds which are more 
stable than tho products of simple contact gottenng. 

Oxygen Isotopes in Meteorites. An investigation on 
the relative abundance of the oxygen isotopes O u 
and O l * in stony meteorites (S H Manian, H C 
Urey and W Bleakney, J Amer. Chem Soc , 58, 
2601 ; 1934) by a method involving the conversion 
of the combined oxygen to water and then, by 
electrolysis, to oxygen gas, showed that the 
specific gravity of the water indicated, within an 
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experimental error of 29 percent, in tho ratio 0“ O’*, 
the same isotopic composition of the oxygon from 
three stony meteorites (Mocs. Knyahmya, Home¬ 
stead) as from terrestrial granite and from potassium 
chlorate Relative abundances of the isotopes in tho 
oxygen gascH wore investigated by tho vacuum mass 
Hpet trogruph and the samo results were found, the 
experimental error in O’* O’* being reduced to 
±25 per cent The valuo 514 ± 13 1 is submitted 
for the absolute abundance ratio O 1 * O" for both 
terrestrial and meteoric oxygon The agreement of 
this result with other mass-spot trographio deter¬ 
minations is compared, and tho discrepancy with tho 
band Rpct tia valuo is pointed out The average value 
of the mass-sjiectrographie determinations by tho four 
different researches (omitting the results of Kall¬ 
mann and Lasareff) is 517 ± 10 

The Methylene Radical By the thormal decomposi 
turn of dia7omethane carried in a current of ether or 
butane below 500°, tho free methylene rodical, . 0H„ 
appears It removes mirrors of tellurium, selenium, 
antimony and arsenic from the tube In the ease of 
tellurium, a red solid polymer of toUuroformaldehydo, 
(HGHTe)„ is piodueed, wheroos free methyl forms a 
volatile red liquid, dimethyl ditelluride, CH,ToTef‘H, 
E O Ri< o and A L Glasobrook, who report, those 
results (J Amer. Chem Soc , 56, 2381 , 1934), jiomt 
out that they are not in agreement with current ideas 
on the nature of tho mothylene radical, moHt of 
which aro based on Nef’a promise that carbon com¬ 
pounds readily undergo a primary decomposition into 
a stable smaller molocule and a radical containing 
bivalent carbon, and somo lines of evidence winch 
would indicate that methyleno should have a peculiar 
stability rosoinbling that of a moleculo rather than 
that of a froo radical At temperatures above 650", it, 
was found, but below the decomposition point of ether, 
only methyl groups were found, the methylene 
radical is apparently n highly reactive fragment of 
short life 

Meridian Observations of Faint Stars in Selected Areas. 
In the Annalen van de Sterrewacht te Leulen, 25, 4, 
Dr C H Hms publishes a genoral catalogue of 
positions and proper motions of 1190 standard stars 
in areas 2-115 of Kapteyn’s plan of selected areas 
This work is the reduction to a uniform system, and 
combination, of the work of five observatonos taking 
part in Kapteyn’s plan, namely, Leydon, Berlin 
Babolsberg, Bonn, Paris and Strasbourg. The 
positions are in every case modem meridian circle 
observations of right asoenBion and decimation, and 
proper motions have been found by comparison with 
old observations • but it is found that the modem 
precision so much exceeds the old that better proper 
motions would be obtained by repeating the observa¬ 
tions in a few years time than by combining new 
with old observations. The author has reduced all 
tho observations to the Leyden system as funda¬ 
mental (This system is in full agreement m R.A , 
and in very close agreement in Dec , with tho P G.C 
system ) The magnitudes of the stars lie for the most 
part between 7*6“ and 9-8®, the averago magni¬ 
tude being 8-5“ The unit of weights is, on the 
average, ± 0-0275* see 8 and ± 0-44* for R.A and 
Deo respectively, the weights attached to indi¬ 
vidual stars being for the most part from 2 to 10 
Dr. Hms may be very heartily congratulated on the 
completion of this part of Kapteyn’s plan of selected 
areas. 
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Effect of the Earth’s Magnetic Field 

By Max Cosyns, Physical Laboratory' of Iho “ 

D URING tho last ascent of the balloon F N It S 
(August 18, 1934), wo hail tlio opportunity of 
measuring with pieeision tho intensity of cornnu 
rays at altitudes of about 12,000 rn , 15,000 m and 
10,000 in , by means of tho ionisation chamber 
(KolhBrster typo) which was used during our previous 
ascent with l J iof A Piccard (August 18, 1932) 



Tho comparison of these data, and also those of tho 
previous ascent, shows clearly an effect of the earth’s 
magnetic held 

From our sixty \aluos of ionisation intensity (J), 
obtained at pressures of the atinosphero (P) ranging 
from 73 mm to 170 mm ol mercury, and between 
48° and 51° of north magnetic latitude (X), we can 
doduce functions rclatmg J to P, and J to X (Figs 
1 and 2) 

In Fig 1, the circles give tho mean values, tho 
vortical lines give the probable error calculated from 
the dispersion of individual observ at ions , the 
rectangles give the total probable error, calculated 
from the dispersion of individual readings, and from 
the precision of measurements ol atmospheric pressure 
and geographical position The atmospheric piessure 
was measured by means of two mercury barometers , 
the geographical position was determined by vertical 
photography with a Leica camera and infra red 
films (precision >= 30") or by astronomical observa 
tions when the clouds below were too thick for 
photography (precision -= 10') The geomagnetic 
latitude was calculated taking 78° SO' N and 
09° 8' W. as the co-ordinates of the pole of tho 
principal earth-magnetic doublet 1 

Through the four points of Fig 1 which correspond 
to a pressure of 150 mm., we can draw a smooth 
curve ; if we multiply the ordinates of that curve by 


on Cosmic Rays in the Stratosphere 

Fondation Medicale Remo Elisabeth”, Brussels 

reduction rooflicionts obtained from Fig 2 (J vs P), for 
pressures of 90 mm anil 75 mm , we obtain the two 
upper curves of Fig 1, fitting the i oirosponding 
points within the piohablc crior 

A comparison of these results with tho theoretical 
curves of Lemaitre and \ altart a 2 shows poiteit 
agreement if we assume that more than 80 per cent 
of the ionisation in the stiatosphero (for X > 50 ) 
is due to a charged toipustular ladiation ol magnetic 
hardness X 0 - 0 30 _t 0 02. and to the secondaries 
omitted by that radiation in the < ortli’s atmosphere 
Within tho limit of experimental error, tins is m 
perfect accordance with the lcsults of Clay 3 , who 
found J - 12 at P 150 mm. and > 18 , and 

curvature ot tho (./vs X) (uives for about X 50°, 
at pressures between 450 mm and 780 mm 

The analysts of om (J vs i J ) nine (at X - 48 ) 
(Fig 2) by means of the Gloss LeriA me thod\ gives 
a transformed curve P'l'p /’./„ - P•dJ,, (IP, show 
mg tlueo maxima, i orrespondtng to about 130 nun , 
190 mm anil 400 min of mi tuny Although then 
position is not defined with precision, the existence 
ot the maxima scorns to be beyond doubt, the amph 
tilde of the corresponding variation ol J being more 
than three tunes larger than the probable error 



These three maxima show the existence of, at least, 
throe soft components m the cosmic radiation, with 
ranges of the order of 130 mm , 190 mm and 400 mm 
of mercury But, os the shape ot the (.7 \s X) curve 
requires a very narrow range of magnetic hardness 
for the primary rays, only' one of these components, 
if any, is a primary' one 

To my idea, tho hypothesis according best with 
the observed facts would admit a primary radiation 
consisting of two corpuscular components A and B, 
of respective magnotic hardness A',,« - 0 30 and 
X^b ~ 0-45. Tho A component, positively charged, 
would givo secondaries (electrons and jxisitrons) of 






314 


NATURE 


February 23, 1935 


discrete energy distribution, of which the hardest 
three components would have absorption co¬ 
efficients of the order of 0 0018, 0-0039 and 0 0057 
gm - 1 om * The B component would give sooondary 
radiations of the same natmo as the secondaries 
issuing from A, with an onorgy distribution as yet 
unknown, but corrcHjHinding to an absorption 
i oefficiont of the order of 0 0027 gm - 1 cm * 

The A and B components may perhaps be identifies! 
with Regenor’s (ornponents II, and II, , their 
respective magnetic ban!ness A',, calculated by the 
method proposed by Heisenberg*, givos the right 
order of magnitude, if we assume that the primary 
rays are a particles If we suppose that is 

exactly equal to 0 30, we find X t n .. 0 60 , this 
gives a good reproduction of Clay’s curves (J vs X) 
at sea-level However, Rogenor’s values for the 
respective intensity of those components at the 
earth’s surface are not in good agroomont with our 
by pothesis But it must be noted that the calcula¬ 
tion of those intensities requires many assumptions 
about tho secondary omission mechanism , it might 
bo, therefore, that a new discussion of doop water 
measurements, with different assumptions, would 
give values more m accordance with magnetic effects 


Our hypothesis is also m quantitative agreement 
with the east west asymmetry observed by H 
Johnson and others Quantitative divergences from 
those measurements may be attributed to the fact 
that we know little about the angular distribution 
of secondaries around the primary direction , and 
ulso to tho fact that no account has been taken of 
tho atmospheric electrical field offect. Tins effect 
is not negligible for tho softer part of the radiation 
responsible for east-west asymmetry, as a calculation 
of a lower limit of tho variation of the angle of 
incidence (3 of rays gives Atan[l = ± 515 E~ ut 
(where E is tho onorgy of the ray, m olectron-volts) 

Amoro detailed account of tho experiments described 
above will be published soon Tho measurements 
were made possible by the help of the Belgian “Fomls 
National de la Reohereho Seiontihquo’’, with the 
advice of Prof. A Piccard and with the very efficient 
help of N Van der Klst 

1 Batur, Terr Mag , 88, 1 , 1921 

■ Lomattrc anil Vnllttrta, Phyi Ret , 48. H7 , 1933 ti-maltrc anil 
Bout-kart, Ann Hoc Set Hruz , M, A, 102, 19M 

• Clay, Phyeira, 1, 5, 370 , 1933 

• 1 o nip ton, Phyl Rrr , «J, 1H7 , 1933 

•|,on i,7. Vhye , 83, 194 1933 Gross, / Phyt , 83, 2U , 1931 

• Hclsonbi m Ann Phyi , 18, 43U , 1912 


National Water Policy in Great Britain 


T HFi recently issued report of the Joint Con- 
foronie of tho Institution of Water Engineers, 
the British Waterworks Association and the Water 
Companies Association on national water policy is 
a document of considerable interest, dealing, as it 
does, with a matter of vital public importance which 
has been debated for some tune past m tho Press, 
in Parliament and in various other quarters It is 
to be regretted, however, that the Committee to 
which tho question has been referred, appears to have 
boon composed of representatives or consultants of 
watoi supply undertakings (mainly municipal) for 
domestic purposes, and, so far as can be gathered 
from a scrutiny of tho names of tho members, there 
was no direct representation of the common lal and 
industrial users of water, as also of othor interests 
no loss vitally concerned in tho exploitation of the 
country’s supplies Land dramago and tho prevention 
of floods, although necessarily bound up in any 
national water policy, evidently did not come within 
the purview of the Committee Neithor has any 
consideration been given to the aspects of the matter 
as affecting fisheries, navigation, canal sources of 
supply, and the like Tho report is concomed solely 
with tho allocation of water supplies ty domestic uses 
The first matter dealt with is tho proposed 
establishment of a ‘water grid’, put forward some 
timo ago by Mr. Alan Chorlton, M P , and advocated 
by him in a presidential address to the Institution 
of Mechanical Engineers in October 1933 Tins 
scheme, which is based on the analogy of the electricity 
grid, is condemned m tho report, m no uncertain 
terms. “We are defimtoly of opinion,” states the 
Committee, “that as regards water supply, such a 
system is totally unjustifiable from every point of 
view, and especially in its economic aspect ” The 
proposal is analysed m detail in a memorandum 
attached as an appendix to the report, summarising 
the objections under eight heads, which, for reasons 
of space, cannot be discussed here Although, per¬ 
haps, controversial in some respects, they are weighty 


in substanco and tho cumulative effect is decidedly 
condemnatory The Committee expresses itself as 
quite satisfied with tho status quo “In the unusual 
difficulties resulting from tho recent exceptional 
drought, the water undertakers of this country havo 
generally proved themselves well qualified to protect 
the true interests of their consumers and to meet 
thoir obligations to the public at largo " Aeeordmgly, 
tho Committee is oqually averse to tho nationalisation 
of wator supplies under a National Water Board 
It considers the Ministry of Health to bo the proper 
central water authority, and puts forward a proposal 
to meet tho conditions at present prevailing by the 
“creation of a distinct, separate and specialised 
Water Department of the Muustry of Health’’, with 
various powers which arc set out m detail 

It is jicrhaps not surprising that a Committee, 
constituted as stated above, should affirm its faith 
m the Ministry of Health as the sole suitable arbiter 
and dispenser of water throughout the country, but 
for tho reasons already given, this can only bo 
considered as a one-sided view Other interests will 
scarcely be disposed to agree to such a monopoly 
The British Association Research Committee on Inland 
Water Survey, whose investigations are referred to non 
committedly, has boon urging the establishment of 
a national survey of water supplies on a purely 
BCientiflo basis under tho Department of Scientific 
and Industrial Research The Government, while 
acceding to the overwhelming demand for a survey, 
has seen fit to disregard this recommendation and 
to place the survey in the hands of the Ministry of 
Health It is difficult to appreciate the grounds 
upon which this step has been taken, since no 
analogous example from the practice of other 
countries have been cited in support of it. That tho 
Ministry of Hoalth, the proper functions of which 
are dearly indicated in its designation,'should inter 
vene in other spheres where its action and oontrol 
might be misguided and detrimental, is a matter great¬ 
ly to be deprecated Brysson Cunningham. 
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The Process of Coagulation m Smoke* 

I N contradistinction to hydrosolx, smokes are blast of hot an, and by tins means diluting rapidly 
unstable systems Their particles cohere when the concentrated smoke before coagulation had 
brought together by Brownian agitation, and tins prm coded far Such smokes aie readily reproducible 
process of coagulation proceeds spontaneously until and form standaid systems which coagulate at the 
the system becomes a coarao suspension of complex samo rate and contain the same number of particles, 

aggregates, and finally sechmonts rapidly and since they form compact aggicgatos they ap 

In recent years, special methods have boon do- proximate in c hariu tor tu ideal systems of sphere al 

v eloped for counting the number of particles m partiilos 

many typos of smoko, and tho process of coagulation The well known theory of von Smoluchowski, 
has been studied quantitatively in a variety of which has boon confirmed evpeiimontnlly for the 
systems It has boon found experimentally that the coagulation of hoIs by tho i omprehensive lesciarclu s 
decreaso with time of the number of partnles in a of Tuorila, when modified so as to apply to aerial 
smoko is given to a first approximation by the systems, enables the coagulation constant of a homo 
expression l/n — l/n a --Kt, where n is tho numbor of genoous smoke to bo calculated from first principles 
particles present in a given volume at tune t, n 0 the Patterson and Cawood have shown that when tho 
initial numbor and K a constant As ih well known, exnerimental data for those ‘blown smokos’ aro 
an expression of the samo form ih valid foi tho interpreted rightly, a remarkably dose agreement 
recombination of ions, but in a normal smoke the betwoou theory and experiment is obtained Theory 
combination of particles to form aggregates is only also indicates that whilst in sols undergoing quuk 
influenced slightly, if at all, by electrical charges coagulation tho rato should he independent of size, 
A comparison of the coagulation constants or K in aerial systems it should in< reuse as the particle 

values for different smokos of about the samo mass sizo diminishes, a prediction m entire conformity 

concentration shows that they vary between com- with experiment 

paratively narrow limits from about 0 8 x 10-* cm* Both in sols and a< tosoIh, theory shows that 
sec - l m the case of oxide smokes tormod in the heterogeneity miiHt increase the chances ol encounter 
electric arc to 0 SO x 10 - * cm * sec for a standard betwoon particles, but although in sols it has been 
smoke of stearic acid ol mass concentration of piossiblc to choc k experimentally tho extension of 
15 mgm per cubic metro von Hmoltiehowski’s theory piropiosod by H Muller, 

The structure of tho aggregates and the nature of for heterogeneous smokes theoiy ho far has not piroved 

the material do not, so far as is known at present, more than a qualitative guide 

exert any marked effect on the rato of coagulation, Tho study then of smokes affords stiong eon 
which appears to be a purely physical piroccss dcpion hnnatory evidence of the validity of Smoluehowski’s 
dent on the chanco encounter of particles in Brownian theory, and londs support to the view that tins 
motion Experimental evidence, however, shows continuous piroccss so characteristic of these systems 
that the coagulation constant increases rapidly when is akin to tho cpuic k coagulation of sols in the pircsenee 
the average sue of pmrticlo falls below 1 X 10-* i in of electrolytes, and pximts to tho probability that in 
radius, and it increases also with the dogroo of both classes of system every collision brtween pin - 
heterogeneity of the sinoke By a careful study of tides is effective It must, howew r, be noted that the 
the conditions under which a smoke is formed, coagulation constants for systc ma of fine suspensions 
Patterson and Cawood have prepared disperse m water and m air tue widely different, the latter 
systems of stearic acid particles which initially being about a hundred times as great as tho former 
approach to uniformity in size This was accom- But Hincc the tune taken to reduce the original 
plislied by dispersing the heated solid m a rapid number of piartieles in a system to any given fraction 

dopionds cm tho number as well as on A', the dis- 
wl 1 , 8 o. b .’ t ?? co IK I'lrcmWgo r^citim delivered by Prof K appearance of particles by coagulation in town fogs 
KX if y ’ ° DK ’ * B8 ’ b " f " rt th,> Soc "’ ly “ and other polluted atmospheres will bo slow 


British Industries Fair, 1935 

I N the acoount given last yoar in Nature of the phase in tho tastes and habits of tho pioopilo is ro- 
1934 British Industnos Fair, it was described as floctcd 111 such a collection of manufactured articles 
the largest national trade fair m tho world Tho as is to bo found at the Fair The removal of much 
1935 Fair, which opienod in London on February 18, that is tedious and unnecessary from domestic work 
18 even larger than its unmediato predecessor —a is indicated by tho increased popularity of chromium- 
reflection, it may be hopped, of increasing prosperity plated ware and of stainless stool and stamloss silver 
m the nation’s trade. At Olympia the lighter indus- articles, and by tho space allotted in the Fair to the 
tries occupy every available square foot of exhibiting exhibition of devices for domestic mechanisation 
spaco, while the textile and furnishing sections at Tho exhibition in larger quantities of opien-air equip) 
the Whito City are larger and more fully representa- mont of all kinds indicates that increasingly tho 
tive than ever. The main object of the Fair is, of leisure of the pxxipvlo is being used in healthy pursuits 
course, a commercial one ; the most welcome visitors At Olympjia, the exhibition is, as previously, 
are buyers But the Fair lias, undoubtedly, an divided into sections according to industries, and it 
educational value, for it presents to the visitor, in an is pxirhaps symbolic of tho increasing recognition of 
attractive and accessible form and in a condensed the co operation which must exist between science 
space, a general survey of tho results of the nation’s and industry, that the section devoted to tho oxhibi- 
manufaoturing industry. Moreover, every changing tion of tho products of tho Scientific and Opitica) 
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Instruments Group should occupy a prominent 
position near the mam entrance to the Fair The 
exhibits of the vanous firms in this unction are 
plai ixl so compactly togctliei that a visual impression 
is com eyed of the cooperation and joint effort 
which is to lie found among the members of the 
industry The instruments shown are mostly optical 
in character, and one is reminded again of the large 
part played in scientific and industrial life by the 
products of the optical firms Besides the unimal 
instruments for laboratory equipment, spec lal iiistru 
monts aie shown for use in aeronautics, astronomy 
and meteorology, together with those specially 
adapted to nautical and sur\eying requuements 
One is impressed by the success which has been 
attained in so many of the mstiuincnts in combining 
tho robustness required for industrial use with the 
necessary delicacy of movement 

Few tilings have been more sti iking of recent years 
than the development of long-distance telegraphy 
It is but a shoit time ago that the first photographs 
were tt legraphixl from Australia to England, and 
quite recently a cinematograph film was exhibited in. 
Kngland showing events winch had taken place but 
a few hours earlier in Australia The exhibit of Cable 
and Wireless Ltd is, on tins a< count, of special 
m ten'st The modern system ol long distance tele¬ 
graphy is odumahly shown at its stand The tyjios 
of apparatus used for this work are picseulixl in 
a< tual operation, and a study of tho receiving and 
transmission units, magnifying relays, distortion 
removers and regonemtors gives the visitor a clear 
idea of the inventive research wlu< h has enabled 
long-distance telegraphy to become part of Ins daily 
life Realism is oddexi to the demonstration bv the' 
fact that a written telegram, handed in at one end 
of the stand, is delivered os an automatically typed 
message at the other end after having passed through 
the complete system 

The cheiniinl industry provides unotlici example 
of tho co operation which may exist between turns in 
the same industry to their mutual benefit Messrs 
Hopkin arjd Williams and British Drug Houses Ltd 
have combines! their knowledge and experience to 
further the production of chemical reagents of an 
exceptionally high standard of purity, and these re¬ 
agents are being exhibited by the firms The very 
large field eovortxi by the activities of Imperial 
Chemical Industries Ltd is well illustrated by the 
fact that this firm has thought it worth while to 
devote a largo portion of its space at the Fair, not to 
the display of itH products, but to a presentation of 
its sales machinery' Bv moans of interesting maps, 
tho way ui which chemical products enter into almost 
every phase of industry throughout Gryat Britain is 
clearly demonstrated Tho samo firm in making a 
special point of tho hydrocyanic acid method of 
fumigation, especially for tho cleansing of vermin- 
mfestixl houses Great success is claimed for this 
method of fumigation, and specimens of tho fumigant 
and of its prosjiective victims are shown The samo 
fumigant has a variety of othor and more pleasant 
uses, the removal of fruit-damaging insect pests 
from orange groves being specially emphasised ns 
being of interest to overseas visitors 

Of the other industries represented at tho Fair at 
Olympia, no section is more attractive, and certainly 
none more colourful, than that of the glass and 
pottery trades A more porfoct blending of utility 
and beauty can scarcely be imagined It is perhaps 
fitting that the products of possibly the most ancient 


February 23, 1935 

craft roprosonttxl at the Fair should apjjear so near 
to jierfection The beauty of the exhibits is enhanced 
by tho excellent lighting, and the stands furnish an 
examplo of the use of modern lighting effects to 
improve the display of goods Quite near to the 
glass and pottery section, on the floor above, is a 
largo area devoted to plastics, and it is not unin¬ 
teresting to compare tho products of this very 
modern industry with those of the very ancient one 
mentioned above The increasing use which is being 
mode ot plastic materials is reflected in the very 
large increase of space occupied by the plastic group 
In this industry tho gap between laboratory experi¬ 
ment and workshop practice has been most effect¬ 
ively and rapidly bridged 

Tlie fact that in London alone more than fifteen 
htindnxl firms are exhibiting almost every variety of 
manufactured articles makes it obv iniiHly impossible 
ui a limited space adequately to describe such a 
Fair In addition to these firms, one hundred and 
thirty' four inventors are displaying for the first time 
to the purchasing public the results of thoir ingenuity, 
whiih range from rubber contrivances foi tho pre¬ 
vention of housemaid’s knee to a mechanical device 
for ‘broaking-m’ new pijies 

At tho White City every phase of textile manu¬ 
facture is represented, whilst the furniture section 
at the same place piosents a wide field of mteiest to 
those coiKomcd with the evolution and modern 
developments of furniture The Fair remains open 
until March 1 The Engineering and Hardware 
Section opens m Birmingham on May 20 


University and Educational Intelligence 

Camiikiduk —At the Congregation of the Regent 
House a grace will be submitted appointing Prof 
G H F Nuttall, Magdalene College, emeritus pro 
fossor of biology, Prof E D Adi tan. Trinity College, 
Prof R C Punnett, Gonville and Cams College, 
Balfour professor of genets h and Mr C Forster 
Cooper, Trinity Hall, University reatlor in vertebrate 
zoology', delegates from the University to tho ter¬ 
centenary of the National Museum of Natural History 
in Pans next June 

At Nownluim College the Henry Sidgwick Me¬ 
morial Lecturo will bo delivered on March 9 in the 
College Hall at 5 p m by Sir John Russell, director 
of the Rotharnsted Experimental Station The 
subject of tho lecture is “The Impact of Science on 
the National Life” 

The thirteenth Unity History School will be held m 
Rome on April 15-22 The subject of the meeting 
will be “Science in the Modern World” On April 15, 
the inaugural lecture entitled “Science and Philo¬ 
sophy” will bo delivered by' Prof F Enriques, 
president of the School of the History of Science, 
University of Rome Other lectures will be delivered 
by Mr F S Marvin, director of the Unity History 
Schools, Prof H Dingle, Dr W. A Parr, Prof E 
Radi. Dr C H Desoh, Prof C Formichi, Dr G 
Sarton, and M Lhontier Several discussions have 
also been arranged Further information can be 
obtained from Mrs K E limes, 29 High Oaks Road, 
Welwyn Garden City, Herts 

Vocational guidance service finds a valuable 
auxiliary in the Journal of Careers (monthly, 1* ) 
The December issue contains “The Prospect in 
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Surgery” by Sir Holburt Waring, a sequel to an 
artiole in the preceding month by Sir Humphry 
Holies ton on general medical practice and the mam 
branohos of specialisation. Sir Holburt gives ex¬ 
pression to a view which, ho says, will be considered 
in many quarters as revolutionary, namely, that the 
methods which are beginning to be practised m 
industry—selection on account of special aptitude, 
montality and physical characteristics, might woll bo 
applied in surgery and also in the various bram lies of 
medicine. Considerable space is devoted to civil 
aviation in addition to the first of a series of artu los 
on the opportunities of now careers which the de- 
i olopment of flying will offer, there is a summary 
of an address by Prof Sutton Pippard to the Royal 
Aeronautical Society on the trauung of an aero¬ 
nautical engineer Veterinary surgery as a profession 
for women is discussed by Boatrice Lock, this being 
the second of a scries of articles on “Women in the 
Professions” Another useful series deals with the 
prospect for public school and socondary schoolboys 
in the iron and steel industry, the article m the 
December issue being on technical and commercial 
posts. Lieut -Col Lovey, managing director of the 
West African Information Bureau, writes on the 
prospects for British commerce in West Africa The 
Journal has not failed to diroct attention to the 
complaint, voiced m the presidential address to the 
Association of Special Libraries and Information 
Bureaux by Sir Richard Gregory, of the inadequacy 
of the arrangements made for the treatment of 
scientific) news in dady and weekly newspajiers 
New fields of work should be opened up for science 
graduates with journalistic ability. 


Science News a Century Ago 

Telford and the Institution of Civil Engineers 

At a special meeting of the oounod of the Institu¬ 
tion of Civd Engineers hold on February 23, 1836, 
the following extract from the will of Telford was 
read . “To the president for the time being of the 
Civil Engineer Institution in trust, the interest to 
bo expended in annual promiums under the direction 
of the Council, 2,000£ ” 

“All my scientific books, book oases, prints and 
such drawings, as my executors shall oonsider suit¬ 
able, are to bis delivered to the Civil Engineer Institu¬ 
tion for its use and benefit, on condition, that all 
those articles, as well as the books, prints and draw¬ 
ings, shall, in case of the said Institution being dis¬ 
continued, be delivered to the Royal Socioty, 
Edinburgh, for its use.” 

The council resolved that the premiums should be 
both of an honorary and pecuniary nature, and that 
the honorary premiums should consist of gold, silver 
and bronze medals, and that in the distribution of 
premiums no distinction should be made between 
natives and foreigners. 

The Zoological Society 

February 24, 1835, Owen read a paper to the 
Zoological Society entitled “Description of a Micro- 
Miopio Entozoon infesting the Muscles of the Human 
Body". He said that upwards of fifteen different 
kinds of internal parasites were already known to 
infeat the human body, but none had been found 
of so minute a site, or existing m suoh astonishing 


numbers, as the species ho described Tho musih 
of bodies dissected at St Bartholomew’s Hospiti 
had boon more than once noticed by Mr Wormali 
the demonstrator of anatomy, to bo beset wit 
minute white specks , and thm appearance hav n 
again boon remarked in tho body of an Italian, age 
forty-live years, by Mr Paget, u student at tl 
hospital, who suspected it to be produced by initm 
Entozoa, the suspicion was found to bo corroit, ar 
Owen had been furnished with portions of tl 
muscles for examination An tu count of his observi 
tmns was published m the Philosophical Magazv 
of June 1836 

University of London 

Tho annual general mooting of the proprietors 
tho University of London was held on February 2 
1836 Tho report expressed satisfaction at tho pro 
poets of tho institution, and stated that tho numb 
of studonts m the Faculty of tho Arts and La 
during tho yoai had increased from 122 to 137, tl 
number of studonts m Medicine from 347 to 37 
The number of pupils in tho junior school hi 
increased from 284 to 303 The total receipts fi 
1833 hail hoen £9,890 3s <W and for 1834 £9,91 
16s Hd 

The Natural History of Wasps 

A paper on the natural lustoij of wasps was roc 
on February 27, 1835, by tho Rev E T Bigge, i 
Morton Collego, to tho Ashmolean Society of Oxfori 
Tho object of the paper, said the author, was 1 
correct the mistakes into which several writers ho 
fallen, and to state the rosults of his own obsorvatic 
on two species, Vespa vulgaris and Vespa liritannic* 
The formor, he said, was common m all parts of tl 
kingdom , the latter, though occasionally met wit 
m the southern counties of England, was abundant i 
the northern districts, and in Scotland, as well os i 
the northern parts of Europe Having directe 
attention to the points of difference in tho two specie 
the author wont on to state some interesting foci 
relating to both species Societies of wasps, as t 
beos, consist of throe different classes of inhabitant 
males, females and neuters Tho neuters, or inr 
perfectly developed females, are tho common wasp 
which infest our houses and gardens, and form th 
majority of tho colony The author had nevor sec 
a nest of either species in which he hail not observer 
after 9 o’clock, in the summer months, a sentim 
watching the entrance to the nest A ground not 
has two apertures, one for entry and one for exil 
It is curious that if one stops up a wasps’ nest, th 
returning wasps will not sting the aggressor, whll 
those which escape from the inside will attack hu 
instantly 

Weather in the United States 

In the Mechanics' Magazine of February 28, 1837 
it was stated that : “The winter in America ha 
been one of almost unpreoodented severity, I 
January the thermomoter sunk at New York t 
5° below zero—at Baltimore to 10 °—at Washmgto 
to 16 ° —at Albany to 32°-—at Montreal to 36° am 
at New Lebanon in Columbia county to below 40‘ 
the meroury m the bulb being ‘congealed and fo 
some tune immovable’. The harbours of Portland 
Newburyport, Boston, New Bedford, New Haven 
Philadelphia and Baltimore have all been frozoi 
over ; some of them hard enough to bear carnages ' 
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Societies and Academies 

London 

Royal Society, February 14 G. Barry, J W Cook, 
GAD HAsut wood, C L Hkwktt, I Hikgkr and 
E L Kennaway The production of cancer by 
pure hydrocarbons (3) Tests for cancer-producing 
activity on the skin of mice tiave been carnod out 
with a number of pure compounds of known molecular 
structure, most of which have boon polycyi lie 
aromatic hydrocarbons In all, some 140 difforont 
compounds have now been tostod Of these, 60 are 
related to 1 2 -benzanthracene and 26 of them have 
given positive results 1 2 -beuzanthracone itself has 
very little carcinogenic activity, but such activity 
is sh >wn by derivatives in which substituents 
(saturated alkyl groups or additional rings) are 
uttachod to positions 6 or 6 , or both The most active 
so far encountered is methylcholanthrene, a hydro 
carbon which was obtamod by simplo chomical means 
from the deoxycholic acid of bile In this way a 
direct relationship lias been established botween the 
caroinogento compounds and some normal con 
stituents of tho body Of 71 compounds not related 
to 1 2 benzanthracene, 65 havo givon completely 

negative results Of tho 6 compounds which gave 
positive results, only 3 4-benzphenanthrono ahd 
considerable activity The remaining 5 compounds 
gave only 10 tumours (2 epitheliomas and 8 papillo 
mas) in 360 mice By way of contrast the 25 carcino¬ 
genic compounds related to 1 2 -bonzanthracene gave 
437 tumours (335 epitheliomas and 102 papillomas) 
in 1,220 mice C H Waddington, J Needham, 
W W Nowinski and R Lemberg Studies on the 
nature of the amphibian organisation centre ( 1 ) 
Chemical properties of the evocator An ovocator, 
that is, a substance capable of causuig the ectoderm 
of the amphibian gastrula (Triton spp , axolotl) to 
differentiate into neural tissue, has boon obtained 
in ether extracts of whole newt bodies and of 
mammalian liver Tho active substance is present 
in the unsapontfiable fraction, and in the part of that 
fraction procipitablo with digitonm It comes out 
with the cholesterol if tho unsapomfiable fraction is 
allowed to crystallise from alcohol in the cold, and 
is probably of a sterol-hke nature An activo ether 
soluble substance, which is also precipitable with 
digitonm, has been isolated from crude preparations 
of glycogen The whole of the evocating activity 
of glycogen may be due to tho admixture of this 
substance C H Waddinuton and D M Need¬ 
ham Studios on the nature of the amphibian 
organisation centre (2) Induction by synthetic 
sterol-hke substances Certain synthetic hydro¬ 
carbons have boon implanted into youpg amphibian 
gastruliB Inductions of neural tissue have been 
]ierformed by 1 9-dnnethylphenanthrone, 9.10- 
dihydroxy-9 10-di n-butyl-9 : 10-dihydro 1.2.5: 6- 
dibenzanthracene, and 1.2 6 . 6 -dibonzanthraceno 
Tho first two of those are oestrogenic and tho third 
carcinogenic. There is therefore probably a group 
of evocatmg substances whioh overlaps with the 
group of oestrogenic and carcinogemo substances 
This provides the first satisfactory evidence that 
more than one substance is capable of evocatmg, 
and suggests that the naturally occurring evocator 
is a sterol like substanoe 

Edinburgh 

Royal Society, February 4 W L Bragg The 
new crystallography (Bruce-Prellor Lecture) The 


mapping of atomic arrangement by X-ray analysis 
first applied only to crystalline solids but more 
rocently extended to glasses, liquids and gases, 
has now been pursued for more than twentj 
yoarB A review of tho influence which this new 
knowledge has had in many branches of science is 
impressive Some idea of this influence can bo 
gained by takmg examples in inorganic chemistry, 
organic chomistry, mineralogy, metallurgy and bio¬ 
chemistry Though such isolated examples are only 
random soundings over a wide area, they serve to 
give an impression of the precision, simplicity and 
novelty of outlook which a knowledge of the actual 
atomic arrangement introduces They also indicate 
tho fascinating lines of research which arc opening 
out ahead 

Paris 

Academy of Sciences, January 7 (C R , 200, 101-176) 
Emile Homer. An elementary demonstration of 
formula) on the distribution of prime numbers V 
Romanovsky A formula of A R Crathorne relating 
to moments Alexandre Weinstein Tho stabilitv 
of platos with fixed odges Pierre Mah.se A partial 
differential equation of the theory of intumescence 
GrtRARD Pktiait The wave equation in a relative 
movement Nicolas Kryloff and Nicolas 
Bogoliuboff Study of tho case of resonance in 
problems of non-linear mechanics LkoN Cap 
dbcomme The use of a buffer accumulator for 
stabilising the current supply of an incandescent 
filament The accumulator is placed in parallel with 
the filament on the main circuit • its automatic 
regulation is shown to bo at loast as good as am 
other automata) regulators in use and has the 
advantage of simplicity N£da Marinesco An 
ultra micrometer with stabilised valve Constantin 
Salceanu and Dumitru Gheorghiu The magnetic 
susceptibdity of organic liquids Applications to the 
law of additivity Using an improved method of 
measuring, giving an accuracy of the order of 1 por 
cont, the authors cannot oonfirtn divergencies found 
by other workers from the additivity law Mario 
Reooiani • The influence of electrolytes on the 
formation and stability of tho metallic colloids 
obtainod by ultra sonic waves In the preparation of 
oolloidal mercury by means of ultra-sonic waves, the 
velocity of formation, tho stability and diameter of 
the particles aio all Busoeptible to a very slight 
chemical modification of the dispersing phase The 
effect of traces of albuminoids (less than 0 G ps» 
cent) is very marked m this respect Jean CournCW 
and Georges Merer • The cementation of copper 
by aluminium Andr£ Girard and Georges 
Chaudron The constitution of rust Experiments 
on the cause of production of the magnetic oxide 
of iron by metallic iron in the presence of rust 
Henri Guerin The reduction of tho arsenates of 
the alkaline earths by carbon Barium arsenate A 
detadod study of the products given by a mixture of 
barium arsenate and carbon heated m a vacuum at 
temperatures between 500° C. and 1,200“ C Pierre 
Dudoi8 and Edouard Renckbr . The dilatometrn 
study of the dehydration and thermal decomposition 
of some manganese compounds. Andr£ Morette 
The reduction of the vanadium oxidos by carbon 
monoxide and by carbon Xavtbr Thiessk • The 
preparation and properties of sodium ferrate (hypo- 
femte). A solution of ferrous sulphate dropped into 
a boiling concentrated caustic soda solution gives a 
green solution of hypoferrite containing up to 20 gm. 
of Fe(OH), per litre. The solid salt is precipitated on 
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cooling. The alkaline solution does not appear to be 
Sxidieed by air. Jean Amiel The preparation and 
properties of some cupntetrachlondea and cupri- 
tetrabromides Joseph Bibchler Researches on 
the dicyammides Sodium amide and cyanogen 
bromide react, under conditions specified, giving 
a good yield of sodium dicyammido Marcel 
Mathibu . The structure of the dimtrocolhilosos 
Results of an X-ray study Marcel Rouuault . 
The origm of the crystalline schists of Kabylio do 
(’olio (Department of f’onstantine, Algeria) Mi.i.k 
J Roksb : Study of the elasticity of rocks by the 
method of restitution The application of photo¬ 
graphy to the falling ball method of measuring 
elasticity. Boms C'houbekt • The ancient strata ol 
Gabon. France Ehrmann and Jacques Flandkin : 
Concerning the large Lepidoeychnes of the Koeeue 
of Bem-Afour (south of Tahor, Departemont of 
(bnatantine) Paul Fallot and Uonzauuk Dttbar 
The presonce of Lias eontaming Rhynehonellina in 
the Spanish Rif Albert F de Labi-arent The 
niimmulitic transgression in the Provence Alps 
Daniel Sohnkkoans The discovery of strata with 
Lardita Beaumonti at Gabon (Fronth Equatorial 
Africa) Jacques de ^apparent The structure of 
the mountains and the tectonic position of the baux¬ 
ites on tho slopes of Parnassus (Greece) Adoi.phk 
I.epape The origin of the helium of natural gases 
The relation lietweon the richnoss m helium and ol 
lithium in cortain saline hydro-mineral springs 
hE Martonne and Mme Fayol A formula 
tor the aridity index Joseph Blayao and Mlle 
Marie C’haubet Paleontological discovery in the 
Llandeilo sub-stage of the Ordovician of the 
Montagno-Noiro Pierre Dopter and Mlle 
Tn^RfesE Fremont The absorption of nitric nitrogen 
and of amtnoniacal nitrogen by the higlier plants 
Mladen Paic and Marcel Philippe A pigment 
elaborated by the diphtheria bacillus Some pig¬ 
ment is absorbed from the oulture broth by oollodion, 
but the toxicity of the culture is not reduced 
Alexandre Besredka and Ludwig Gross The 
importance of the point of inoculation in the evolu¬ 
tion of tho Ehrlich sarcoma 


Leningrad 

^ d *? y of Sci « nc « ( C - R . 4. No 3) A Svetlov 
and v Strooanov . Solution of a magnotio problom 
IP two dimensions A Arsbnjkva : Photo electric 
ransmission m crystals of silver chloride, O Kbut 
ov Linear problems of the theory of Brownian 
movement (3) A Levashov : A contribution to 
ne theory of gravitation. V. Fksenkov and E 
IA8XOV8KAJA : Brightness of the day-time sky and 
e scattering of light in the atmosphere A 
alandin, J Eidus and N, Zalogin : Formation 
butadeine and acetylene from ethylene by the 
nigh-frequency discharge V Sadikov and V 
- enshikova . Action of the animal proteolytio 
nzymee on the vegetable protems The protoms 
eeetis are not affected by pepsin and pancreatin 
i v , rT8KY New fixing solutions revealing tho 
pP^^^Sy of chromosomes. E. Hasratian ■ 
*.^!° l0gy irradiation and concentration of pro- 
m the cortex of the cerebral hemispheres 
^vasiljhy : Vernalisation of wmter varieties and 
tho r re * U5tal J 0 ®- Tho process of vernalisation lowers 
. , "P 8 * resistance of winter varieties. V Karasik 
n . Liohatchov : Relation between the chemical 
lure an< i the biologioal activity of the dihydroxido 
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of methylphenarsazme and oi its deuvatives G 
Flerov . Some geographical and historical variations 
in the Eurasian Ungulates J Sen axel Determina¬ 
tion of the regeneration of extremities in axolotl (1) 
O Zviaginzev A now mineral containing metals 
of the platinum group B I.iciiahev The problem 
of tho age of the Safet-Duron chalk in Darvas 

(U It, 4, No 4) I, Vinogradov Some theo¬ 
rems of the analytical theory of numbers N 
Koshljakov A general summation formula 
and its applications L. Keldysh Measur¬ 
able functions B A Alexandrov ■ Quantum 
conditions and tho Sohrodmger equation 1 Kur¬ 
chatov Artificial radioactiv ity and Lnmhi’s sc heme 
N Zeunskij, B Miohailov and G Arbuzov 
Thermal dissociation of the carbohydrates of the 
cyclohexane series J Rybs and R Uuickaja 
Dissociation of magnesium chromate V Sadikov. 
V Rozanova and G Novoselova Autoclave 
splitting of blood albumin by moans of a 3 per cent 
potassium carbonate solution G Levitskij Fixa¬ 
tion changes of the chromosome body. S Krajevoy 
Trisomics and hotorochirmiosomos in Scorzonera 
nervosa, Trevir N Sjlapiro and R Sebebrovskaja 
Relative mutability of the ,Y- and tho second 
chromosomes of Drosophila melanoynster The muta 
turn frequencies of the X• and the soeonil oliromo 
somes are proportional to tho lengths of the genetic¬ 
ally- active parts of those chromosomes R Bercj 
Relative mutation frequencies on Drosophila chromo¬ 
somes O Tckernova A new, widely distributed 
genus of may-flics from the northern regions of the 
USSR J Sukaxkl Determination of logenora- 
lion in tho oxtronuties of axolotl (2) Transplantation 
of regeneration stages 


Vienna 

Academy of Sciences, December 6 Herbert Haber- 
landt and Karl Przibram A labilo coloration of 
fluorite A number of specimens ol greenish or bluish 
fluorite devolop, either in the natural state or after 
irradiation with radium, a violet colour when ex¬ 
posed to ultra-violet light at the temperature of 
liquid air Ting ooloratiou, which soon fades when 
the mineral resumes tho ordinary lemi>eraturo, is 
probably related to the excitation of Lonard’B short¬ 
lived contres. Richard Orossmann Measurement 
of strong polonium preparations by ionisation in pure 
nitrogon By ionisation of nitrogen of such high 
purity that the negative carriers are free electrons, 
tho activity of polonium preparations showing 
ionisation currents up to 42,000 olei trostatio units 
may be measured Karl Strubeckkr Lie’s repro 
sentations of tho line elements of tho plane on points 
of space Arthur Wagner Critical remarks on 
tho daily rourao of cosmic ultra radiation from 
records taken on the Hafelekar (2,300 m ), Observa¬ 
tions made from September 1931 until December 
1933 are analysed and discussed, various sources of 
error being indicated Rudolk Wagner Methodical 
specification of pentameric pre-floration 

December 13 Elisabeth Matzvkr Atomic 
disintegration by neutrons. The elements carbon, 
aluminium, Bulphur, iron, cobalt, nickel, copper, 
zinc, gallium, molybdenum, silver, cadmium, tin, 
platinum and lead have been investigated, as regards 
atom disintegration by- beryllium neutrons excited 
by polonium, by two different methods, which give 
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concordant results The greatest effects wore found 
with carbon and nickel, and the smallest with lead 
and tin. Herbert Haberlandt Investigations on 
the luminescence of fluorites and other minorals. 
Various new fluorites showing a natural red radio- 
photofluorosconoe aro recorded, two of them showing 
tho presence of radioactive inclusions In certain 
fluorites with a yellowish-white photofluorescenee, 
the active impurities are bituminous in cliaractor 
Josef Schintlmeibter and Georg Stetter In¬ 
vestigation of the disintegration of the light elements 
with the doublo-tube electrometer. All the light 
elements as far as chlorine have been oxaminod 
The fall in the disintegration is approximately 
exponential from tho maximum for nitrogen, with a 
poriodic function superunposed, the values for the 
odd elements being always greator than those for 
the even ones A SkRabal Reaction cycloH Re¬ 
action oyclos are basod on a roaition soherno which 
may be decomposed into two or more separate 
sohomos with the same total reaction These reactions 
occur far more frequently in chemical kinetics than 
is generally supposed, and include all reactions which 
proceed along two or more paths Otto Ampferkr 
Tootonic studies in the Rhine valley. 


Forthcoming Events 

[MteUnga marked noth an asterisk are open to the public ] 
Sunday, February 24 

British Museum (Natural History), at 3 and 4 30.— 
M A Phillips “Fossil Mammals" * 

Monday, February 25 

British Museum (Natural History), at 1130—G. 
Seccombo Hett . "Bata” * 

Royal Geographical Society, at 6 30 —Sir Norman 
Watson “In the Coast Range of British Columbia”. 
(Film ) 

Royal Society op Arts, at 8 —D R. Wilson “Factory 
Accidents". (Shaw Lecture Succeeding lectures on 
March 4 and 11.) 

Tuesday, February 26 

University College, London, at 5 30 —Prof J R 
Mathews • “The Northern Element in the British 
Flora” (succeeding lectures on February 27 and 28) * 

Royal Society op Arts, at 4 30 - -L A Jordan "Empire 
Production of Tung Oil” 

Wednesday, February 27 

University College, London, at 5 30 —I C GrOndahl • 
“Norwegian Students’ Life in tho Nineteenth Century” 
(succeeding lecture on March 6) ♦ ' 

Thursday, February 28 

BEDroRD College por Women, at 5.15—Dr. R A. 
Sampson “Astronomical Time".* 

The Chemical Society, at 8—(at the Royal Institution, 
Albemarle Street, W 1)—Dr. A S. Russell. The 
Madame Curie Memorial Lecture * 

Friday, March 1 

Geologists' Association, at 7 30 —(at University College, 
Gower Street, W C 1) —Annual General Meeting 
Sir Albert E Kitaon “Outlines of the Geology of 
the Gold Coast, British West Africa” 

Royal Institution, at 0 —A Bryant “Samuel Pepys : 
known and unknown” 


Official Publications Received 

Great Britain and Ireland 

The Institute of British Geographers Publications Nos 1 and 2 
Transactions , and The Pastoral Industries of New Zealand, by E 
Ogilvle Buclianan Pp xv +99 (London George Philip and Bon, 
Ltd , Liverpool Philip, Bon and Nephew, Ltd ) 7» 6d 
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Problems of Human Nutrition 

O F the two factors wluoh together mould 
the individual, heredity and environment, 
modern knowledge is attributing more and moro 
importance to the latter ; in fact, as Sir Frederick 
Gowland Hopkins pointed out in his Sir Henry 
Trueman Wood Memorial Leoture delivered before 
the Royal Society of Arts on February 6, although 
inheritance must set definite limits to the possi¬ 
bilities before each individual, environmental 
influences oan decide whether, within those limits, 
the highest level possible is roaohod, or only a 
level which may be mnoh lower than tins. Among 
all the demands which the body makes on its 
environment, that for its food ib of outstanding 
importance, and it is to-day lie coming recognised 
that right nutrition, especially in early life, may 
profoundly aftcot the well-bcmg and social value 
of the individual Knowledge obtained by 
scientific inquiry is beginning to take the place of 
instinct and appetite aided by very slowly growing 
transmitted experience There is still to be 
combatted the idea that the raoe, having 
survivod through the ages without quoh know¬ 
ledge, can continue to thrivo without making 
any practical use of it but mere survival of 
a race is no proof that the majority of its 
mombors have ever lived in optimal conditions, 
or have ever displayed to the full their innate 
capacities 

Briefly, the essential constituents of a diet are 
proteirfh of good biological value, fats, carbo¬ 
hydrates, minerals anil vitamins The energy 
valuo should be not less than 3,000 calories per 
diem for the average man -probably it would be 
better to take the higher figure of 3,400 calories 
as suggested by the Committee of the British 
Medical Association The value of a protein 
depends on how far its constituent amino-aoids 
resemble those of the body in nature and grouping, 
so that animal proteins are of higher biological 
value than vegetable Although fats and carbo¬ 
hydrates are interchangeable as sources of onergy, 
yet both are neoessary in the diet. Fats cannot 
be properly utilised in the absence of carbo¬ 
hydrates, and it is now known that certain fatty 
acids arc as essential constituents of a diet as 
some of the ammo-acids The relationship of the 
mineral elements and the vitamins to different 
diseases is now well known. To sum up, scientific 
researoh during the last two decades has shown 
that nearly forty individual substanoes must be 
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present in a food supply to make it completely 
adequate 

It is not always realised liow oasily a diet, 
generally considered satisfactory, can be improved, 
or how easily experimental alterations m a food 
supply, oamed out without complete knowledge 
of what constitutes a proper diet, may spell 
disaster Corry Mann investigated the effect of 
adding 1} oz of butter or one pint of milk daily 
to the ordinary diet of boys m an institution 
The average weight and height increases for the 
three groups, on diet alone, diet plus butter and 
diet plus milk, wore, in one year, 3'85 lb and 
1 84 in , 6-3 lb and 2 22 in , and 7 lb. and 2-63 in , 
respectively Again, Clirist’s Hospital School, by 
utihamg the results of the modem science of 
nutrition, has been able, during the past twenty 
years, to increase the height and weight of the 
boys until they are now several inches taller and 
several pounds heavier than boys of similar age 
who have not had the benefit of a sound diet 
During the War, when food was short and of poor 
quality, and substitutes hod to be used, the 
Christ's Hospital records show that liability to 
bone injuries and fractures rose rapidly and did 
not diminish until 1922 ( Planning , No 44, Feb 12, 
1935) On the other hand, a short time ago, 
the island of Nauru in the Pacific suffered from 
a most alarming outbreak of beriberi, especially 
infantile beriberi the officials in charge of the 
island had first of all encouraged the consumption 
of milled cereals, and then forbidden the consump¬ 
tion of the intoxioating national drink—‘toddy’— 
made from fermented sweet swathe of the cooo-nut 
ThuB the diet was deficient in vitamin Bj It is 
dangerous for authority, with inadequate know¬ 
ledge of problems of nutrition, to oontrol food 
policy. 

What then is a proper diet ? Much of the teach¬ 
ing of modem research may be summed up in 
statements so simple that elaborate scientific 
efforts may, to some minds, seem to have been 
superfluous. To oonvey the essentials of to-day’s 
scientific teaching, it is only necessary to insist 
that fresh green vegetables and fruits are not 
luxuries but necessities, and that cereal foodstuffs, 
and especially oereals artificially fractionated, 
must not so dominate a diet as to oxolude an 
adequate supply of fresh animal products—if not 
of flesh, then of the produots of the dairy In 
this connexion it may be pointed out that a 
review of the voluminous literature indicates that 
pasteurisation of milk, when properly carried out 


—an important reservation—affects its nutritional 
value to no more than a negligible degree. Never¬ 
theless, it is a sound policy to enoourago the 
praotice of giving extra sources of vitamins A, C 
and D 

Why is the application of these discoveries only 
slowly takmg place ? The issue of Planning 
referred to above points out that, apart from the 
inherent difficulty of changing ingrained habits of 
thought and living, there is no general agreement 
on standards of nutrition and so on what con¬ 
stitutes malnutrition There is an urgent need for 
a trustworthy standard, based upon objective 
tests capable of universal and uniform applica¬ 
tion, so as to yield comparable results in different 
places and periods 

Education of the public in the facts of nutrition 
as disclosed by modem research is an osscntial 
Properly presented, public taste will respond to 
our increasing knowledge of the factors necessary 
to make a diet completely adequate , in fact, it 
has already responded to a remarkable degree, 
considering the number of obstacles—confusion, 
inertia, lack of co-ordination and vested interests 
of all sorts—which stand in the way. Thus, 
compared with the average of 1924-27, our 1932 
per capita consumption of margarine fell by 20 8 
per cent and of flour by 2 per cent (bread remaining 
unchangod), while consumption of fruit rose by 
8 2 per cent, of milk by 15 5 per cent, of eggs 
by 32 7 per cent and of butter by 40 3 per cent 
Those changes are not parallel to changes m price . 
consumption of bread haB not increased m spite 
of the fall in price, and the consumption of milk 
and eggs has increased considerably faster than 
pnoes have fallen 

At the same time, it must be emphasised that 
our knowledge is fax from oomplete. We do not 
know the optimum intake of calories for children 
of different ages, or the optimum supply of the 
individual vitamins We do not know what 
beneficial modifications of a dietary may be 
desirable at special periods of life, as at puberty, 
for example, or in the case of a pregnant woman. 
These are merely instances of knowledge yet to 
come. There can be no doubt, however, that a 
general and intelligent application of existing 
knowledge would lead to betterment in the health 
of the nation ; large and delioate readjustments 
are called for, which will intimately affect social 
habits and will touoh directly or indirectly the 
development of many industries and branohes of 
distribution, 
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The Carotenoids 

Carotinotde: etn biochemischer Bericht uber 

pflanzenlicfie und ttensche Polyenfarbstojfe Von 
Prof. Dr. L Zechmeister. (Monographien aua 
dem Gesamtgebiet der Physiologic der Pflanzen 
und der Tiere, Band 31 ) Pp xu + 338. (Berlin 
Julius Spnnger, 1934.) 29.40 gold marks 
N the last decade, perhaps the most rapid 
progress in any field of organio ohemistry has 
been in that of the natural colouring matters. The 
anthocyanms hare boon mastered by Robinson 
and the porphyrins and chlorophyll by Hans 
Fischer ; but it is the carotenoid pigments which 
have provided the most sensational progress, 
mainly in the hands of Karror and of Kuhn. 

Carotene was discovered by Wackonroder in the 
root of tho carrot in 1831, and lycopene in tho 
tomato by Millardet in 1870, though it did not 
reoeive this namo until 1903, from Sohunck 
Before the beginning of this century the carotenoids 
were chiefly studied by botanists and physiologists, 
and though their results woro of oonsiderablo 
biological interest, little information on the 
chemical properties of these substances was 
obtained. Thon WiUstattcr, at tho same time as 
his researches on chlorophyll, investigated the 
yellow pigments of the loaf, developing methods 
for their isolation and purification and establishing 
for the first time their oorreot formulae. 

It was a tragedy that Willstattor’s work was 
interrupted by the outbreak of the War, and his 
skilled collaborators dispersed to thoir respective 
countries to take up arms against one another. 
The work on chlorophyll and tho carotenoids was 
never resumed owing to the cost of the material 
and of the large amounts of organio solvents 
neoessary. Willstatter had established the empirical 
formulae of the chief oarotenoids ; lycopene and 
carotene were shown to be isomeric hydrooarbons 
with forty oarbon atoms, and leaf xanthophyll to 
be a dihydroxy carotene He had also guessed 
oorreotly the type of compounds they are, in 
suggesting for them, as for phytol, the alcohoho 
component of ohlorophyll, the isoprene building 
stone found in the terpenes and rubber. 

So the problem of their structure lay until 1927, 
when Prof. Zechmeister showed by oatalytio 
hydrogenation that carotene and xanthophyll 
contained eleven ethylenio linkages and must be 
bioyolio, while lyoopene contained thirteen ethylenio 
linkages and was an unsaturated ahphatio molecule 
At the same time, Kuhn and Winterstein had 
synthesised the important series of diphenyl 
polyenes, the colour of whioh depended on a chain 
of conjugated double bonds. Theoretical qualms 


i e w s 

about the possibility of a purely ahphatio hydro¬ 
carbon being so intensely ooloured were at once 
dispelled, and it became cloar to several chemists 
that the carotenoids owed their oolour also to a 
chain of conjugated double bonds Kuhn and 
Wintcrstein applied those ulcus to tho carotenoid 
bixin from annatto, while Karror simultaneously 
applied them to crocetin from saffron Tho caro¬ 
tenoids, being built up of isoprene units, are polyene 
pigments with methyl side chains, or ‘polyprenos’ 

It had long been observed that a smell of violets 
is produoed when carotene autoxidisos, and Karror 
and Helfonstem brilliantly seized on this clue and 
proved the odour was due to [3-ionone Ionono 
rings were shown to be tho oyclio structures present 
in carotene, and on the basis of oxidation experi¬ 
ments the correct formulas for carotene and 
lyoopene were suggested exactly ono hundred years 
after the publication of tho disoovery of carotene 

A feature of those formulas is their symmetry 
about tho middle of the molecule, ono half being 
the mirror image of tho other this was originally 
suggested by analogy with the tnterpene squalene 
occurring m fish livers, whioh was synthesised by 
Karror and Helfonstem after thoy had reinter¬ 
preted the structural ovidonoe provided by 
Hodbron, but is now proved absolutely by direot 
experimental evidence, due chiefly to Kuhn. 

This symmetrical structure of tho C 40 caro¬ 
tenoids has suggested to many a relation to 
phytol, whioh was synthesised by F G Fisoher 
m 1929, two moleculos of which joining together 
form the essential skeleton of tho oarotenoids 
The evidence from plant physiological souroes on 
the relation between the oarotenoids and chloro¬ 
phyll is contradictory, and remains to bo satis¬ 
factorily interpreted. Phytol is always found in 
chlorophyll and is never known to be replaced by 
any other alcohol On the other hand, carotenoids 
dovelop in bacteria which contain no chlorophyll 
It is to be hoped this problem will bo attaokod agam. 

Investigation of plants has brought to light 
three iBOmerio carotenes and a senes of hydroxy 
carotenes or xanthophylls with one, two, three, 
four or six hydroxyl groups , the last is the 
fucoxanthin of brown algae, and it is likely that 
new oarotenoids remain to bo discovered in the alg® 
In the petals of a flowenng plant as many as five 
different carotenoid pigments may exist togethor, 
and it is obvious that they are formed one from 
the other, though so far this has not beon imitated 
in the laboratory. A particularly interesting but 
little understood relationship is that of oarotene to 
lyoopene; it has been shown, for example, that toma¬ 
toes ripened above 30° C. do not produoe lyoopene. 
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Besides the C 10 oarotenoids of general distribu¬ 
tion, there exist in plants rarer oarotenoids with 
a smaller carbon skeleton, the ascertained struc¬ 
ture of which proves without doubt that they are 
derived by oxidative oleavage of the C 1S oaro¬ 
tenoids In saffron, not only is the pigment 
crooin known, but also Kuhn and Winterstein were 
able to isolate the other fragment of tho original 
carotene molecule as the gluoosidio bitter principle 
picro-crocin, an extremely elegant demonstration 
of tho course of biosynthesis 

The identification by von Euler and Karrer of 
oaroteno as provitamin A, being converted and 
accumulated in the animal as the almost odourless 
vitamin A, is a familiar story which need not be 
repeated horc It is the most important result of 
the study of the oarotenoids To ohemists the 
interest is the limitation of the aotivity to caro¬ 
tenoids in which the (3-ionono ring is unsub- 
stituted and its failure in derivatives hko tho 
xanthophylls, the physiological importance of 
whioh is not yet established A fascinating pro¬ 
blem is the source of vitamin A m fish livers, and 
the discovery of the point m the complicated food 
cycle on which fish dopond at which carotenoid 
is transformed into vitamin. 

To-day the nation is beginning to demand 
quality in its milk and butter supplies, it is 
found that the caroteno content of butter runs 
parallel to its vitamin A content, thus serving as 
an indicator of quality Winter butter contains 
much less vitamin than summer butter, and so the 
practice of artificially colouring buttor to appeal 
to the consumer’s eye conoeals its poor quality. 
The irony of the practice is evident when it is 
realised that tho substances annatto and saffron 
used for artificial colouring are themselves caro¬ 
tenoid pigments, but neither of them possesses 
vitamin A activity I 

Some of the plant oarotenoids are absorbed by 
animals and deposited or excreted unchanged, 
like caroteno in the corpus luteum of the cow and 
xanthophyll m the yolk of eggs ; on the other 
hand, thoy may be considerably modified; 
many animal oarotenoids require study, as a 
referonoe to Palmer’s monograph,(1022) reveals. 
An example is the C M carotenoid whioh is the 
red pigment of the lobster, before oooking, the 
lobster has a blue colour due to an absorption 
complex of this pigment with protein, which dis¬ 
sociates on boiling to give the familiar red. A 
similar carotenoid-protein oomplex has been re¬ 
lated to the visual purple of the eye aocordmg to 
a Nature correspondent. 

Not the loast useful outcome of the activity in 
carotenoid chemistry is the developments in con¬ 
temporary chemical technique to whioh it has 
led. Miorocombustion analysis made carotenoid 


chemistry possiblo, but its prosecution has led to 
the development of microhydrogenation, a method 
for determination of methyl side chains, and to 
the rediscovery and popularisation of a new 
method of purification of ohemioal substanoes, 
‘chromatographic adsorption’. 

Prof Zeohmeister’s monograph is the first to 
record the ohemioal knowledge of the oarotenoids. 
It gives an excellent and detailed aooount of the 
individual carotenoids, the methods of establishing 
their structure, their distribution and determina¬ 
tion in plants and animals, their relation to 
vitamin A, and it disousses their formation m the 
plant and their physiological rdle There is a 
complete bibliography and a good mdex. It is to 
be weloomed as an authoritative work from one 
who, through his own researches, is well qualified 
to write on the subject, and whose own contribu¬ 
tions to it have been important 

K F Armstrong. 

Modern Science for the Layman 
The Architecture of the. Universe By Dr W. F. Q. 
Swann Pp x 428 (New York The Mao- 
millan Co., 1934 ) 16s. net 

ANY are familiar with the lectures on various 
general aspects of soienoe whioh Dr. Swann, 
director of the Bartol Researoh Foundation of the 
Franklin Institute, has delivered in recent years. 
Their publication in tho Journal of the Franklin 
Institute, Science and elsewhere has secured for 
them a wider pubho than that of their original 
auditors—a fact whioh, on aooount of their general 
excellence, is matter for satisfaction. Dr Swann 
has now oolleoted them to form a well-produoed 
volume which can unhesitatingly be recommended 
to all who are interested in the broad significance 
of modem scientific thought. 

The book moludes twelve lectures which, though 
strictly speaking they are independent of one. 
another, are yet arranged so as to present a rough 
approximation to continuity It corresponds 
olosoly, the author tells us, to a course of leotures 
on the philosophy of physics given at Ohio State 
University during the summer of 1932 Starting 
with an aooount of medieval and modem dogmas in 
natural philosophy and the dawn of the modem 
era, it takes us through atomio theory, relativity 
and problems of space, time and the universe, to a 
concluding discussion, neoessanly more speculative 
than that which precodes, of vital processes and 
the relations of science with theology. 

It is superfluous to tell those who know Dr. 
Swann’s facility in the popularisation of soienoe 
that the book is trustworthy and interesting, 
though occasionally (as, for example, in the two 
references on p 2315 to the star “Krueger” instead 
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of “Kreugor 60”) the author betrays his unequal 
familiarity with all the subjects treated Such 
blemishes, however, are few and unimportant If 
we have a controversy with Dr Swann it is less 
in his practice than in his theory of popular 
writing “I cannot escape the belief,” he writes in 
the preface, “that a great deal of the confusion 
which is frequently left in the mind of the layman 
after reading a popular presentation of some of 
the more abstruse branches of natural philosophy, 
is a result of an unnecessary subjugation 

of the philosophical and mathematical ideas ” 
This may be so, but is not an unnecessary exalta¬ 
tion of the mathematical ideas a much greater 
and commoner evil ? How many lay students of 
relativity, for example, have not been completely 
misled by talk of ‘curvature’ of space-time, having 
been induced thereby to search for a mental picture 
of something similar to the familiar curvature of 
a sphere ? The whole conception is, of course, 
primarily a mathematical one Its application to 
the sphere corresponds to the familiar notion of 
curvature, while its application to space-time cor¬ 
responds to nothing so imaginable Surely it would 
have been better if in popular presentation, the 
‘mathematical idea’ had lieen eliminated and the 
theory expressed, as it easily can be, in terms of 
intelligible operations 

Op the whole, however, Dr Swann’s exposition 
calls for little but praise H D 


Experimental Optics 

Physical Optics. By Prof Robert W Wood Third 
edition Pp xvi +846 + 18 plates (New York . 
The Macmillan Co , 1934 ) 31« 6 d net 
DROP R W WOOD’S “Physical Optics” was 
^ issued m 1905 and revised in 1911, when it 
was expanded by 150 pages, with nearly a hundred 
new illustrations. The new edition shows a similar 
expansion of 132 pages, but includes nearly 500 
pages of new material, nine new plates, and more 
than 150 new illustrations The photographs thus 
reproduced were, however, designed for use rather 
than for ornament, and are disappointing in com¬ 
parison with the beautiful pictures which are often 
used to illustrate spectroseopic phenomena 
The book retains its unique character as a record 
of experimental nfethods and results, and is of 
special value as a guide to the contributions to 
physical optics which have been made in the 
laboratory of the author at Baltimore It is 
difficult to realise that the seoond edition goes 
back to a date preceding the development of 
Bohr’s theory of line spectra Quantum theory 
was then ooverod by a oouple of pages on the 
“very recent light-quanta hypothesis of Planck 
and Einstein”, and the remainder of the book was 


based exclusively upon ‘classical’ methods of 
analysis The new edition therefore provided an 
opportunity for writing up de novo the wholo of 
the work done in applying the quantum thoory to 
optical phenomena In the hands of so keen an 
experimenter as Prof Wood, tho narrativo takes 
on an unusual form, since it is foundod on observa¬ 
tion and consequent thoory rather than conversely 
The new chapter on “The Origin of Spectra” is 
therefore exceptionally well-adapted for readers 
who think more easily in terms of facts than of 
symbols , and the same features are seen in now 
chapters on resonance radiation and fluorescence 
of atoms and molecules, and in the reconstructed 
chapters on magneto- and clectro-optics, in the 
course of which the spinning electron is introduced 
as a solution of the problem presented by the 
‘abnormal’ Zeeman offeot in bght emitted m a 
magnetic field 

In his original preface, the author expressed the 
hope “that the perhaps too frequent references to 
experiments with which he has been more or less 
directly associated will not be taken as an indica¬ 
tion of a lack of perspective” In view of this 
frank acknowledgment, the reader need not be 
unduly disappointed when he finds that other 
topics are dealt with much less adequately Thus, 
in the new edition, refractive dispersion in the 
region of absorption is still discussed in terms of 
‘damping’, and the sections dealing with absorp¬ 
tion are equally inadequate, sinco a well-qualified 
colleague has remarked that the author’s oom 
mendation of Vierordt’s spootrophotometer, which 
“would now be considered a museum specimen”, 
is “about sixty years out of date” Similarly, in a 
field in which the revn wer is specially interested, 
an erroneous statement that the anomalous 
rotatory dispersion of tartaric acid depends on an 
optically active absorption band in the infra-red, 
has been deleted , but no new data have been 
added, and half a dozen measurements, made in 
1858 by methods which have been obsolete for 
more than half a century, are still cited as ade¬ 
quate illustrations of this phenomenon. In this 
chapter, moreover, the author has abandoned his 
policy of desonbing facts rather than theories, 
sinoe the only important addition is a summary of 
Werner Kuhn’s theory of dissymmetrically coupled 
electrons, which is already becoming obsolescent in 
view of more recent work by Born Readers who 
wish to learn about modem work in branches of 
physical optics not of speoial interest to the author 
must therefore bo prepared to seek information 
elsewhere , but others will be equally grateful to 
him for leaving these alien topios to take care of 
themselves, m order to concentrate on those ques¬ 
tions about whioh he can give so much interesting 
first-hand information T. M Lowry 
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Short Notices 


Science Museum, South Konsmgton. Handbook of the 
Collections illustrating Electrical Engineering. 2 
Radio Communication By W. T O’Dea Part 1 
History and Development Pp 96 + 35 plates 
(London H M Stationery Office, 1934 ) 2s M 

TnE objocts of the Science Museum at South Kens¬ 
ington, with its collections and science library, are to 
assist in the study of scientific and technical develop¬ 
ment, and to illustrate tho applications of physical 
scienoe to tochmcal industry For tho guidance of 
students and others visiting tho Museum, a senes of 
handbooks is in existence, illustrating tho various 
collections exhibited. Tho book under roviow is one 
of those dealing with the electrical engmeenng collec¬ 
tions It is, however, by no means a mere desenptive 
catalogue of what may be seen at the Museum It is 
rather a concise and well-presented history of the 
development of radio communication from the earliest 
discoveries of Hortzian waves up to tho presont-day 
achievements of telegraphy, tolophony, broadcasting 
nnd television 

The valuo of tho work is considerably enhanced by 
tho largo number of photographs which illustrate 
tho progress made in the plant and apparatus used 
for radio communication purposes Many of these 
items are quite obsolete, and the preservation of a 
knowledge of them, partly by exhibits in the Museum 
and partly by the illustrations m this work, is a 
valuable undertaking Of the few points in the book 
which call for criticism, one will be mentioned horo 
Insufficient recognition appears to have been given 
to the very valuable technical work earned out 
dunng recent years by members of the staff of the 
British Post Office, which has been very largely 
responsible for the development of radio-telephonio 
communication to its present world-wido standard 
Although technicalities have been reduoed to the 
minimum, some knowledge of the technique of the 
subject is dosirablo on tho part of the roader To the 
student, in particular, the book will provide a valuable 
historical supplement to his more detailed textbooks 

Soil Analysis a Handbook of Physical and Chemical 
Methods. By C Harold Wright. Pp vui + 230 
(London : Thomas Murby and. Co r ; New York : 
D. Van Nostrand Co , Inc , 1934 ) 12*. dd net. 
The number of analyses conducted every day on 
soils must be very large, yet apart from Oedroiz’s 
and Lemmerman's works in Russian or German, 
and Wiley’s “Agricultural Analysis”, vol 1, there was 
until now no textbook on the subject. Most workers 
have had to get their information from sections in 
general textbooks or m the “Chemists’ Year-Book”, 
or from *the original literature In the inevitable 
phrase, then, Wright’s “Soil Analysis”- supplies a 
long-felt want Moreover, it does so exceedingly 
well.- Without being cumbrous, it is comprehensive ; 
and—a matter of particular importance in a subjeoj. 


where methods are revised and new conceptions are 
introduced as rapidly as m soil science—it is right 
up to date 

There is a full array of chemical determinations, 
including those, such as ammonia and nitrate, useful 
to the microbiologist In addition, the book describes 
methods of determining physical constants, and 
makmg physico-chemical measurements, paying par¬ 
ticular attention to soil reaction and base exchange. 
In footnotes and in tables of factors the author 
brings his own experience to the aid of workers who 
may be using a method for the first tune The 
number of illustrations might usefully have been 
increased, but the book is well produced and com- 
mendably free from errors 

Textbook of Abnormal Psychology By Roy M Dorcus 
and Prof G Wilson Shaffer Pp xiu + 389 
(London • George Allen and Unwm, Ltd , 1934 ) 
16* not. 

This is a most instructive and valuable work It is 
written by two psychologists who bnng to their work 
a critical faculty and logical training that one does 
not always find in books dealing with abnormal, or 
for that matter normal, psychology. 

When viewed from a medical point of view, how¬ 
ever, there is a superficiality and vagueness which 
loaves a feeling of uneasiness The statement that 
. “Swingle and Pfiffner . have discovered an 
aqueous extract of the adrenal cortex which has 
provod astonishingly valuable in the treatment of 
cats ” may sound thrilling, but what were the 
cats suffering from T Wo would have liked to see 
somo discussion of the relationship between the 
adrenal glands and emotion. 

The writers might have emphasised that m true 
paranoia there is an absence of hallucinations, and 
that .montal deterioration does not occur. The 
adjective corresponding to paranoia is paranoiac, not 
paranoid. Despite shortcomings whioh can all be 
corrected in the next edition, the book is on the right 
lines, and we welcome it. 

Soviet Russia fights Neurosis, By Dr. Frankwood E 
Williams. Pp. xix + 251. (London. George 
Routledge and Sons, Ltd , 1934 ) 8*. Od net. 

Dr. Frankwood Williams went to the U S S R. as 
a psyohiatnst to see for himself the state of affairs. 
He found many strange and inexplicable conditions 
and views. Possibly the position is best summed up 
in the reply to a criticism of his , instead of answering 
the criticism the reply was evasive and turned at 
onoe to ‘Yes, but have you seen the museum of the 
Revolution, the park of Culture and rest, a‘factory, 
a public kitchen ?' The planning is all there but the 
execution is another matter; the Russian citizen 
seems to blind himself to those things he does not 
wish to see la not the V S 8.R. suffering from a 
mass obsessional,neurosis ? 
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Respiration of Fruits* 


Mechanism of Respiration 
URING respiration, the entrance of oxygen 
and its distribution through tho tissues to 
the individual cells of a fruit, also the reverse 
processes involving tho giving off of carbon 
dioxide, take place by diffusion There is a fine 
network of channels ramifying through tho tissues 
to aid suoh gaseous interchange Tho diameter 
of the pulp oells of the full-grown apple is 
about 150(1, and of the channels about 5ji. 
The surface of interchange is very large, being a 
square metre for a single fruit The intercellular 
space is 10-20 per oent of the whole tissue 
In such a system as this, thero must bo gradients 
of gaseous concentration, though it can be 
shown that such gradients are very small 
The peel of the applo plays an important part 
in regulating gaseous interchange between the 
fruit tissues and the atmosphere The oells of tho 
peel are smaller and more oompact than those of 
the parenchyma beneath, and their outer walls 
are covered with a thick cuticle whioh is compara¬ 
tively impermeable to gases But the peel is 
broken by a system of pores, which constitute a 
path of gaseous interchange. That the peel con¬ 
stitutes a resistance to the path of gaseous inter¬ 
change can bo shown by setting up two apples 
with 100 per oent atmospheres of carbon dioxide 
at their centres, one apple with the skin removed 
and the other with the skin intact The escape of 
carbon dioxide observed will be much greater in 
the former. Owing to the resistanoe to diffusion 
offered by the peel, the composition of the internal 
atmosphere differs considerably from that of air 
Conditions can easily arise which lead, through 
a conjunction of low skin porosity and high 
respiratory activity, to concentrations of carbon 
dioxide inside the fruit which are directly injurious 
So much has been definitely shown, but so far 
no thorough study of the internal atmosphere 
in relation to the variables affecting it during 
growth and storage has been carried out. 

Changes in Respiratory Activity 
Throughout its life-history, the apple shows 
distinct changes in respiratory activity These 
may be correlated with the five morphological and 
physiological stages which ocour during the de¬ 
velopment of this fruit. First, there is the stage 
of cell division which lasts from fertilisation until 
about three or four weeks afterwards, when the 
fruit is about the size of a walnut. This goes 
on until about a hundred million oells are formed 

& §Ub«taooe of the Friday evening discern ne delivered by Dr Freni Un 
Kidd st the Royal InatftUtton onTUwniber », 1034 


in a typical fruit, after which tho number of cells 
does not appreciably increase The enlargement 
of these cells constitutes tho second stage Then 
the fruit matures and produces aroma and flavour 
This is the third stage Now the fruit is ripe, and 
under natural conditions it falls from the tree 
The fourth stage follows as a longer or shorter 
period of senescence Tho fifth stago is the functional 
breakdown culminating in death 

Respiratory activity is greatest at the beginning 
of fruit formation , at tho end of cell division 
(first stage) it has fallon to about one fifth of its 
original value During cell enlargement (seoond 
stago), respiration continues slowly to decrease 
During the process of maturation (third stage), a 
critical change in respiratory activity occurs in 
that there is a sharp rise This may bo called the 
climacteric Senescence (fourth stago) soes a slow 
decline from the peak of respiratory activity 
reached during the ciimactono Finally, at death 
(fifth stage) there is a sudden rise followed by a 
fall to zero. 

Chemistry of Respiration 
The most important substances connected 
chemically with the respiration of the apple fruit 
are sugars (fructose, glucose and sucrose), acids 
(mainly malio aoid), starch and proteins 

During the first stage, the proteins are the chief 
constituent of the practically non-vacuolate cells 
During cell enlargement, sugars accumulate from 
about 1 per oent to about 9 per oent fresh weight 
Vaouoles appear and ocoupy about 80 per oent of 
the cell volume In those, most of the sugars 
colleot It is significant that fruotoee and suorose 
are the sugars tho concentration of which rises, 
while glucose remains relatively low and steady 
in concentration Starch accumulates in the 
cytoplasm up to about the middle of this stage, 
after which it diminishes to zero 
Tissue oxidations are associated with enzyme 
oatalysis, determined by (1) enzyme content and 
(2) content of respirable material So, to be more 
exact, tho standard of reference should not be 
unit fresh weight as heretofore used, but unit 
living matter, thus omitting vacuole and cell wall. 
Considered thus, the fall during the first period is 
smaller and may be related to a decrease in enzyme 
activity In the second stage an increase in re¬ 
spiration occurs, due to the accumulation of the 
neoessary fuel sugars. 

If fruit is gathered during the second stage of 
growth, respiration rapidly falls Then there is a 
pause, followed by a continuation of the decrease 
The respiratory activity then settles to a steady 
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decline This is followed in due course by 
the climacteric rise, the senescent decline, and 
the final burst of activity falling away to zero 
(Fig 1) 

The chemioal changes in fruit gathered at this 
stage and stored are as follows As soon as the 
fruit is gathered, the starch content declines and 
glucose content naturally rises But, surprisingly, 
fructose, and sucrose also, nse The end of the 
pause in initial fall of respiratory aotivity marks 
the final disappearance of starch 

As soon as starch is no longer present, the sucrose 
begins to disappear, the total fructose content 
remaining steady, while the total glucose content 
falls Unliko starch, however, sucrose does not 
completely disappear These changes are con- 



Fla 1 


sidered to complete the phase of adjustment to 
starvation conditions (Fig 2) 

There follows a penod the only marked features 
of which are a slow dochne in the total glucose 
content and the sucrose oontent At the climacteric, 
fructose begins to disappear for the first time 
At the same time, sucrose rises ; thus paralleling 
the increase in respiration. The concentration of 
cane sugar and the rate of respiration reach a 
maximum together at the peak of the chmaoteno 
and thereafter decline together 
In explanation of these changes, the heterogeneity 
of the oell system and the probability that respired 
sugars are not equally distributed must be taken 
into acoount and also the fact that, after gathering, 
the rolls are changing from a state of growth, and 
of supply and accumulation, to one of cessation of 
growth and of supplies. The theory advanoed is 
that the sugar respired is active or y-fruotoee. 
Other things being equal, the rate of respiration is 
determined by the oonoentration of this active 


sugar in the cytoplasm The principal reactions 
determining concentration of active fructose are 

(I) Glucose active fruotoso -*■ inactive fructose 

or other normal hexose (vacuole) 

(II) Glucose f active fructose ^sucrose (vacuole), 
and the seat of these reactions is thought to be 
at the interface between the cytoplasm and the 
vacuole It is further suggested that prior to the 
climacteno, sucroso and normal fructose do not 
as such penetrate from the vacuole into the 
cytoplasm. When the fruit is on the tree, glucose 
arrives at the cell wall and passos aoross the 
cytoplasm through a declining diffusion gradient. 
At certain points in the cytoplasm any excess of 
gluoose above a oertain concentration is condensed 
to starch At tho interface between cytoplasm 
and vacuole the conversion of some of tho gluoose 
into active or y-fructose takes place, and the for¬ 
mation of cane sugar occurs 

The theory accounts for the accumulation of 
sucroso and fructose in the vacuole during growth 
and supplies an answer to the questions Why, 
after gathering, are the cells unable to maintain a 
high concentration of cane sugar ? Why, neverthe¬ 
less, does the oonoentration of cane sugar rise after 
gathering so long as starch 1,8 present * Why, 
finally, does a steady low concentration of cane 
sugar occur instead of a complete disappearance 
as in the case of starch J 

With the onset of the climacteric, it is supposed 
that tho interface between vafluolo and cytoplasm 
becomes permeable to pormal fructose This 
change in permeability is connected with the inner 
surface of the cytoplasm and possibly with the 
attainment of a critical hydrogen ion oonoontration 
in the vacuole The acidity of the vacuole is due 
to the orgamo acid present Whether tho apple 
remains on the tree or is gathered, the acidity of 
the vacuole steadily falls from the beginning of 
the coll enlargement stage at approximately the 
same rate. This explains why the climacteric nse 
occurs very pearly at the same time,,irrespective 
of date of gathering, since the aoidity falls in any 
case, at about the same time, to a certain critical 
level at which the chmactenc occurs. Other 
evidence has been obtained that the acidity of the 
vacuole is the mam factor in determining the onset 
of the olimacterio. 

Storage or Fruits 

The olimacterio marks the beginning of the 
production of odour and flavour. Expenment has 
shown that a subetanoe is evolved during this 
stage—a subetanoe toxic to seeds and destroyed 
by bromine. This subetanoe is produced m such 
•mall quantities that its identification is not easy ; 
but there are reasons for believing that it is the 
gas ethylene. The biologioal effects of the vapour 
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from ripe apples and of ethylene on other plants 
are the same Both, for example, cause an imme¬ 
diate rise in the respiratory activity of other 
unnpe fruit, and this nse bears every resemblance 
to- the true climacteric rise of npening Thus 
unnpe fruits exposed to the vapour of npe fruits 
begin npemng at once Such ‘autooatalysis’ can 
be prevented by treating air passing from the npe 
fruit with ozone 

Among other substances produced at the 
climacteric is a dense, slowly diffusing vapour 
which oauses the browning of the skin of tho 
apple Such detenoration can be avoidod by very 
rapid ventilation with fresh air A more practical 
way, however, is to wrap the apple, during the 
clmacienc, in tissue paper impregnated with an 
odourless mineral oil 

The production of such gases dunng the olimac- 
tenc is also responsible for mcreasod susceptibility 
in apples to low temperature injury when kept 
in oold storage. How far the origin of these toxic 
substances can be traced to fructose is not yet 
known 

Intermediate Stages of Respiration 

Fruit can produoe carbon dioxide in the absence 
of oxygen by respiration Blackman and Parija 
have shown that the initial rate of such fer¬ 
mentative breakdown m a ripe apple is a function 
of the oxygen supply pnor to its removal to 
anserobic conditions (nitrogen atmosphere) They 
therefore concluded that tho first stages of sugar 
breakdown are anserobic in any case, and that 
oxygen has a stimulating effect on the supply of 
this sugar But this theory, though it explains 
the deoline m respiration after removal of the 
fruit to anserobic conditions, does not explain 
why Biich decline is not to zero but to a constant 
level of activity Thus, although oxygen stimu¬ 
lates supply of respiratory sugar, it is not essential 
to it 

Trout, realising that acetaldehyde is given off 
by npe apples, and that this substance is also a 
recognised intermediate product dunng the fer¬ 
mentation of sugars, examined the effect of 
supplying acetaldehyde artificially to fruits Whon 
supplied slowly, the added aldehyde quickly be¬ 
came oxidised. On the other hand, when supplied 
quickly there was a definite rise in aldehyde content 
and at the same time fcthyl aloohol appeared in 
the tissues The two prooessee of oxidative and 
fermentative breakdown appeared to be proceeding 
together with a consequent increase in rate of 
sugar loss. From this, Trout suggested that the 
fermentative process takes place as far as the 
■oetaldehyde stage irrespective of oxygen present. 
After that, if much oxygen be present, the alde¬ 
hyde is oxidised to carbon dioxide and water , or, 


on tho other hand, if no oxygen is present, it 
reacts with methyl glyoxal, formed in tho first 
splitting of the sugar The former process must 
be the more rapid one, and therefore in the presenoe 
of oxygen the concentration of aldehyde in tho 
tissues is low When it is artificially raised, the 
reaction with methyl glyoxal occurs and the 
results obtained are to be expected If this hypo¬ 
thesis bo correct, glycerol must be formed , but, 
since it is known not to accumulate, we must 
assume, following tho Blackman theory of oxygen- 
anabolism, that glycerol is the substance which is 
re-synthesised to sugar 

Experimental evidence suggests that the removal 
of oxygen from apples in tho post-olimactenc state 
is the elimination of the factor which produces tho 



climacteric nse, that is, the entranoe of fructose 
from the vacuole It is therefore suggested that 
Blackman’s theory of the activation of sugar by 
oxygen dunng respiration applies only to tho 
vacuolar fructose, and that activation is really the 
entry into the cytoplasm for which tho presenoe of 
oxygen is essential If this is the case, then the 
climactofto nse should not occur in the absenoo of 
oxygen There is evidenoe that such is the case 
Dunng senesoenoe, a slow decline in respiration 
oocurs. Aldehyde and aloohol increase dunng this 
period, and it is suggested that this is due to 
diminishing activity of tho system for the oxidation 
of aldehyde by molecular oxygen Indeed, ageing 
apples become increasingly sensitive to lack of 
oxygen Quite a small decrease in amount of 
oxygen in the atmosphere oauses fermentation in 
apples which are in an advanced state of senescence. 
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Respiration and Life Duration 
Fruits of a short life-cycle, such as the straw¬ 
berry, exhibit a higher respiratory activity than 
fruits of a longer life-oycle such as the apple. 
Variation occurs, however, even within a species 
For example, in apples, the variety Bramley’s 
Seedling respires at about two-thirds the rate of 
the Worcester Pearniain The life duration of the 
latter is about one and a half times that of the 
former Respiratory activity also varies with the 
nutrition of tho fruit during growth Therefore, 
if respiratory activity during cultivation of tho 
fruit bo increased by increasing the nitrogen con¬ 
tent of the soil, bfe during storage is shortened, 
and vioe versa A more striking example, however, 
is the result obtained by gathering fruits at 
various stages during the second period of growth. 
At the beginning of this period, the cytoplasm and 
the cane sugar per cell are at their minimum, and 
so therefore is respiratory activity Fruit gathered 
at this stage will thus have a longer life during 


storage than fruit gathered at any subsequent 
stage 

A young apple, in spite of the fact that it con¬ 
tains little carbohydrate when gathered, loses 
more carbon before death than does a full-grown 
fruit A full-grown fruit does not usually lose 
more than 0 2-0-4 per cent of its carbohydrate 
and acid prior to death. It appears likely that it is 
the ‘rate of living’ whioh kills and that the 
machine breaks down from wear and tear and not 
from laok of fuel 

From theso observations, three new agenoies 
have come into use for the purpose of controlling 
the span and speed of hfe in fruits, namely: (1) 
use of ethylene as an accelerator of npemng , 
(2) use of carbon dioxide as a depressor of re¬ 
spiratory activity, thus retarding npemng and 
lengthening life , (3) the use of atmospheres poor 
in oxygen, thus reducing respiratory activity, 
delaying the climacteric and retarding ripening 

The possible use of ozone in controlling npening 
is still in the experimental stago 


The Teaching of Optics* 


O PTICS and mechanics are twin Cinderellas in 
the teaching of elementary physics Tho 
beginner finds with growing disappointment that 
each covers ground remote from those thrilling 
matters of real life that they promised to deal 
with—remote from engines and machinery and 
from real optical instruments suoh as telescopes 
and microscopes To make matters worse, a con¬ 
fusing fight rages round tho teaching of each . a 
battle of units m mechanics, m which the mass and 
the weight of the projectiles omployed seem 
inextricably mixed, and a battle of signs in optics, 
with 1/ti-l/u-l// and l/i> + l/u-=l// as its war 
ones Mechanics has been rescued by the toy 
manufacturers—if we may call admirable con¬ 
structional apparatus such as ‘Meccano’ toys— 
and the mathematical studies of mechanics whioh 
seem so artificial if attacked too early are left until 
the later school stages when they can bring a real 
delight unspoiled by disappointed hopes of 
romance. 

Optics may follow a similar path with construc¬ 
tional sets of lenses and mirrors as Christmas toys 
to provide the practical delights that formal 
teaohing often misses ; and for several years such 
sets have been on sale, With optical components 
and adjustable framework for making a variety 
of working optical instruments. We grudge no 
toyshop suoh excellent wares, yet we cannot help 


* Report of the Oommlttm 


Optic*. Pp v+88 (London 


appointed by tbe Phyitcal Society to 
Atlon* on tbe Teaching of Geometric*] 
Phyitcal Society, 1M4) A* net. 


feeling that elementary optical teaohing is at 
fault and should itself capture and use some of 
the thnlls that belong to actual instruments, before 
attempting to build a formal structure—an 
attempt long ago oondemned in other branches of 
teaching Many teachers, fooling this, now begin 
optios with a course that is not merely simplified 
but wholly changed in order and emphasis, yet 
even they must feel the drag of examination 
demands, textbook styles and the weight of 
tradition So it is pleasing indeed to find that the 
Physical Society’s Report urges that “The early 
approach to lens and mirror optics is best made 
along experimental lines, and every effort should 
be made to implant a sound conception of the 
main physical phenomena of image formation 
before mathematical formulae are introduced”, and 
suggests that an experimental start, free from 
mathematics, might be made with, “for example, 
elementary illumination and photometry, and the 
action of simple instruments suoh as the telescope, 
microscope and projection lantern”. The Report 
says regretfully, “In only too many cases the 
beginning and end of optioal instruction in sohools 
seems to be bound up with 1/v — I/m = 1'/”, a 
type of formula which, as one of the authors says 
later in the Report, is not muoh used in real 
optioal work ! 

While the Report expresses these hopes for the 
future of elementary teaohing, its main oonoem is 
with the oonveritions of signs in optical formulae. 
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At present nz or more different conventions are 
in use in textbooks in English Most teachers, and 
presumably all examiners, must wish that some 
competent authonty would choose one convention 
and enforoe its universal use But each wishes the 
chosen rule to bo the one he uses himself, so the 
only chanoe of effecting a successful choice is for 
the pronouncement to oomo from a body of suoh 
high authority as to oompel the agreement of 
teachers, examiners and authors alike This 
Report gives just such a pronouncement It is the 
result of five years work by a distinguished com¬ 
mittee which included representatives of a wide 
range of optical and educational interests It 
carries such a weight of authonty that its re¬ 
commendations, though they can only be 
made as suggestions, ought to be acoepted as 
law 

The Report considers the current conventions of 
sign relating to formula such as l/v±l/u = l// 
From the half-dozen actually in use the Committee 
chooses two—the members themselves were unwill¬ 
ing to reduoe their choice to one Reasons are given 
for this preference, and it is urged that one of these 
two should be adopted in future in elementary 
optical teaohmg, and so far as possible, in advanced 
teaching The Committee is unanimous in recom¬ 
mending that teachers in sohools and univer¬ 
sities should be asked to employ the practical 
opticians’ convention which gives a positive power 
to a ‘converging’ Ions, negativo to a ‘diverging’ 
one As most school teaching at present usoa the 
opposite convention, neither of the two general 
sign conventions recommended is in use in any 
school textbook, but both are os good and clear 
and easily grasped as those now in use So in 
sohook the recommended changes will be slightly 
unweloome to all at first, but ultimately very 
weloome 

The recommendations include the following 

(1) Converging lenses should bo assigned positive 
power ; diverging negative Fooal lengths should 
have the same signs as powers, as far as possible 

(2) That ‘power’ (equal in elementary cases, in air, 
to !/(/ in metres)) should be used in preference 
to focal length, where convenient 

(3) That an instrument (without erecting mirrors 
or prisms) should be assigned positive power if it 
produces an inverted image of an infinitely distant 
objeot; negative if the image is erect. 

(4) That the numerical value of the power of a 
system be measured by the small angle subtended 
by an infinitely distant object divided by the length 
of its image. (A corresponding definition gives the 
fooal length, and the Report suggests that this be 
“sdfi the basis of a laboratory method for estimating 
—•but most school laboratories lack the space and 
the measuring microscopes necessary for accurate 
use of this method.) 

(5) That in more advanced work when refractive 
“tdices are inserted, all formula should be made 


homogeneous in p, or jjl' For.mirrors we should 
write (i/ti + (i/u = power, and power = ± 2(i/r. 

(8) That the oonvontion of signs be changed, in 
the course of time, to either of two recommended 
rules, described below as Group I (i) and Group II (i) 

Group I (i) Distances 'measured from tho lens or 
mirror are assigned positive values when measured in 
the same direction us the incident light and negative 
values when measured in the opposite direction For 
example, if a lens placod 20 cm from a real objeot 
forms a virtual image 30 om on the other side, then 
u -» —20 and u=>» +30 To obtain the signs for power 
required by the convention mentioned in (1) above, 
we must use l/v — 1/u = l//for a lens, and l/v f- 1/u 
= 2/r for a mirror. 

Group II (i) Distances are measured along a ray 
(instead of along the axis ; but this makes little 
numerical difference in elemontary practice and need 
not complicate the teaching) and are assigned positive 
or negative values according as the object or imago 
to which they relate is real or virtual Distances are 
positive if light has travelled along them and negative 
if it only appears to have done so. Thus u has a 
positive value if the objoct is roal and v has a positive 
valuo if tho image is real, wherever it is This con¬ 
vention emphasises the distinction betwoen the image 
space of, say, a lens, and the object space Each 
space extends on both sides of the lens, having 
positive distances on one sido and negative on the 
other For a lens the positive portions of object 
space and of image space are on opposite sides, for 
a mirror on tho samo side For oxamplo, if a lens 
placed 20 om from a roal object forms a real image 
30 cm on the other side, then u = +20 and +30. 
We must use l/v + 1/u Iff for a lens and the 
same formula for a mirror 

Both conventions apply equally to wave, ray 
or other treatments Both provide ontena for the 
signs of angles, magnification, oto I (l) requires 
only a change of sign from the form common in 
school teaching , but II (l) promises certain extra 
attractions, since it uses the same formula for 
lenses and mirrors, seems to be able to carry a 
beginner through the thick and thin of an optical 
system at least as easily as I (l), welcomes the 
beginner’s wish to call both u and v positive when 
he first experiments with a lens forming real 
images, and even allows him to forgot which is 
which On the other hand, II (i) requires a re¬ 
writing of texts, and some students may not find 
it so easy m advanced work 

Wo feel that the change to at least some measure 
of uniformity in optical teaching must be made— 
school teaching and tho whole of commercial and 
ophthalmic practice cannot both have their own 
way unless the present diversity is to contmue— 
and these recommendations provide tho chance 
to make it They deserve tho support of all future 
textbooks, and even, so far as possible, advanced 
treatises Tho revising of existing textbooks to 
conform with them would give trouble to pub¬ 
lishers rather than to authors Every publisher 
of scientific textbooks should keep a copy of the 
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Report, for the benefit of authors as regards new 
textbooks, and for his own benefit, as regards 
reprinting existing books Examining bodies 
oould help by expressing, with increasing firmness, 
their preference for the new conventions But the 
real demand for willing help must fall on the 
teacher, and wo hope that all concerned with the 
teaching of elementary optics will be willing to 
welcome the change when the opportunity for it 
reaches them, and even, if they feel they can, to 
initiate it themselves meanwhile All such teachers 
should examine this Report At first glance it 
seems to sweep with dismaying rapidity through a 
mathematical optics that is quite beyond a school 
syllabus, but on careful reading it shows its 
authonty and its value even for the most elemen¬ 
tary teaching The appendixes should be read 
together, and not taken as restricted each to its 
own convention Each develops methods and 


proofs applioable With any convention. The 
examples seem rather ill-chosen for illustrating 
the use of signs in elementary work, but on Closer 
examination do reveal the working of the rules, 
and as solved independently by two experts they 
are really entertaining. 

The Committee does not wish to restrict the liberty 
of the teacher as regards methods of approach and 
treatment of the subject The only restrictions 
it wishes to impose are oonoemed with routine 
matters such as conventions of sign There has 
been ample opportunity for discussion of rival 
conventions, and now that a pronouncement 
has been made it is to be hoped that in the 
course of time all will comply with these recom¬ 
mendations Not to do so would seem to be to 
deny the readiness of scientific workers to accept 
a simplification of unnecessarily complicated 
affairs E M R 


Obit 

Da Michael Brabham 

N tho death on January 28 of Dr Michael Grab 
ham at the great age of ninety-five years, tho 
island of Madeira has lost its most influential per¬ 
sonality and the world an onthusiastic naturalist. 
Dr Grabham, who was oducatod at King’s College, 
London, and the University of London, qualified 
in 1861 at St Thomas’s Hospital and served thcro 
os house surgeon He married Mary Blandy, one of 
the well-known family of merchant shippers, in 1865, 
and took up permanent residence as a practitioner 
on the island of Madeira In that favoured island 
he produced a book dealing with its every aspect— 
natural and sociological—a treatise that is still of 
outstanding value despite tho changing times 

Dr Grabham usually paid a flying visit to his 
homo country evory summer, where he was rooog- 
msed by many distinguished bodies He reeoivod 
the degree! of M D and LL D. from the University 
of Aberdeen , FRCP from the Royal College of 
Physicians, which he represented at the Geological 
Society’s centenary mooting in 1907. In 1921 he 
delivered tho Bradshaw lecture before the College 
Ho delivered discourses at the Royal Institution and 
read papers on the climate and natural history of 
Madeira before the British AssociatioVi, of which a 
few years ago he became the senior member His 
last paper before the latter body was road in his 
eighty-eighth year and dealt with the subtropical 
deep sea food fishes of Madeira. 

The Zoological Society of London some years ago 
established a collecting station m Madeira and to-day 
can show an unrivalled senes of ‘Madeira tanks’ m 
its aquanum, each displaying some aspect of the 
wonderful fauna which exists in the island's coastal 
waters. For this exhibition Dr, Grabham is partly 
responsible, since he was first to suggest making 
Madeira a base of operations Dr Grabham, although 
not a professional marine biologist himself, was an 


u a r y 

onthusiastic aider and abettor of all who made 
marine biology their jieculiar interest 

Among Dr Grabham’s numerous activities were 
music and the collection of clocks In the former art ho 
provod hunself specially gifted, and when \isitmg 
London had on more than one occasion tho privilege 
of giving organ recitals in St Paul’s Cathedral His 
collection of chiming clocks numbered more than 
two hundred, and the writer well remembers his 
sensations on first spending a night at his host’s 
home at Quinta do Val, when the numerous time- 
piccos solomnly announced the midnight hour for 
fully sixty minutes before and after Greenwich hod 
agreed with his own watch as to the pre< ise moment 
of that event 

Dr Grabham leaves two sons and one daughter, 
one of tho former, Mr Walter Grabham, being the 
Government geologist ui the Sudan , his daughter, 
Mrs. E. B Carter, has her own home in Madeira at 
Santa Cruz, where she spends her holidays and super¬ 
vises the oolleoting operations on behalf of tho 
Zoological Society 

Dr. Grabham had many friends, and tho loss of his 
charming and onergetic personality will bo, doeply 
felt by a large circle of friends both in Great Britain 
and m his island home E G Doulenokr 


Mr Hbbbbkt G Pontino 
The death of Herbert G Ponting on February 8, 
at the age of sixty-fdur years, removes from us 
perhaps the greatest of all polar photographers, a 
pioneer in the application of artistic photography to 
the purpose of a scientific expedition. 

Tho early part of Ponting’s life was spent in a 
diversity of occupations; and he took to photography 
from the unusual atmosphere of agriculture and 
mining in the western United States. He rapidly 
made a name foV himself by his pictures in Japan 
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and China, and ho was already well known m photo by specialists, lus pupilH, in \anous branches of 


graphic circles when, at tho age of forty years, he 
joined (’apt Scott’s last expedition Hero he mixed, 
possibly for the first tune, with a number of men 
of science who, aware of his reputation, besieged 
him with special work on their bohalf His reaction 
to those requests was typical of tho man His kind 
ness of heart would urgo him to take exactly what 
was required of him, though his artistic sense would 
robel against banal subjot t« that he was set to 
record Nevertheless, he would take horn's endeavour 
mg to make a roal picture from such unpromising 
material os a cliff faze or stratification in a glacier 
Ponting always maintained that he was not a 
photographer but a camora artist, and this was truer 
of him than it could be of most who claim tho latter 
name Ho was a merciless critic of his own work, 
and would destroy all negatives which did not come 
up to tho high standard he set himself The noise 
of breaking glass in hiR dark room was not uncommon, 
and usually heralded his reappearance, laden with 
cameras once more, to go and take lus subject over 
again His cinematograph work was at that tune 
in advance of that dono by any previous film 
traveller Tho world has only seen ft small fraction 
of tho footage taken by him, and ho probably spout 
more actual time with his cinema than with his 
still camora Here again, however, his work could 
not bo called scientific in the purest sense, laigely 
because the artist in him quarrelled with the man 
of science, and usually won 
Although Ponting was devoted to lus work, and 
had few interests outside it, ho recognises! its com 
mereial value, and this brought him into touch with 
the financiers of tho film world, a milieu imam ted to 
hts temperament and one in which Ins exponenee 
was not always happy On visiting him at Ins London 
Hat, one was sure to find him oithor in tho depths of 
despair at some plans gone awry or full of enthusiasm 
at some new venture, usually connected with tho 
exhibition of the Soott films 
Ponting hod a simple and gonerous mind and he 
suffered very deeply at the loss of Scott and Wilson 
He devoted himself for many years to the task of 
perpetuating their memory through Ins still pictures 
and his films. Those who have onjoyed thorn will 
acknowledge his success, and many of Ins camera 
studies will endure for all time as perfect examples 
of his art 


PRor. 0 D. Chwolson 

Prof O. D. Chwolson, of tho University of 
Leningrad, who died on May 11, 1934, is well known 
as the author of a textbook of physics, originally 
published in Russian and later translated into 
Herman, French and Spanish It was one of the 
first textbooks writton for high school students and 
enjoys a deservedly high reputation. Its success has 
been due to the maetorful treatment of the subjects 
by a highly gifted lecturer and teacher The first 
four volumes were written by Prof. Chwolson himself ; 
the last volume consists of chapters written at Prof. 
Chwolaon’a request, and on the lines he indicated, 


modem physics 

Prof O D Chwolson was born m 1852 us u son 
of a well known Hebrew hi holer He matriculated 
at the ago of seventeen and took up his studies at 
the University of St Petersburg Ho graduated 
with honours in 1873 The next year lie sjient in 
research at Leipzig, but in I87. r > he was baik ogam 
in Russia He took lus ‘inasti r’s’ degree m 18711 
and his dix toiato in 1880 His earlv reseaieli work 
d< alt with various questions ot electricity anil 
magnetism, as well as with iictiuometi v The work 
on actinomotiy was preceded by some investigations 
on tho mathematical theory of conduction of heat, 
and the result was an actinometer wlut h for a long 
timo served as a standard ty pc instrument in Russian 
meteorological obsorv atoi io« 

After 1870 all Prof Chwolson’s work was devoted 
to teaching, and among tho numerous students of 
Ufty years, there was siareely one who was not 
fascinated by Ins loctures Ho knew how to address 
tho beginners as well as advanced students, lus 
lectures being carefully propuml 

Prof Chwolson took an active part in the teaching 
of physics in soeondiu y schools and especially in the 
training of toacheis In 1907, lie organised a com 
mittoo for the m\ estigatiou of the provision for 
physical laboratories and demonstration rooms in 
secondary schools, and ill 1913, a meeting ol teachers 
in physics, chemistry and geophysics m secondary 
schools Ho wivs olo< ted permanent honorary 
president of the His'tion of touching of the Russian 
Physical and Chemical Society 

The great gift of popularisation of scientific 
achievements added considerably to Trof Chwolson’s 
activities Most ol his lectures were afterwards 
published and maki very pleasant leading His 
hooks appeal to the average man just as well as to 
the scientific worker Only a few years ago Prot 
Chwolson published a book on Modern Physics”, 
dealing with the latest achiovomonts in phyBios 
Some 300,000 copies were published, so great was the 
demand for it in the USSR 

It is scarcely possible in a bnef obituniy notice 
to givo an appreciation of Chwolson the man, modest, 
hard working and with true enthusiasm for scientific 
knowledge The world has benefited from his 
philosophical conceptions anil from lus ideas about 
the influence of science on social life Soveral genera¬ 
tions of physicists, not only in the USSR but 
also in other countries, will keep lus name m grateful 
reinembrani e 

We regret to announce the followmg deaths 

Dr James Clark, emeritus rector of Kilmarnock 
Academy and formerly principal of the Central 
Technical Schools for Cornwall, Truro, on February 

19 

Dr Axel Wallen, director of tho State Meteoro 
logical Hydrographic Institute of Sweden and presi¬ 
dent of the Meteorology Association of the Inter¬ 
national Union of Geodesy and Geophysics, on 
February 23 
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News and Views 


Lord Bledisloe and New Zealand 

On many occasions since Lord Bledisloe bocarno 
Governor General of New Zealand in 1930, we have 
referred to stimulating addresses delivered by him 
on applications of scientific knowledge to agricultural 
and other industries, and to economic and Bocial 
problems In all his addresses, tho great importance 
of research has been emphasised and tho lesults of 
investigations carried out in Groat Britain and in 
other parts of tho world have been brought before 
tho people of the Dominion This has been par 
ticularly the case with agriculture, on which subject 
Lord Blodisloe is himsolf a high authority It is 
gratifying, therefore, to learn from a message from 
the Wellington (N Z ) correspondent of The Times, 
that more than 54,000 dairy-farmers have subscribed 
to an address from their industry rewording lus 
thorough understanding of their problems and his 
assistance in solving them Scientific societies and 
tho nowspaper Press in the Dominion have similarly 
expressed gratoful appreciation of his wiso counsol 
and practical guidance 

Lord Rutherford’s Portrait for New Zealand 

During his term of office, which closes on March 
15, Lord Blodisloe has lost no opportunity of em¬ 
phasising tho important part which scionco has 
played, and must continue to play, in tho develop¬ 
ment of tho country Tho most distinguished scientific 
worker which New Zealand has producod is unques¬ 
tionably Lord Rutherford, whoso name will always 
bo associated with the advance of atomic physiCH, and 
Lord Bledisloo proposes to mark tho conclusion of 
his five yoars of office by presenting to tho Dominion 
a portrait of Lord Rutherford, to be hung in the now 
National Art Gallery at Wellington By a fortunate 
oomcidence, a distinguished portrait painter who is 
also a New Zealander, Mr Oswald Birloy, was 
available for tho task Mr Birley painted a portrait 
of Lord Rutherford which was presented to tho 
Royal Institution by follows of the Royal Society 
some three years ago Lord Blodisloe therefore 
commissioned Mr. Birley to paint a replica, which 
has boon sent to Now Zealand The presentation 
will bo mado at a civic reception to Lord and Lady 
Blodisloe to be hold m the Town Hall, Wellington, 
on the ovo of their departure for England By this 
public-spirited action. Lord Blodisloe has givon New 
Zealand a striking picture, by one of her own artists, 
of a son who has achieved an international repu¬ 
tation m tho field of science 

Death of Lady Dewar 

The death on January 7 of Lady Dewar, widow 
of Sir James Dewar, was reported to the members 
of the Royal Institution at a recent general meeting 
Lady Dewar’s long and intimate association with the 
Institution began in 1887 when her husband, already 
the Fullerian professor of chemistry, succeeded 
Tyndall as superintendent of the House. From that 


time until Sir James Dewar’s dcatli m 1923, she was 
tho hostess of the Institution, and the regard m 
which her memory is hold by a wide circle of mombors 
and friends is expressed in tho words of Sir William 
Bragg at tho general meeting Sir \Y illiam said that 
her death “had broken a piocious link connecting 
the present times with those of the past in which 
Sir James Dewar had made the Royal Institution 
such a powerful agent of rosonrih mid exposition 
Not only had Lady Dewar been the true helper of 
Sir James in lus woik she had, as many would 
gratefully leineinbor, boon a most able and kindly 
hostess to the scientists and others who flocked to 
sec her husband and the Institution our which he 
presided Tho members of tho Institution would 
gludly acknowledge their debt to Lady Dewar, and 
for ever keep her name in appreciation and affix tion 
ate remembrance ” 

Lady Dewar's Bequests for Science 

A BEQUEST by the late Lady Dewar is announced 
of ten thousand pounds to the Royal Institution 
The gift is free of duty, and is made on the condition 
that tho income is to be used for the pui pose of 
furthormg scientific resciudi in the Institution and 
its a permanent memorial to the work there of her 
husband, Sir James Dewar Lady Dewar has also 
loft to tho Royal Institution her husband's medals 
and diplomas and his scientific papers and apparatus, 
together with a sum of money to provide accommoda¬ 
tion for them A large part of his apparatus, m 
particular that used in his low tenipeiature researches, 
has remained at Albemarle Street since his death, 
and in recent years has bix'n displayed in tho 
Institution’s collection The papers and objects now 
presented are additional material likely to bo of 
groat histone value to tho Institution in relation to 
tho period of Dewar’s professorship Lady Dewar’s 
other bequests include £4,000 to the Royal Society’s 
Mond laboratory at Cambridge and £3,000 to the 
Royal Academy of Music The residue of the estate 
is left for tho furtherance of research in chemistry 
and physics at ono of the Uimersities of Edinburgh, 
St Andrews, Glasgow or Aberdeen, or for the assist 
anco of bacteriological research in connexion with 
the Royal Infirmary' of Edinburgh and tho Glasgow 
Royal Infirmary 

Archeological Discovery in Honduras 

An important discovery in the rums of Copan, the 
ancient city of the Maya in Honduras, is reported 
in The Times of February 21 An expedition of tho 
Carnegie Institution of Washington, now working at 
Copan under Dr Gustav Stronsvik, in exposing a 
large stone staircase, has found an extensive system 
of canals and sewers connecting a massive series of 
buildings, which is now underground The buildings 
thus revealed molude amphitheatres m which are 
monoliths and largo statues in Btone A statue of 
a warrior is- described as of gigantic size Other 
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discoveries aro cruciform rooms, of which the floors 
are covered with red paint, and among the artefacts 
aro a number of bead-collars Of even greater im¬ 
portance for tho archu'ologist is a pair of solid gold 
boots, nearly two inches high, of exquisite workman 
ship With two doubtful exceptions, objects of 
worked gold have not boon found hitherto in that 
period of the Maya civilisation to which the ruins of 
Copan are assigned Unless further and more m 
tensivo study should point to a foreign origin, these 
boots of gold must be accepted as evidence that the 
Maya added no little skill in this technique to thoir 
artistic accomplishment, and that a neglect of gold¬ 
working, which has always HtMimod somewhat sur¬ 
prising, has boon attributed to them in error Further 
details of tho stone statues and monoliths will bo 
awaited by archmologists with the greatest interest, 
as owing to the conditions of discovery, thoy should 
throw further light on the development of tho Maya 
art of stone carving, for wlueh tho site of Copan is 
already remarkable among Maya remains 

Copan, situated in the modern State of Honduras, 
lies in what was tho southern area of Maya occupation, 
and was tho fourth city to be founded after they 
had entered tho country It belongs to the ‘Old 
Empire’ or oarly Maya period and was occupied in 
at least the period from 196 a d until 640 a d This 
minimum period is derived from Mayan dates carved 
on steltB found on tho site, which are correlated 
with the Christian ora according to a generally 
accepted interpretation Copan is one of the most 
extensive and important of Maya sites Its ruins 
oonsist of a vast complex of buildings which were 
reconstructed tune and again in tho course of 
occupation Structural remains cover nearly the 
wholo of the Copan valley Recently, however, tho 
site has suffered much from the effeots of earthquake, 
and the river has begun to encroach on important 
parts of the ruins In the ciroumstancos, the Mexican 
Government lists asked for the assistance of the 
Carnegie Institution’s Expedition, which has had its 
headquarters at Chichen lt?A in Yucatan for somo 
years and has had much experience in the restoration 
*nd preservation of Maya structures. Of this 
-O-operation the present disoovery is an outcome 
Dr. StronjBvik reports, according to a communication 
issued by Soience Service, Washington, that a part 
of the bank has collapsod into the river, and a 
beautifully carved chamber excavated fifty years 
ago by the late A. P Maudslay, the well-known 
British aroheBologist, has fallen in The landslide has 
left a vertioal section of the rums about a hundred 
feet in height on,the eastern side. Dr. Stronsvik is 
of the opinion that the Maudslay charnbor can be 
reconstructed, but the material earned away by the 
river is irrecoverably lost. As a minor mitigation, 
however, the landslide has revealed an instructive 
cross-section of the oity’s development. 

Pygmy Man in India 

A remarkable report has come from Bombay of 
the discovery of the fossilised remains of a pygmy 
man in Baroda State. According to the account 


from the correspondent of The Time* in tho issue 
of February 21, the discovery was made at Vadnugar 
m tho Mchsana deduct of Baroda Tho remains were 
said to have been found in a prehistoric step well, 
150 ft. long, and wore those of a man 15 inches high 
With them was a cow IS inches high; nearby was 
a stick 10 inches high The < orrespondent of The 
Times wont on to point out that the discovery might 
call for a now orientation of theories c oncoming tho 
cradle of the human race and the origin of civilisation 
which would no longer be traced to Java, oi the 
valley of the Nile or tho Tndus, hut rather to tho 
valloy of the Narmada lie also referred to Homer's 
story of the battle of the dwarfs and cranes and tho 
report of Ctesias in the fifth contuiv bc of tho 
existence of a dwarf race m tho heart of India Even 
if tho report wore taken senously - it has boon Htatod 
to bo a hoax—the discovery of a singlo specimen of 
so remarkably' an aberrant character would bo scant 
foundation “to prove tho existence of an oxtinot race 
of pygmies more diminutive Ilian that in Afrit a” 
Most ethnologists postulate a negrito strain in tho 
Indian pooplos winch may have been dorivod from 
a diminutive race, not ot somo unknown extinct 
form, but analogous to tine of tho pygmy peoples, 
which extend, with intermissions, from Wost Africa 
to Now Guinea, but theso jieoplos are a highly 
specialised rather than a primitive typo and their 
stature docs not, as a rule, fall much below four feet 
six inches Ethnological theory, for tho moment, 
remains unshakon 

High-Altitude and Long-Distance Flights 

Thk Air Ministry has recently authorised tho con¬ 
struction of two new experimental aeroplanes, one 
for high altitude and the other for long distance 
flights The high-altitude mat lime will presumably 
be used for exploring the question of flight in the 
stratosphere, which is usually taken to moan that 
region in space above a height of 28,000 foot There 
are plenty of aircraft in existence capable of reaching 
heights greater than this, tho present record is 47,356 
ft held by the Italian pilot Donati, but no attempt 
has yet boon made to deal with the possibilities of 
economical flight at such heights The ultimate 
possibilities in this respect aro much greater speeds 
owing to the reduced resistance of tho rarified air 
It will be necessary to carry superchargers to Bupply 
tho required oxygen for the combustion of tho engine 
fuel, appliances for breathing and heating, air-tight 
cabins or special suits for the occupants, and propellers 
the pitch of which can be changed to suit the different 
air conditions These extras will have weight, which 
will reduce tho fuel carrying capacity of tho machine, 
and it is not impossible that this requirement alone 
will limit tho practical utility of stratosphere flying 

Thk time taken to olunb to such heights will be 
considerable, which will possibly make the proposition 
not worth while except for long flights, where again 
lack of fuel capacity will place a limit on it. Such 
flights are not likely to have any immediate applica¬ 
tion to air transport, but their importance in the 
experimental sense is obvious The long-range 



NATURE 


March 2, 1935 


experiments have a more definite application 
both to civil and service flying, where tho <|uestion 
of the proper balance between quantity of fuel 
earned—to tho exclusion of useful load—and 
the necessity for landing for furthor supplies, is 
essentially a practical one, peculiar to the geo¬ 
graphical conditions in different parts of the world 
These experiments should also fuitlier the develop¬ 
ment of the compression-ignition heavy-oil engine, 
the smaller spocific fuel consumption of which makes 
it particularly applicable m this case 

Future of Lighter-than-Air Craft 

The announcement that tho Secretary for the U S. 
Navy will oppose any furthor construction of airships 
to replace tho wrecked Macon presages the end of 
large rigid airship activities in that country. Germany 
is now the only country, so far as is known, to con¬ 
tinue experiments with those craft in increasing sizes, 
the now larger Zeppolin, to be called the Hindenburg, 
being now near completion It is significant that 
Dr Kc kenor of tho Zeppelin Company has succeeded 
whore others have failed, probably beenuso with 
faith and persoveranco ho has acquired that kind of 
knowledge and experience in design, and assembled 
a staff skillod in the technique of construction, 
maintenance and handling, which can only result 
from practical experience. Germany has now been 
building large airships continuously since 1910, and 
even up to 1914 claimed to have flown 80,000 miles 
and carried more than 37,000 passongors The present 
QraJ Zeppelin, launched m 1928, has crossed tho 
Atlantic 62 times without serious mishap Tho only 
large airship in tho United States that is still in an 
airworthy condition, the Los Angeles, is a Zoppolin 
type built at Fnodrichshafen 

It is claimed nowadays that for long-distance 
commercial flying tho airship is threatened by the 
large flying boat, which unquestionably has superior 
speed, but has not yet attained a comparable range. 
The latest projected flying boats only claim to be 
able to fly the Atlantic non-stop with a favourable 
wind As a naval scout, if it oan be protected from 
attack, the airship is still unrivalled It can patrol 
trade routes far outside the range of aeroplanes, 
and its vision must be greater than any surfaco 
cruisers It is also reasonably independent for action 
of the movements of its own surface vessels, a decided 
drawback of aeroplanes earned by the fleet. 

Fundamentalism Undefeated 

A cable message dated February 20 from New 
York which has appeared m The Times states that 
on the previous day the House of Representatives of 
Tennessee defeated a motion to repeal the State law 
which prohibits tbe teaching of any theory that man 
is descended from a lower order of animals. The vote 
against repeal was 67 to 20, and the opposition to the 
repeal was led appropriately by the oldest member 
of the House, who opened his ease by reading the first 
chapter of Genesis. It will be remembered that 
about ten yean ago a young teacher of biology, 
J. T. Scopes, was convicted and fined at Dayton 


under this law. The case aroused great controversy 
in the United States, and was outstanding because 
of the eminence and the oratory of the oounsel 
employed on each side Perhaps it was outstanding 
also as a pioture of the simple faith whioh holds 
that truth can be decided by lawyer’s arguments, 
and that scientific fact oan bo settled by majorities. 
Fundamentalism is by no means dead in Great 
Britain, but with the growth of knowledge it is 
dying 

Musk-Rats in Scotland 

Since the musk rat campaign was commenced by 
the Department of Agriculture for Scotland, in 
October 1927, the official trappers have killed 946 
individuals To this must bo added 60 killed by 
private persons, a total of 1,085, tho progeny of five 
females and four males which esenpod from an 
enclosure in Perthshire in 1927 Even the artificial 
pond on Glenoaglea Golf Course has yielded five since 
the beginning of November 1934 (Scottish Naturalist, 
1934, p 11) As a rulo, the traps were laid at the 
mouth of a burrow, and a remarkable fact is that 
they did much more damage to other wild creatures 
than to tho musk-rats themselvos Mr. T, Munro, 
who supervised the work, records tho death in traps 
set for musk-rats of 1,746 brown rats, 2,306 water- 
voles, 67 weasels, 36 stoats, 2,178 moorhens, 101 
ducks, and a miscellaneous collection of birds, in¬ 
cluding amongst others 23 seagulls, 13 rodshanks, 28 
snipe, 16 blackbirds and a solitary kmgfishor—a list 
of misadventures whioh runs to 6,687 items It is 
possible that this very considerable slaughter oannot 
bo avoided, but apart from tho brown rats the 
majority of the wild creatures slain are harmless, if 
not even useful from the human point of view, so 
that overy effort should be mode to oonfine tho work 
of the traps to the pests they are meant to capture 

Moving Biological Diagrams 

Many of the living processes of organisms can bo 
illustrated most effectively by cinema iilms taken 
through the microscope, and with Mr Walt Disney’s 
technique, diagrams oould be shown in the same way 
for educational purposes. The American Genetic 
Association has apphed this principle in publishings 
“Biologioal Movie Booklets” to illustrate coll division, 
fertilisation and moiosis, and it proposes to deal later 
with the more intricate processes of heredity id 
Drosophila, croBsing-over and so forth (Biological 
Movie Booklets Vol. 1 : Normal Cell Division. By 
Clyde E. Keeler. Pp. 46, Vol. 2 . Maturation of 
Sperm. By Clyde E. Keeler. Pp. 94. Vol. 6 : Fer¬ 
tilization. By Clyde E. Keeler. Pp. 66. Washington, 
D.C.: Amenoan Genetic Association, 1929. 3 vote , 

1.60 dollars). Successively releasing the leaves of the 
booklets brings these dead diagrams to life, and for 
those who have not learnt to make the mental 
translation of diagrams into movement the effect 
should be improving. For those who have passed 
this stage the effect is still amusing, provided that 
the leaves are turned over quickly. Taken separately, 
however, the figures seem to be drawn, not from 
life but from .an early or popular textbook. The 
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descriptive text is correct for 1908. The draughtsman¬ 
ship is not expert and the drawings should have been 
reduced from a larger sizo to conceal its defects If 
a future generation is to learn its biology this way, 
it is to be hoped that the publishers will take their 
task moro seriously and remedy these shortcomings 

Acquisitions at the Bntish Museum (Natural History) 

Ruck NT acquisitions by the Department of Zoology 
inolude a specimen of the fnlled shark (Cblamydo- 
gelachus) caught by a trawler off the west of Ireland. 
This is the first occasion on which this spocies has 
occurred m British wators It was first discovered off 
the Japanese coasts Tho fnlled shark is of great 
interest on account of tho many primitive characters 
which it possesses Tho mouth is at tho end of the 
snout, instead of being undorhung as in most living 
sharks There are six gill openings on each side 
instead of the usual five, and the teeth are of a curious 
comb like shape The body is much moro slender 
and eel-like than ui other sharks, and in several ways 
it approaches some of the very ancient types of fossil 
shark-like fishes. Through the generosity of the 
tmstees of the Salisbury, South Wilts and Blackmore 
Museum, tho Department of Geology has received a 
large number of fossil invertebrates and fishes, 
forming part of the collection made by the late Dr 
H P Blackmore from the Chalk in the vicinity of 
Salisbury. A further valuable instalment of 488 
specimens of Swiss minerals, representing 59 carefully 
recorded localities, collected by himself, has boon 
presented by Mr. F. N. Ashcroft to the Department 
of Minorols 

The Department of Botany has received a bequest 
of Mr T J. Foggitt’s British herbarium This 
numbors 4640 sheets of well-gathered and beautifully 
preserved plants Mr Foggitt was a well-known 
Yorkshire botanist, the son of the T J Foggitt who 
collaborated with J. G Baker in the formation of the 
Botanical Exchange Club whioh brought Thirsk into 
botanical prominence in tho sixties of last century 
The herbarium is rich in Yorkshire plants, and is a 
weloome addition not only for this but also on account 
of the large number of extremely rare plants it con¬ 
tains. The Siamese collection of Dr A. Maroon has 
been purchased. It contains abundant material of 
2772 numbers inducting several co-types. It has 
been named for the most part by the late Prof W 
Craib and Dr. A. Kerr The collection forms a valuable 
addition to the Department which is weak in Siamese 
plants A further set of Dr. H. Sohheben’s Tanganyika 
plants numbering 146 has been purchased. The first 
two fascicles of Lunddl and Nannfeldt’s “Fungi 
exsiocati suecici praeeerttm Upsalienses” has been 
presented by the Elias Fries Committee. This 
exsiocata is of espeoial interest as it consists mainly 
of fungi collected in the neighbourhood of Uppsala, a 
region made famous by the classical works of Elias 
Fries. 

Rursl Electrification in Russia 

On* of the results of the first five-year plan is to 
change fundamentally the character of farm work m 


the USSR Instead of a million small holdings, 
there are now only some thousands of large collective 
agricultural and pastoral farms Horse traction and 
manual labour are rapidly being replaced bv the 
mechanical traotor and electrically driven machines 
and implements Electrification is the koj noto of 
the mdustnal reorganisation of tho country In the 
Electrical Review of February 22, G Shapiro gives a 
description of some of the new agricultural and dairy 
farming methods Experiments on electrical haulage 
and electric tractors for ploughing have proved most 
satisfactory The electric tractors used for ploughing 
were usually converted meohamcal tractors in which 
the internal combustion engines had been replaced 
by eloctno motors. The results show a considerable 
saving in working expenses Excellent results are 
being obtained with electric threshing, whioh is 
dovoloping very rapidly Thoso machines are pro¬ 
duced in Kharkov, and are driven by electrio motors 
Eloctnoally driven machines have also been success¬ 
fully experimented on in connoxion with vineyards, 
tea plantations and cotton holds. In dairy farms, 
elootncity will bo used for milking, oleaning the 
animals, preparing food, water pumping, ventilation, 
butter making, oheese making and lighting Pig 
farms and poultry farms also take an appreciable 
eleotnc load Researches are being made on the 
heating of the soil and the influence of light and 
various rays on seeds, roots and poultry and animal 
breeding By tho end of tho second five year plan 
(1937), it is anticipated that about 30,000 stations 
will be threehmg olootnoally and will cover a Bowing 
area of about 30 million acros 
Aerodrome Lighting for Night Flying 

Owino to the steady increase in the number of 
passengers and in the volume of tho mails carried by 
aeroplanes, tho proper lighting of aerodromes has 
become of great importance In the G.E G. Journal 
of November, Mr W A Villiers describes tho equip¬ 
ment produoed by the Gonoral Eloctno Company for 
this purpose. Tho problem is to give the pilot of an 
aeroplane flying on a dark night the guidance he 
requires to make a safe landing In many cases at 
the present time, aerodromes are only a few miles 
apart, ho must therefore bo able to identify the 
place with certainty This is dono by means of a 
beacon The light must bo visible m all weathers, 
but must not bo dazzling '17ie colour and character 
of the light should be different from that given by 
neighbourmg beacons Tho beacon is in tho shape of 
a truncated cone about 14 ft high, formed of six 
hairpin-shaped neon tubes giving the usual red noon 
colour It has low mtrinsio brilliancy, but in favour¬ 
able weather conditions can be seen at a distance of 
60 miles. The identification is usually effected by 
making it flash in Morse characters the initial letter 
of the aerodrome, The boundary of the landing place 
is marked out by eloctno lamps inside orange glass 
globes. All landings are made against the wind as 
this direction gives the safest land mg The landing 
ground should always be flood-lighted, the spaoe 
being so large that even tho fastest aeroplane does 
not overrun the lighted area Nine Osram lamps 
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each taking a kilowatt are used for this purpose. 
Views are shown of the flood lighting employed at 
Croydon air-port. 

American Amaryllis Society 

Thk first year book (1934) of this Society has 
recently been published under the editorship of 
Dr Hamilton P Traub (Orlando, Florida , 2 dollars) 
Plants belonging to the genera Amaryllis, Hippeas- 
Irutn, Cnnum, Zephyrardhea, Alstromena and othera 
are the special objects of the Sooiety, though its 
interest can reasonably be expected to include suoh 
well-known plants as snowdrops, daffodils and snow¬ 
flake ( Leucojum ). A useful classification for show 
purposes has been prepared, and the Fischer colour 
chart has been adopted as the standard of 
colour nomenclature Botanical descriptions of the 
Amarylidese according to Baker are givon, and many 
pages are devoted to the breeding of tho various 
species Other sections deal with propagation and 
culture, whilst insect pests and diseases receive brief 
mention Storage, forcing and marketing are also 
discussed One of the most noticeablo features is 
the brevity of each contribution, for noarly seventy 
articles aro inoluded m the 102 pagos of the volume 
The memory of Henry Nehrling, a noted raiser of 
Amaryllis plants, is honoured by dedication of the 
first year book 

The Observatories Year Book 193a 

This important publication of the British Meteoro¬ 
logical Office (Air Ministry) contains a very largo 
mass of meteorological and geophysical information, 
obtainod at tho five observatories of Lorwiok, Aber¬ 
deen, Eskdaleinuir, Valencia and Kow, together with 
upper-air observations made by sounding balloons 
(London H M Stationery Offico.) Its appearanoe 
has boon slightly delayed owing to a change in its 
mode of production hitherto it has been printed, 
but m the present issue most of tho extensive tabular 
matter, and part of the text, is reproduced direot from 
typescript by tho Replika process of Messrs. Percy 
Lund, Humphries and Co , Ltd There is a certain 
loss in legibility and appearanoe, but this disadvantage 
is on tho whole outweighed by the reduction m cost 
thus achieved , the reduction is passed on to the 
purchaser, since the “Year Book" now oosts two 
guineas (postage extra) instead of three as for the 
preceding volumos Tho volume provides a very 
important record of tho meteorological and magnetio 
conditions over the British Isles during 1932. 

American Expedition to Tibet 

An expedition of tho Academy of Natural Soiences 
of Philadelphia has reoently left Yaohow in Szechwan 
Province, China, for a year’s survey of the zoology 
of eastern Tibet. The party is under the leadership 
of Brooke Dolan of Philadelphia who, with some of 
his staff, has had previous experience in the 
western China area Its main object is to obtain 
information and material for habitat groups of 
typidhl Tibetan animals, suoh as tho wild yak, wild 
horse, Ammon sheep, snow leopard, Tibetan gazelle 


and bear; and as an aid to tins end motion pictures 
will bo taken of the wild game, which is said to be 
abundant on the high steppes of Kuku-nor and 
Tsaidam Mr Dolan’s party is working in co-opora- 
tion with the Metropolitan Museum of tho Academia 
Sinica in Nanking It is gratifying to find that 
expeditions in out of tho way parts of tho world 
are concentrating more upon observation of animal 
distribution and habits than iijHin the unrestrained 
collecting which was often divorced from any sort 
of ecological observation 

Age of a Stone Curlew 

A short note (Proc Roy Zool Soc N S Wales, 
1933-34) records the presence in a suburb of 
Sydney of a fine specimen of stone curlew, which 
has attained a great age for such a bird Ho was 
brought to Sydney in his third year, and by the 
end of 1934 he will have passed his twenty-ninth 
birthday , during all the time he has been allowed 
absolute freedom in the garden More information 
regarding this interesting bird would have been 
wolcome On what has it been fed durmg these 
yoors, for the food of waders is not always easy to 
obtain T Also, has it over shown any movements 
suggestive of a dosiro to migrate at tho proper 


International Inquiry into Television 

Thtc Rome correspondent of The Times states that 
tho oxecutive committee of the Institute of Educa¬ 
tional Cinematography has decided to set up an 
international committee to study tho probloms 
raised by television The committee, which will be 
composed of representatives of national organisations 
in Europe and America interested 111 television, will 
inquire into the condition of television in the various 
countries and the questions raised by its practical 
utilisation; the relations between television and 
cinematography; and the use of television for 
cultural and educational purposes 

Scientific Research in Japan 
Thk report of the National Research Counoil of 
Japan for the year ending March 1933 shows that, 
during the year, meetings of the following divi¬ 
sions of the Council were held . administration, 
astronomy, geophysics, chemistry, physios, geology 
and geography, agriculture, medical scienoes, engineer¬ 
ing and mathematics. Each division has sectional 
committees whioh doal with branohes of the work, 
as for example, dyestuffs, industrial research and 
radio research ; and delegates attended the meetings 
of the International Unions of Astronomy at Cam¬ 
bridge, Mass , and of Mathematics at Zunoh. The 
urgent necessity of encouraging and supporting 
scientific and industrial research has led to the 
formation of a “Foundation for the Promotion of 
Scientific and Industrial Researoh of Japan” which 
was incorporated in Decembor 1932 with an annual 
Government grant of 700,000 yen for current ex¬ 
penses. 
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Lectures for Students in Secondary Schools 

With the view of stimulating interest in science 
and its contacts with everyday life among pupils in 
secondary schools, the British Science Guild has 
inaugurated a now senoH of lectures by eminent mon 
of science to pupils from such girls’ schools in Ijondon 
'file first of tho series will be by Mr C C Paterson, 
director of the Research Laboratories of tho Genoral 
Electno Company, who will lecture on “Tho Electron 
Liberated • its Industrial Consequences” The 
lecture will be given to pupils from schools north of 
tho Thames on Monday, March 25, at 50 pm in 
the Lecture Theatro of tho Institution of Electru al 
Engineers, Victoria Embankment, London, W C 2, 
and will ho ropeatod to the group of schools south 
of the river on Wednesday, March 27, at the same 
hour 

Memorial to Sir Edgeworth David 

In older to ensure a memorial worthy of Sir 
Edgeworth David, tho geologist and explorer, who 
died on August 28, 1934, a mooting has beon held 
in Sydney wluoh included representatives from the 
business, professional, scientific and academic life of 
the city, and tho following resolution was adopted 
“In viow of tho great work done by Sir Edgowortli 
David for the science of geology and m view of tho 
outstanding importance of his teaching, research, and 
contributions to geological knowledge as the first 
Professor of Geology in the University of Sydney, 
the Committee resolves (1) that a fund to he known 
as tho David Memorial Fund be raised, that it bo 
handed over to the University of Sydney, and that 
the income from it be applied in such manner as tho 
Senate thinks will best aid in the advancement of 
tho science of geology ; and (2) that the Senate bo 
requested to associate the name of Sir Edgoworth 
David permanently with tho Chair of Geology ” 
Further information oan bo obtained from tho 
Honorary Treasurers, David Memorial Fund, Science 
House, Gloucester Street, Sydney. 

Announcements 

His Majesty the Kino has been graciously 
pleased to accord his patronago to the Institute of 
Chemistry of Great Britain and Ireland The Institute, 
whioh was founded in October 1877, celebrates this 
year its charter jubilee, having been incorporated by 
royal oharter granted by H M Queen Viotoria in 
June 1885. 

The University of Toronto has awarded tho Charles 
Miokle fellowship for 1936 jointly to Dr. Edward 
Mellanby and Mr*. May Mellanby. The fellowship 
is endowed under a bequest by the late Dr W J. 
Miokle, and is awarded annually “to that member of 
the medical profession who is considered by the 
Council of the Faculty of Modioine of the University 
of Toronto to have done most during the preceding 
ten years to advance sound knowledge of a practical 
kind in medical art or science” 

M*. H. J. Pooley, general secretary of the Society 
of Chemical Industry, who was the first student to 


go through a oourso of chemical engineering at a 
British university - Liverpool 1894-98 —has boon 
awarded the Osborne Reynolds medal for moritonous 
contribution to the progress of tho Institution of 
Chemical Engineers The modal, which was first 
awarded m 1928, is in honour of Prof Osborne 
Reynolds (1842-1912), whose researches on heat 
transmission and the How of liquids are extremely 
important to the chemical engineer 

It is announced that the dates for the May and 
Juno soirees of tho Royal Society have been altered 
to Friday, May 3 and Friday, June 14 

The Gorman Rontgon Society has recently hod a 
momonal tablet erected to Rontgon at Pontrcsma 
in the Engaduie, where for more than forty years 
ho spent his annual holiday 

An exhibition of liygione will bo held in Strasbourg 
on April 6-22 to demonstrate s< lentihc, administra¬ 
tive, industrial nnd commercial progress in the fiokl 
of hygiene and sanitary technique, particularly as 
regards corporal hygiene, school htgiene, housing, 
clothing, diet and sport Fin liter information can 
be obtained from Servicos Administrates, H6tel de 
Villo, rue Brufoe 9, Stiasbourg 

Tiie Association of Special Libraries and Informa¬ 
tion Bureaux (ASLIB) is to hold its twelfth annual 
conference at St John’s College, Cambridge, during 
the week end beginning Friday, Sejitembcr 20 
Particulars may be obtained from the Secretary ot 
the Association, 16 Russell Square, London, WCl 
Sir Richard Gregory has agrood to accept re-nomma 
tion as president of tho Association for 1935-36 

On tho initiative of the Italian Society of Criminal 
Anthropology and Psychology, a mooting was 
recently held m Paris, attondod by tho Minister of 
Justice, numerous leaders of the French medical 
and legal professions, mombers of tho French society 
of criminal prophylaxis and various foreign representa¬ 
tives, to diw uss a proposal to found an international 
soeioty of criminal anthropology and psychology 
After acceptance of the proposal, it was agreed to 
hold tho first congress of the society in Rome next 
October 

Applications are invited for tho following appoint¬ 
ments, on or before tho datos mentioned.—An 
assistant secretary to tho British Association—-The 
Seoretary, British Association, Burlington House, 
W.l (March 11) A principal of the Barrow-in- 
Furness Technical College—The Director of Educa¬ 
tion, Town Hall, Barrow-in-Furness (March 12) A 
probationer naturalist (male) on tho scientific staff 
of tho Fishery Board for Scotland—Tho Secretary 
101 George Street, Edinburgh, 2 (March 18) A 
reader in sociology at Bedford College—The Aoademu 
Registrar, University of London, S W 7 (April 1) 
A William Prescott professor of the care of animals 
in the University of Liverpool—Tho Registrar (April 
23) 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents. 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature No notice is taken of anonymous communications 
Notes on points in some of this week’s letters appear on p 346. 
Correspondents are invited to attach similar summaries to their communications. 


Laws of Shell-Growth in English Native Oysters 

(Ostrea eduhs ) 

On investigating rocontly an economic) problem 
on growth in the native oyster, Ostrea edulis, 
close relations were found between volume and 
weight of the entire animal, and both mean 
diameter and mean axis of the shell (mean axis 
being the mean of the described 1 dimensions of 
length, breadth—or height zoologically, and width 
—or thickness) As oysters are measured in 
wooden tubs (4 ‘wash’ «= one ‘tub’) on tho oyster- 
beds and mean diameter is the simplest criterion of 
size, volume and mean diameter are the most in¬ 
teresting relations economically Volumes and mean 
diameters for Essex native oysters from Roach 
River are given in Fig 1, R 1 , and show a close 
approximation to the relation y = 0-0404 ** 1,1 
where y is volume in c.c. and x «* mean diameter 
in cm Tho plottings ore of samples ot 10—40 
oysters estunatod at 2, 2 or 3, 3, 4, 4 or 6, 
and 5 years of age, with additional samples of 
small oysters, for which I am greatly indebted to 
Mr. Austin Gardner and M Rigoine do Fougerolles 
Samples of tiny oysters grown in 1934 in the sea 
were obtained living on a limed tile from Franco and 
are plotted, since English spat attached to shell are 
difficult to detach whole, and any difference between 
English and French spat is estimated to bo non¬ 
significant on tho scale shown 

It is clear that a definite law of growth exists 
irrespective of rate and notwithstanding the range 
of individual variation which will be discussod later 
It ean be shown that, for any given increment in 
average moan diameter, tho average increase in 
volumo is successively approximately 11 66 times, 
4-19, 2-76, 2-20, 1-90, 1-72, 1-60, 1 62, 1-46, 1-40 
and so on • thus from J in to 1 in the increase m 
volumo is 11 66 times or 1,066 per cent; from 1 in 
to 4 in 4-19 times or 319 per oent; from 1} in 
to 2 in. 2-76 times or 176 per cent; 2 in. to 2} in. 
2'20 tunes or 120 per cent; 2J in. to 3 in. 1 90 times 
or 90 per cent. Similarly, the increase m mean 
diameter from 1 cm to 2 om. is 11'66 times and from 
2 om. to 3 cm 4-19 times and so on; and from 0-6 
om to 1 cm. 11 '66 times and from 1-0 cm. to 1 -6 om 
4 18 times and so on ' 

It is known that the rate of growth of the shell 
varies locally with habitat and from season to season * 
with environmental conditions, and that therefore 
there is no special size for a given age. Nevertheless, 
ago can be estimated empirically from local know¬ 
ledge to within one year in a fair proportion of shells. 
The estimations plotted in Fig, 1, R*, are subject 
to these limitations ; for example, groups 2-3 and 
4-6 were put in intermediate classes; most of the 
shells showed uniformly good growth. 

Experiments in tho sea on the growth of Essex 
native oysters In the first and seoond year have been 
made over a long period*, and one sample has been 
reared into the fourth year. This sample was taken 


out of the sea m tho summer of 1927 when the fourth 
year’s growth had begun . two of the largest of these 
aro plotted m Fig 1 [WM'). A few oysters reared 



m the Port Enn tanks* and examined in the third 
summer of growth (1934) during the growth period 
are also plotted in Fig. 1 (PJ5. 1 ). In these two oasee 
new thin shell shoots have rapidly increased the mean 
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diameter without an immediate commensurate in¬ 
crease in volume 4 The samples and experiments 
illustrate the wide range of variation in annual rate 
of growth, and mdieate that well thought out and 
long standing experiments in the sea are needed in 
different localities to obtain satisfactory data cor¬ 
related with the environmental conditions It is 
hoped to begin such experiments in the near future 

The relation of mean axis lies somewhat closer 
than moan diameter to volumo and offers a better 
oritonon of comparison between different stoiks of 
oysters The difference between certain types of 
Essex natives and Fal Estuary bank oysters already 
noticed 4 is given definite expression in the deducod 
graphs (see Fig. I, R * and FBB) for the relation 
of volumo to mean axis, details of which will be 
published later 

The resemblance of the shape of 0 eduhs to a 
segment of a sphore is real, since tho ‘heights’ (h) 
of segments of spheros having the same volumo and 
mean diameter as the major oyster samples noted 
above gn e the straight line graph in Fig. 1, within 
experimental error, when plotted against moan 
diameter. (Prof L Rosenhead kindly gave me a 
formula for finding unknown heights from given 
diameter and volumo ) The fundamental shape of 
this oyster is therefore a function of that of a seg¬ 
ment of a sphere ; for a dofinite relation also exists 
betweon segment heights and observed oyster widtlis, 
as will be shown when tho subject can be treated more 
fully at a later date. 

J. H. Orton 

University, Liverpool. 

Doc 20. 


' Orton, J H . Report 
p 12 , Falmouth, 1926 
■ ilnd , Fig 9, jp 22 and p 23 

* Orton, J H.Parke.M W anil Snuui, vv u , ,-i atuke, iai, zo , 
4 Orton, J H , J liar Biol. Auoc , 15, 397 and 418 , 1928 
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Detection of Nuclear Disintegration in a 
Photographic Emulsion 

It has been shown recently by Chadwick and 
Goldhaber 1 , and by Fermi and his collaborators*, that 
some light nuclei, particularly lithium and boron, 
are disintegrated by slow neutrons In tho oaso of 
boron, the mass-energy relations seemed best satisfied 
by assuming a disintegration into tlireo particles* 
The simplest reaction, namely . 

B«* + n«~Li' + He 4 .(1)* 

should, according to the aooepted masses of tho 
particles, release some two million e volts more 
energy than is observed. Unless the existence of 
new isotopes. He* or Li', of improbably low masses, 
be assumed, no other disintegration into two particles 
would fit the mass-energy relations. 

To decide the type of reaction directly wo have 
made use of the fallowing method. A photographio 
plate was soaked in a solution of borax and then 
dried, thus introducing boron mto the gelatine. Tho 
plate was then exposed for 16 hours to a radon- 
beryllium neutron source of strength 80 milliounee, 
enoloaed m a thick lead cylinder to reduce the effect 
of the gamma-rays. Both source and plato were 
surrounded by paraffin. 

One of us (H. J. T.) has worked for some tune on 
the detection of fast particles by the tracks pro¬ 
duced in photographio emulsions. By the courtesy 
of the research staff o*f Messrs. Ilford, Ltd., new 
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types of plate have been prepared specially suitablo 
for this work, and we have used these special plates 
in the present experunents 

Tho plate impregnated with borax shows, under a 
high magnification, numerous short straight tracks, 
of whioli the equivalent length in air is 1-1 ±0 l cm. 
Thoro are somo 50,000 such tracks per sq cm of 
the plato A photomicrograph of one of the tracks is 
reproduced (Fig 1 x 1250) Control experiments with 
untreated plates show that the tracks cannot reason¬ 
ably bo aseiibod to any other chuho than tho dis 
integration of boron by slow neutrons 



^ Tracks of this kind cannot lie due to a three - 
particle disintegration, and we must therefore con- 
oludo that tho disintegration takes place according 
to reaction (1), which icquires that tho mass of tho 
B** atom should be lO'OU ± 0 001, tho other masses 
being known to within fairly narrow limits 

Note added m proof • In a similar way, by using a 
salt of lithium, we havo obtained traoks which ooric- 
spond to the reaction 

Li* + »* - He 4 + H*.(2)* 

The length of these traoks represents the sum of the 
ranges of tho two resultant particles, and is found to 
be 6 9 ± 0 2 cm a,r. H J Taylor 

Cavendish laboratory, M GOr,JHABEK 

Cambridge Feb 11. 


> Nature, 135, 55. Jan 
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term!, Fontecarvo, Rsaottl »nd Segn* 
1, No 2, Jan 31, 1915. 


Directed Diffusion or Canalisation of Slow 
Neutrons 

It has been shown by Fermi and his collaborators* 
that the efficiency of radioactivation of certain 
elements by noutron bombardment is greatly m 
creased by surrounding them with water, paraffin or 
similar hydrogen-containing substances This effect 
is attributed to multiple collisions between noutrons 
and protons, similar to those due to tho thermal agi¬ 
tation of gas molecules, producing reduction in spiced 
of the neutrons, which facilitates oapture by other 
nuolei 

It was pxunted out to us by Dr Leo Szilard, who 
was then working in this laboratory, that this re¬ 
tardation by diffusion should afford a possible method 
of controlling tho direction of propagation of slow 
neutrons. The mean free path of slow neutrons 
between successive collisions with protons is con¬ 
siderably less than their range in air. Consequently, 
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it was anticipated that a stream of slow neutrons 
would diffuse more readily along an air column 
contained in a tube having walls composed of a sub¬ 
stance of high hydrogen content, than tluough the 
walls thomselves 

We have verified Dr Szilard's prediction in the 
following manner Neutron sources consisting either 
of about 100 millicuries of radon with beryllium, or 
of 150 milligrams of radium in tubes surrounded by 
beryllium, wore embedded in paraffin blocks 10 cm 
m diameter and 10 cm high, and placed inside a 
large cavity m the base of a hollow cylindor of paraffin 
wax. The walls of the cylinder wore 7 -10 cm thick, 
and its length could be alterod by the addition of 
a number of similar sections of 12 cm internal 
diameter The intensity of the neutron beam at 
various distances from the source was measured by 
the radioaotivity induced in thin pieces of silver or 
rhodium or m lodino , the activity of tho detectors 
being measured by a Goigor-Muller counter 

In this way, appreciable radioiwtivation was 
obtained at distances exceeding one motre from tho 
source A right angle bend in the tube reduced the 
intensity of the neutron beam by about 30 per cont 
To obtain the maximum canalising effect, it was 
found necessary to avoid all gaps m tho walls anil 
to closo both ends of tho canal with wax A tube 
of pure graphite gave a smaller but definite canalising 
effect, but none was observixl with a tube of adulter¬ 
ated ebonite 

Fuller details of those experiments will appear m 
a forthcoming issue of the Brtttsk Journal of Radiology, 
and other observations will be published inde¬ 
pendently by Dr Szilard 

F L Hopwood 
T A Chai.mers. 

St Bartholomew’s Hospital Medical College, 
London Fob 19 


inass n» by the energy of the spin only (neglecting 
the eloctrostatio energy). The following statement 
will then bo correct as to order of magnitude 

It* 

2 /• ~ 

Wo can assume that p is Bohr’s magneton 
eh e e * ho er t 

** = 4nrnc’ = 2 mo 1 2ire* — 2a ’ 

where 

he 1 

a 2jre* = 137 2’ 

tho fino-structure constant, and r, — e'/mc', the 
quantity usually called the radius of tho electron , 
it is connected with tho electronic radius rjj of the 
new hold thoory by the equation 

ra = 1 236r 0 

From our first equation we find now 

r ' ~ 2o^' = 2“472 x !*/» = Ur<J 


Since r' is considerably larger than r^, the electro¬ 
static energy in the now model will be a small fraction 
of me*, anil we aro justified m neglecting it for our 
rough estimate 

Agam, tho hold ‘in the interior’ of tho magneton 
may safely be equated to the absolute field 6, which 
fact, as to the order of magnitude, will lie expressed by 


h 


2 me* 


4a 


U ' e* 


This is to be compared with the value, say b^, 
formerly calculated from tho electrostatic energy 


1 1m Rittrea Srimliflca, V, », 7-8, 1931 1, 8, 380, lfU4 VI, 

1, 2 , 1933 


The Absolute Field Constant in the New Field 
Theory 

In the modification of Maxwell’s theory proposed 
by one of us 1 , the notion of an ‘absolute field’, oalled 
b, played an essential part In the electrostatic case, 
the universal constant b is simply the upper limit 
of the field strength, whilst m the general case of 
an arbitrary field, b sets a limit to the possible 

values of when E and H are calculated 

in that Lorontz frame m which the Poynting vector 
vanishes m the given world -point (In the exceptional 
case when there is no such Lorentz frame, that is, 

if E is perpendicular to H and E* = H l , there is 
no limit ) Bom and Infold* have calculated 6 from 
the experimental values of the charge e and mass m 
of the electron by equating to me* the total energy 
of that oentrally symmetnoal electrostatic solution 
which has the total charge e By this procedure b 
works out to be 9-18 x 10“ e.s.u 

We now believe that this determination may be 
wrong, notably too high, beoauao the spm had boen 
neglected. Since the solution for the spinning 
electron cannot yet be calculated, we must content 
ourselves with giving a rough estimate Let p be 
the magnetic moment of the spin and r' the new 
radius of the electron (to be calculated here) and 
let us try tentatively to account for the observed 


■ 4(1-238)* « 22Tg. 


If the estimates are not too rough, the now point 
of view increases the radius of tho eloctron by a 
factor of about 10, and decreases the limiting field 
to about the twentieth port 

Max Born 


Cambridge 


Erwin Schr6dinoer. 


Oxford. Jan. 28 


1 M Bom, Natch*, US, 282, 1933 
’ M. Born ud h Inn-Id, Proe Rov Son , A, 1M, 429 , 1934 


The Hypothesis of Continental Drift 
The late Dr. A. Wegener olaimed the advantage 
for his hypothesis of ‘continental drift’ that it could 
be tested by making repeated astronomical observa¬ 
tions of the positions of land stations; for drifts 
at the rates of only a few feet a year would suffice 
to carry the land masses far within the span of geo¬ 
logical time. Few geologists would in respect to this 
problem deny the applicability of the dictum that 
‘the present is the key to the past’; the question is 
whether precision determinations of 'position’ will 
give measurable results withm a reasonable time. 

In 1932 Hprr Hans Jfdstrup determined the 
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longitude of Sabine I , East Greenland, and rom 
paring his value with that of B6rgen and Copeland's 
(1870) he finds a westerly drift of 615 metros. Owing 
to uncertainties inherent m the methods used in 
1870, this figure is unreliable, but Hen Jelstrup 
concludes that at least 260 metres of the apparent 
drift is a roal one, and ho expresses tho hope that it 
will bo possible to repeat his observations in, say, 
1942 to establish the fact of drift beyond all possible 
doubt* 

Herr Jelstnip’s results would seem to wanivut 
tho initiation of an investigation of the muttei as a 
world problem by fixing now the positions of a 
network of stations, so that by future obsei vat ions 
the reality of ‘continental drift' may bo settled one 
way or the other in tho lifetunes of at. least (he youngei 
of us The stations must bo chosen with duo regard 
to geological situation To examine ‘continental drift ’ 
we shall want them on tho great ‘shields’- especially 
<in extensive ‘crystalline massifs', tho so-called ‘stable 
blocks’ That large horizontal displacements have 
taken place in the ‘mobile belts’ of the crust is known 
and it would bo valuable to have stations on such 
belts which show activity at tho present day, foi 
example, tho Eost-Indian island arcs, so that the 
movements of tho ‘stable blocks’ may be related to 
the crumplings of tho ‘mobile belts’ Such results 
cannot fail to throw light on the mechanism of 
mountain building, and there is good reason to 
believe that it will now bo possible to raise the studv 
of crustal movements to a science by obtaining 
quantitative data 

Tho time has come for some international body to 
take up the matter (1) to inquire what, stations, 
such as the great observatories, have been determined 
with sufficient accuracy to be of use, (2) to considei 
what further stations shall be established, ami (3) to 
organise periodic rodotemnnations every five or ten 
years in the future 

L Hawkks 

Bedford College, 

Regent’s Park, N W 1 
Feb 1 

' Jfatu ms , No 10, p 300 , 1934 


Action of Thyroid Extract on the Respiration 
of Tissues of Invertebrates 
The respiration of fresh tissues (whole and 
macerated), and of dried and powdered tissues ot 
various invertebrates with and without tho addition 
of thyroid extract, was measured in the Barcroft 
Warburg apparatus (in Ringer solution, sea-water, 
normal saline or water, according to the tissue) 

It was found that in the case of eggs of insects- - 
raono-voltinio Bombyx mort during aestivation and 
■noubation (1st and 3rd stages of egg developmont)- 
thyroid extract cafised an increase of oxygon con 
sumption up to 23 per cent; on hibernating eggs 
the effect of thyroid extract was evon more tnaikcd, 
and oxygen consumption was increased up to 3,700 
per cent The experiments were carried out at 
temperatures of I7°-37° C With whole and various 
portions of the silk-glands of Bombyx mon, oxygen 
consumption was increased up to 15 per cent. 

Echtnoderma An inorease up to 300 per cent was 
noted with unfertilised eggs and with ovaries of 
Spherocmus granulans. 

Crustacea. With fertilised eggs in all stages of 


development of Varcmus tmenas, Kujiagurus pn 
ileauxn, Portunus corrugatus and Portunus holstatus 
an increase up to 300 jier cent was noted 

Mollusca With fertilis'd eggs of Aplysva limanna, 
iui increase up to 220 per cent was noted 

Tunicata With the ovary of Ctona i/Uesti/udis an 
mcreaso of oxygen consumption up to 360 per cont 
was noted 

In evciy case the at turn of the th\ roul extract was 
identical on the iimnjiirrvl and fttshly macerated 

The action of tho tliyloid extract was even more 
marked on suspensions of tissues which had been 
tilled anti powdeied, for example, increase of oxygen 


consumption was noted up to 
5,000 per c<»t with jiowtleied eggs of Uoinbyjr /non , 
3,000 ,, ., ,, , silk glands of Bo/nbyx 

9,300 ,, ,. ,, .. ov ary of Echinodermn, 

4,000 ,, ,, ., ,, ‘‘ggs of Crustacea, 

2,700 ,, ,, „ ,, eggs of Mollusca , 

30,000 ,, ,, ., ,, ovary of Tumcata 

Tile influentc of thyroid extract on oxygen con 
sumption is almost mstantancous and lasts up to 


20 minutes In the case of suspensions of jiowdercd 
tissues which havo boon standing for months (eggs 
anti silk glands of Bomh/ft man) and show almost 
zero oxygen consumption, tho addition of thyroid 
extract causes an almost immediate restoration of 
oxygon consumption 

Solutions of jiotussiuin cyanide did not diminish 
the action of thyroid extratt on suspensions of dried 
anti powdered eggs of Bombyx mon , tho cyanide 
alone, in the absence of thyroid extract, was found 
to increase tho oxygen consumption of this suspension 

All tho experiments are made with tho thyroid ex- 
tra< t‘Elyteran’(Bayer) Synthetic thy'roxm was found 
to have no effect at nil on oxygen consumption 
Full details will be published elsewhere 

Rivka Ashbel 

Department of Parasitologv, 

Hebrew University, 

Jerusalem, 

and 

.Stazione Zoologs a, 

Naples 

Anesthesia Produced Electrically 

In his letter entitled ‘‘Testing for Unconsciousness 
after an Electric Shock”, in Natuhe of January 19, 
Gapt C W Hume expri'ssos the opinion that tho 
electric stunning of animals is based on dogmatic 
assertions Ho need not fear that research m this 
matter will not bo welcomed by all concerned, or 
that any inquiry, based on actual investigation, will 
lie stilled It is, however, only a matter of time 
before such research confirms the opinions expressed 
by eminent physiologists in favour of electric 
anaesthesia for animals 

The po'nts raised by Capt Hume do not help to 
clarify' matters; ui fact, argument from such 
premises is liable to confuse tho issue They may 
bo commented on as follows . 

(1) Tho subject referred to is a human being 
Animals are very much more susceptible to electric 
shock than humans as shown by tho extraordinary 
cases of animal electrocution on record There, ih 
no evidence of the existence of a ‘nightmare state’ in 
tho cose of animals 
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(2) The interrupted o c used by Rogenaburgor 
and Hertz is weak compared with the sinusoidal 
a c used in oloctrie stunning if maximum values 
bo considered A 10 per cent interrupted d c giving 
a meter leading of 31 milliamp is really a current 
of 310 milliamp 0 5 amp It M 8 a c represents 
a maximum curront of 710 milliamp It is beyond 
doubt that the stunning offoct depends on the 
strength of the current and not the length of time 
for which it is applied The a r is therefore twice 
as effective as the intermittent i> ( used by Hegens 
burger and four times that used by Hertz 

(3) The curront strength applied m electric stunning 
is considerably above that required to produce 
immobility during application only It lias been 
notod that, with animals, a low current just sufficient 
to paralyse produces ngidity A higher current 
invariably produces relaxation, and it is only when 
this state is reached that pain uncnnsciouHiioss is 
assured 

(4) and (5) It must be definitely stated that ex¬ 
periments on human beings do not prove anything 
with regard to the effect of electric current on animals 
such as sheep and pigH, and cannot logically' bo cited 
in this connexion Further, the fact that Hertz’s 
experiments wore earned out on incurable invalids 
means that the results aio not necessarily valid for 
healthy subjects In my experience, the animals that 
are difficult to stun electrically aio those that are 
unhealthy In particular, a pig which would not 
stun propel ly was found to be tuborculous 

(8) The ‘nightmare state'’, whether it bo produced 
or not m animals os in human beings, implies in¬ 
sensibility to pain In electrical accidents, severe 
burning has been felt only os a ‘stinging sensation’ 

(7) If muscular contraction persists m an animal 
for more than a second, either tho current is too low, 
the electrodes improperly appliod or tho animal 
unhealthy In actual practice, almost all animals 
under proper conditions of electric stunning relax 
instantly and remaui relaxed until normal post 
mortem reflex action commences 

F. de la C Chard 

Electrical Enguieermg Department, 

University of Bristol 


Moulting and Replacement of Feathers 

My attention has been directed to a letter in 
Nature of January 26 from Miss Anne Hosker In 
this letter. Miss Hosker states that I am wrong os 
regards the statement made m my paper 1 , namely, 
that “As compared with other bud-groups the con¬ 
dition (of moulting in the penguin), as far os I am 
aware, is absolutely unique” . 

In the specimen on which tho statement was 
founded (which can still be seen in the British 
Museum, Natural History), almost fully grown new 
feathers can be exposed, on dissection, occupying 
tho highly sjiecialised feather follicles embedded in 
the subcutaneous tissuo (cf, loc. cit text-figures 0 
and 7) They can bo cut out of those follicles, dried 
and demonstrated to be nearly as large as the old 
feathers about to be shed, and of course more perfect, 
while, as I stated, the tip of tho new feather, if still 
in continuity with the old, is thrust through the 
lower umbiliouB and pushes the old feather before it, 
so that the latter may be as much as nearly a quarter 
of an inch distant from the outer snrface of the skm 
In other words, the now feather is already fully 


formed and ready to como through before tho old 
foathor is shod 

If this can bo proved not to bo a unique phen 
omiinon in the avian world, l think most ornitho¬ 
logists will bo greatly surprised , but after reading 
Miss Hosker’s lottor I would beg loavo to make the 
suggestion that perhaps site and I havo boon writing 
about two different things Miss Hosker seems to 
havo boon dealing with tho well-known mode of 
development of the series of proponual and ponnal 
feathers as they lirst emerge from tho chick On 
the other hand, I was dealing in my paper with tho 
wonderful adaptation to bo observed in tho pougum 
when moulting, an adaptation tho object of which 
is obviously' to loso as little time as possiblo, since 
until tho penguin has complotod its moult it cannot 
enter tho water and so has to starve 

Pkrcv K Lowe 

46 C’adogan Place, 

8 W 1 

1 Droc tool Soe , p 4»9 J83J 


Molecular Spectrum of Cadmium Vapour 

Prof Robertson’s observation 1 of a maximum 
at 2212 A in tho spectrum of an are botwoon cadmium 
electrodes which is much more intense than tho 
cadmium band at 2126 is very’ interesting This 
observation is surprising in view of tho fact that no 
maximum at 2212 was observed by Oram* in (looms 
oonoa or Tesla discharge, while tho 2126 band was 
easily observed both in fluorescence and discharge 
The oondonsod copper spark giving more intensity 
near 2212 than 2126 when used as source for lluoros- 
eenco oxcitod 2125 with no omission maximum at 
2212 These two bands havo nearly tho same intensity 
m absorption Tho failure of an emission maximum 
at 2212 to uppear along with the 2125 band of cad¬ 
mium in fluorescence and discharge in pure cadmium 
vapour shows that the 2212 maximum is likely 
to bo duo to an impurity The opportunity for 
observing spectra duo to impurities (such as CdO, 
OdH, etc ) is always much greater in the are in air 
than m a quartz tube containing only pure cadmium 

The earlier reproductions of tho spoctra of eleo- 
trodelo8s discharges through cadmium vapour given 
by Robertson show a maximum at 2212 at low pres¬ 
sure but no 2212 maximum at high pressure This 
favours the view that tho 2212 maximum comes 
from an impurity tho relative importance of whioh 
in the vapour is loss at high cadmium pressures. 
Cram failed to observe an omission maximum at 
2212 in cadmium vapour at any pressure 

If wo consider tho corresponding bands of zinc 
and mercury, the following similarities are obsorvable. 
Let B represent the bands Zn 2000, Cd 2212, Hg 1808 
and C the bands Zn 2000, Cd 2125, Hg 1692. In 
absorption, the intensity of B is greater than or equal 
to that of C. In emission from a Tesla discharge 
through the vapour at pressures of 10-40 mm , C is 
much more intense than B. In most oases B was 
not observed at all In contrast, Robertson observed 
in the cadmium arc spectrum an emission maximum 
corresponding to B much more intense than G. This 
would indicate either that conditions in the cadmium 
aro wore especially favourable to emission of B or 
that the 2212 emission maximum was due to an 
impurity 

Since learning of Robertson’s results, we have 
photographed the spectra of arcs with electrodes of 
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carbon, and line or cadmium, with the carbon 
positive. The spectra are shown in Fig 1 The 
cadmium arc shows the emission maximum at 2212 
but the zinc arc does not show a corresponding 
maximum at 2060 This failure of 2060 is probably 
not due to insufficient vapour pressure of zinc in the 
arc since the reversals of the zinc and cadmium 
resonance lines are approximately equal m width, 
and the intensity of B and C relative to tho resonance 


deamination in the diseased tissues Further work 
on those and other aspects is in progress and will 
he published shortly in tho Journal oj the Ituluin 
Institute of Science 


A V Varaoaraja Iyengar 
Department of Biochemistry, 

Indian Institute of Science, 

Bangalore 
Doe 22, 1934 


J Anur Chem Soe, 1 8,2672, 1918 
J Agrv Res, 15. 185 , 1918 
J Amcr Chem Soc , 45, 1001 , 1920 


FlO 1 

linos in absorption is about the same for zinc and 
cadmium This observation shows that conditions in 
the arc are not favourable for emission of band B of 
zinc although they still may be for B of cadmium 
This, however, agaui indicates that the source of the 
emission maximum'at 2212 in tho cadmium arc is 
an impurity. 

J G WlNANS 

University of Wisconsin 8 W Oram 

Dec 22, 1934 

’ J K Robertson, Phil Mag 14 , 795 , 1931! Her also VifrHB, 
115 108, Fnb 23, 1915 

* 8 W Cram, I'hgi Rtv , 48, 205 , 1931 


Deamination in Virus-infected Plants 
Boncquet* noticed increased production of 
ammonia m curly top of beets and in tobacco mosaic 
and traced it to the presence of denitrifying organisms 
occurring in association with the diseased plants 
Jodidi and co-workers observed similar mcieaso in 
spinach blight’, spinach mosaic* and cabbage mosaic 4 
an<l attributed it to denitrification since there was 
diminution in total nitrogen Tho latter authors 
indicated the possible formation of hydroxy acids, 
but did not study the related acid metabolism 
In the course of an inquiry on tho mechanism of 
increased formation of ammonia in spiked Handal, 
I noted distinct incroaso in hydroxy acids, especially 
malio, in the earlier stages. In the more advaniod 
condition, succinic acid was found to be present m 
the diseased tissues while it was entirely absent from 
the healthy ones These observations having sug¬ 
gested the presence of an active deaminase in in¬ 
fected plants, a senes of quantitative studies were 
earned out, adopting the method of Kiseh* 

Tho following were some of the results obtained 


Interconvertibility of Glucose and Fructose in 
Plant Tissue 


In a recent pai»er from this laboratory 1 it was 
shown that sucrose is formed both from glucose and 
from fructose when starch-depleted leaves of rid 
clover or wheat plants are placed in 10 per cent 
solutions of these hexose sugars in the dark This 
result was explained by assuming that glucose and 
fructose are transformed into each other m planttissue 
Continued research has now confirmed tho above 
assumption The experiments w ere made with sev eral 
plant species, both grasses and legumes The plants 
were first kept m the dark for forty-eight hours to 
deprive them of starch, whereupon they were placed 
in 10 per cent sugar solutions so that the ends of the 
stems were immersed while the leaves did not come 
into direct contact with the liquid After a further 
twonty-four hours in the tlark the leaves were cut 
off from the stems iwid dried and analysod separately 
The drying was carrunl out %n vacuo at 100°. 

Tho results show that glucose and fructose are 
indeed easily converted into each other in plant 
tissue The transformation takes place already in 
tho stems, which is also the scat of sucrose synthesis 
These reactions are not affected by an addition of 
10 per cent toluene to the sugar solutions, and are 
only slightly retarded by a 0 0f» molar potassium 
cyanide solution There was evidence that in leaves 
part of the glucose disappears, possibly as a result 
of respiration Under the conditions of the experi¬ 
ment, the synthesis of starch was very slight or ml. 
Tho stalks of horse beans were found to contain much 
more invertase than the leaves 

Tho following experiment with horse beans w ill 
illustrate the quantitative proportions in question. 
20 plants wore used for each determination Alt 
values are computed on a ‘residual-dry weight’ basis. 

Dry Total In- 

matter voluble Glucose Fructoec Sucrose soluble 


T!S 


Deaminase activity of healthy and spiked sandal 


1 ft ! 

{ leaf powder 

Carbon dioxide (In ce 
A760) produced by 1 gm 
of leaf powder 

| ^ Healthy 

Spiked 

Healthy 

Spiked 

02 

0 5 

0 8 

0 6 


0 8 l 

1 2 

5 8 

S 2 

5 1 

16 8 


It is clear from the above that the increased 
Production of ammonia is due to greater oxidative 


F leaves 13 3 


17 2 


(N- normal plants, D- plants kept Id the dark for forty eight hours, 
0-plants kept In 10 per cent glucose solution for a further twontv- 
four hours, and /’-plants kept In 10 per cint fhirtoeu solution Tor 
twentv-four hours) 

M Nitrmi a (Nordlund) 
Laboratory of the Foundation for 
Chemical Research, 

Helsingfors, Finland 
Jan 4 

1 Vlrtanen, A I, and Nordlund, M , Biockm J , M. 1729 , 1934 
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Spectrum of Nova Herculis, 1934 
In many respects the moBt recent nova is following 
the usual course in its spectral changes The present 
spectrum is a medley of bright bands and of absorp¬ 
tion linos the bright hydrogen bands are accom¬ 
panied by a number of absorption components on 
the side of shorter wave-length, while corresponding 
to each component and with the same Doppler 
displacement are a number of absorption lines due 
to atoms of Fe + , Ti+, C r+, Ca+, otc 

The chief feature of interest in the spectrum now 
is the emergence of several bright forbidden lines of 
O 1 , first weakly visible in the spectrum of December 
27, 1034 They are increasing m brightness and now 
stand out from the rost of the spectrum, conspicuous 
both by their strength and by the absence of accom- 
panymg absorptions They are the exact analogues 


in tiie spectrum of O 1 of three well-known lines in 
the spectra of nebula; and novm, which are forbidden 
Lines of O m The first of the three lines of O 1 has 
been identified with the principal auroral line. The 
other two lines of O I have been observed in nebulae 
also 1 but have not previously been found in novae 
The two sots of lines are 


O 1 

5677 •p'D.-V'S. 

6300 *p*P,-*p 1 D 1 

6364 *p *P t — *p 'D t 


O in 

4363 ^“D.-sV >£, 
5007 s*p* — s*p* 
4969 a'p> •P l -«*p* J Z>, 


A Beer 

F J M. Stratton 

Solar Physics Observatory, 

Cambridge University 
Feb 21 


J ,81. 18, 1#85 


Points from Foregoing Letters 


A definite relation is found by Prof J H. Orton 
between the mean diameter, or the mean axis, of the 
English native oyster and the volume of the entire 
animal ; this relation is similar to that between the 
diameter, or thickness, and volume of a segment of 
a sphere Prof Orton supplies graphs showing these 
relations in oysters from several localities He 
indicates upon the graphs the age of the oystors, 
known in a few cases from tank experiments and 
estimated empirically in tho remaining instances 
from local knowledge Prof Orton believes that the 
probable increase of the stock on an oyster-bed in a 
given timo could bo predicted, given sufficient 
observ ations 

Photographic plates impregnated with borax 
register the action of neutrons (from a radon-beryllium 
soureo) upon the boron atoms in the borax Messrs 
H J Taylor and M Goldhabor have found some 
50,000 microscopic tracks produced per square centi¬ 
metre, and from the length of those tracks they 
confirm the previous deduction that boron atoms are 
transmuted to lithium plus helium Similar experi¬ 
ments show that lithium acted upon by neutrons 
gives helium plus hydrogen atoms of mass 3 These 
nuclear reactions release several million volts of 
energy 

Neutrons, the most efficient agents in atomic 
transmutations, can be directed or canalised along 
tubes having walls made of a substance of high 
hydrogen content. This prediction by Dr Szilard 
has been confirmed by Prof. F. Hopwood and 
Mr T. A. Chalmers, who used hollow cylinders of 
paraffin wax A graphite tube also gave a small 
canalisation effect, but none was observed with 
impure ebonite 

If the spin of the electrons be taken into con¬ 
sideration, the value of the ‘absolute field constant’ 
calculated by Bom and Infeld (9 18 x 10 1 * e.s d.) 
is considerably diminished Drs. Max Bom and E. 
Schrddinger estimate roughly that its value is 
decreased about twenty-fold, while the radius of the 
electron is increased ten-fold. 

From a comparison of determinations of longitude 
in 1870 and 1932, Sabine I., East Greenland, seems 
to have drifted westwards several hundred me tree. 


Dr L Hawkes advocates the establishment, in 
specially selected parts of tho world, of stations 
specially fitted to determine by astronomical observa¬ 
tions the occurrence of lateral drift He points out 
that the results would throw light on tho mechanism 
of mountain building ; it should also provo or dis¬ 
prove Wegener’s theory, which assumes that the 
continents are the broken pieces of a sheet of lighter 
and more acid rock ‘floating’ upon a denser and 
more basic rock, and that they are still moving 
laterally 

A large increase in respiration by organs of various 
invertebrato animals, under the action of thyroid 
extract, is reported by Dr Rivka Ashbel Compara¬ 
tive figures are given for the eggs of silkworms, crabs 
and molluscs, and the ovary of the sea-urohins and sea- 
squirts 

In Nature of February 23, Prof Robertson 
supported his earlier observations that cadmium 
vapour emits ultra-violet light of wave-lengths 
2212 A by pointing out that tho oadmium arc emits 
suoh light, and that the zinc arc emita tho correspond¬ 
ing light of wave-lengths 2060 A Prof. J. G Winans 
and Mr. S W Cram now write that tho zinc arc 
shows no corresponding maximum at 2060 A , and 
maintain that the 2212 band observed by Robertson 
is probably due to an impurity such as cadmium 
oxide or hydride 

Mr A V V. Iyengar has observed in ‘spiked’ 
sandal an increase not only in ammonia but also in 
hydroxy-acids (malic and succinic) He suggests 
that these are formed by an active deaminase (an 
enzyme capable of replacing the —NH, group of 
ammo-acids by the —OH group of water, leading 
to the formation of hydroxy-acids and ammonia). 
The same deaminase may be responsible for the 
increased production of ammonia in tobacco mosaic, 
spinach blight and mosaic, etc 

It has been found that ordinary cane-sugar 
(sucrose) is formed by starch-free plant leaves from 
either glucose or fructose alone, although its moleoulo 
is made up of both these simpler sugars. M. 
Nurmia now reports further experiments showing 
that plant tissues have the property of changing 
gluoose into 'fructose. 
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Early Man in China. Further researches and dis¬ 
coveries at Choukoutten, the site of disoovery of 
Peking man, are described in three recent com¬ 
munications to the Geological Society of. China. 
Messrs. Ralph W Chancy and Lyman H Daugherty 
deal with the occurrence of Cercis in association with 
the remains of Sinanthropus (Bull. 12, No. 3). 
Fragments of charred wood pointing to the use of 
fire by Peking man have beon identified as a new 
species of Cercts, a member of the family of 
Leguminosffi. In honour of the late Davidson Black 
it is named specifically Bladen , but it is sufficiently 
akin to G. chmensis, oommon in Chili Province, to 
suggest the probability that the climate in Poking 
man’s day was much as it is now P Teilhard de 
Chardin and Dr. W C Pci report on discoveries in 
1933-34 at Choukoutien (Bull 13, No 3) which, 
while not altering previous conclusions, add distinct¬ 
ness to precedent views on the stratigraphy and 
physiography of late Cenozoic times in north China 
It is how apparent that the Lower Pleistocene, un¬ 
known for so long, is one of the most important 
Cenozoic formations in north China New localities 
in the form of pockets have been opened up which 
make it possible to distinguish five, or even six, stages, 
instead of the three sedimentary units and the 
single fossiliforoua horizon ( Sinanthropus beds) pre¬ 
viously differentiated. A preliminary report on the 
late palaolithic cave is presented by Dr W C Pci 
(Bull, 13, No 4) in winch the archaological and 
palaeontological finds are described. Fivo oultural 
layers wero found Throe human skulls and a large 
senes of other human bones wero discovered and 
among the artefacts 28 perforated teeth (canines) of 
fox or badger, which by their juxtaposition suggest 
the use of teeth as a necklace. As possibly younger 
than the remains of southorn Ordos and older than 
Haitar, a tentative dating as equivalent to Mag- 
dalemari man in Europe is suggested. 

Beehive Graves in the Sudan and Sinai. Mr. G. W 
Murray describes and figures in Man of February six 
beehive tombs, closely resembling the nawamis of 
Sinai or the njjum of Arabia, which he discovered in 
1926 in the neighbourhood of the fishing village of 
Halaib on the Red Sea coast. Superstructures had 
,l«»n ereoted over tho original interment by corbelling 
until a beehive of three metres internal diameter at 
base and 1-7 m. high had been formed with an 
aperture in "the roof large enough to admit the 
passage of a man. Outside this a dry stone tumulus 
six metres in diameter had been piled up rather 
untidily. The Sinai nawamis differ from the Halaib 
graves by having a neatly built retaining wall around 
them. Two graves were examined and m each 
at about 20 cm depth very much decomposed bones 
coveted with ston4s were discovered. The only 
objects found with them were two copper rings 
They appeared to be pre-Islamio, but of no very 
great antiquity. They recall the more elaborate 

E * described by Schweuifurth from Gebel Maman. 

tic nawamis excavated by Curelly were found 
to contain shell ornaments and flint arrow-head* 
belonging to a primitive race, but not necessarily 
very -early in date. Corbelling m mud bnok ooours 
at a very early date in Egyptian tombs. Dr. Reisner, 
t?a private letter which is quoted, refers to Seoond 
Dynasty examples and says that he now assigns the 
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use of rude brick corbelling to the Iant king of 
Dynasty I Therefore tho practice of corbelling 
seems to have ongmatod m mud-brick m the Nile 
Valley about tho tune of the First Dynasty, to ha\e 
been copied in rubble masonry by tho inhabitants 
of the desert, and to have spread north-eastward into 
Sinai and Northern Arabia and south eastward into 
the Sudan and Eritrsea, where it is not yet quite 
extinguished by tho Moslem type of burial 

Influence of Light upon Goatsucker’s Song Gilbert 
White shared the general impression that the song of 
tho goatsucker begins “exactly at tho closo of day”, 
but S E Ashmore’s observations in Surrey and 
Glamorgan carried on during three summers, show 
that thore is a considerable amount of variation 
(British Birds, February, p. 259, 1935) In the course 
of the day, there are generally two spells of song, 
one commencing after sunset, tho other before sun 
rise Tho former began 18-101 minutes after sunsCt, 
the latter between 123 minutes and 27 minutes before 
sunrise, but the average tunes respectively are about 
35 minutes and 50 minutes It would soom that light 
intensity is one factor in determining tho song, for 
the presence of bright moonlight delayed tho com¬ 
mencement of the evening song, though it is not 
so easy to understand why it should have hastened 
the commencement of the morning song to tl e 
extent of more than half an hour before sunrise 
Another jiroblom lies in tho seasonal variation of the 
jioriods, which are longer in mid July than in Juno 
or August, although light conditions are not then 
at their highest The author hazards tho suggestion 
that there may be a “connexion with tho hour at 
which are found flying the moths and other creatures 
which form tho bird's food” 

Deep-Sea Fishes and a New Trawl Mr Eidc Purr 
(“Report on Exjjerimontal Use of a Triangular Trawl 
for Bathypelagio Gilleotmg with an Account of tho 
Fishes obtained and a Revision of the Family 
Cotomimidae” Bull. Bingham Oceanographic Coll , 
4, 1934 Contribution No 35, Woods Hole Oceano¬ 
graphic Institution) describes a trawl which was 
successfully used during tho first Caribbean cruise 
of the Atlantis sponsored jointly by tho Woods Hole 
Ooeanograjihic Institution and Yalo University 
The large triangular trawl, 60 ft long oach Bide of 
the opomng and with three otter boards, was pro¬ 
vided by the Bingham Oceanographic Foundation 
of Yale University Although difficulties in equip 
ment and arrangements wore great, one haul was 
extremely successful, showing that with certain 
alterations, easily made on land, this trawl should 
be a valuable addition in deop-sea collecting to 
supplement the results obtained by the smaller nets 
Many large fish are caught, but not so many small 
specimens, owing to the coarser mesh. The one 
successful haul yielded a total of 47 species of fish 
and 491 individuals, 373 of which belonged to the 
genus Cyclothonc The author, having examined a 
large number of samples from the east central 
Atlantic, oonoludes that there are only three species 
of this genus m the area studied— -C. brautn, C 
pallida and C microdon. Several new species are 
described and a new sub-family and genus. Among 
the new species is a male Borophryne, agreeing in 
all essentials with B. apogon of Regan and Trewavas, 
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but differing in the number of rostral spines and tn 
other minor points As the author states, “it is thus 
for the first time possible to introduce a new Ceratoid 
specios referred to its proper genus on the basis of 
a still unattached male only” 

Silicoflagellates and Tintinmds of the Great Barrier Reef. 
l)r S M. Marshall (Great Barrier Reef Expedition 
1928-29 Scientific Reports British Museum 
(Natural History) 4, No. 15 , 1934) shows that 

silicoflagollates are rare in the material available 
since their small size enables them to pass through 
tho meshes of the finest net By centrifuging the 
water samples it is found that they were present in 
small numbers, but show no seasonal variation. Tho 
Tintmnoinea were captured in the tow nettings taken 
with the international fine silk not described by 
Russell and C'olman (2, No 2, 1931) They fall 
into two groups, those adapted to neritic conditions, 
and those of oceanic habitat which are restricted to 
water of relatively high salinity Neritic species are 
common throughout, the year, but especially in 
March Oceanic species are rarer and occur mainly 
in August and September from the weekly stations 
when the salinity inside the barrier was more than 
35 per cent Fifty-six species are recorded, twenty- 
two buing cosmopolitan and known from the Atlantic, 
Pacific and Indian Oceans, sometimes from temperate 
and even arctic regions Nine species are restricted 
to warm seas Results from stations on or near the 
outer roefH suggest that there is a rich tintinnid 
fauna in the ocean waters outside, of which only 
some species can live permanently within the barrier 
Three sjiecies aro now to science Several forms 
hitherto only known from the eastern tropical Pacific, 
are now recorded from the western Pacific also 

Vegetative Propagation at Edinburgh. For a long time 
horticulturists have regarded the Edinburgh Botanic 
Gardens as the place to which to turn for advice and 
help in matters of plant piojiagation This has boon 
largely duo to the general willingnoss of the staff to 
help, but also to the groat interest of the late L B 
Stewart in tho problem of vegetative propagation 
Dr. R J D Graham, who was closely associated 
with his work, has now stated briefly some of the 
main conclusions reached by Stewart during his long 
struggle with tho practical problems associated with 
vegetative propagation (Trans Proc Bot Soc 
Edxn , 31, Part 3 , 1934) One difficulty is to know 
whon to make tho cuttings A general guide is to 
take the cutting when the season’s growth is com¬ 
pleted, when reserve foods for next season’s growth 
are being accumulated and when at the same time 
vigorous cells capable of wound protection are still 
present Stewart had cuttings taken of many plants 
every month, and from these data a list is now 
published by Dr. R J D Graham showing in what 
months successful (more than ninety por cent) 
propagation was obtained. 

Potato Diseases in Great Britain. The Ministry of 
Agriculture and Fisheries has recently issued a new 
portfolio of “Leaflets on Diseases of Potatoes” as 
No 3 of its series of collected leaflets (London : 
H.M. Stationery Office, pp 46, 1* M 1934) This 
loose-leaflet volume replaces No 3 of the older 
sectional volumes, “Cvdtivation and Diseases of 
Potatoes” Three leaflets on potato-growing and the 
selection of seed tubers aro omitted, as the subject- 
matter is to be expanded into a new bulletin Six 
of the original loaflets have recently been revised. 


and issued as advisory leaflets, in which form they 
are included in the new portfolio They deal witfT 
common scab, the Colorado beetle, powdery scab, 
black-leg, mosaic and virus diseases, and dry rot 
Advisory leaflet No 71, on the Colorado beetle, is 
enriched with a new coloured plate, while there are 
more half-tone illustrations than formerly A seven- 
toon-page insert has been printed specially for the 
now collection, and briefly describes nine miscellaneous 
diseases, namely. Hkin spot, spraing, black scurf 
and stem canker, violet root-rot, white root-rot, pink 
rot, watery wound rot, VerttciMium wilt-, aind silver 
scurf. Potato blight, wart, Sderotirna rot and leaf- 
roll disoases, are adequately described by the in- # 
elusion of four older leaflets 

Distribution of Earthquakes. A new map by f’apt. 
N H Heck of the distribution of earthquakes 
throughout tho world is published in the Geographical 
Review of January 1936 It is based mainly on the 
location of epicentres liistnimentally determined 
during the period 1899-1933 To these have been 
addod epicentres of major earthquakes of historical 
record especially in China, Syria and the Lesser 
Antilles The maji shows clearly two great belt* of 
activity Of those, the moro striking is tho Mediter¬ 
ranean-Pacific bolt, which appears to girdle the 
earth via tho Mediterranean, southern 'Asia, the north 
Pacific and West Indies, with main branches south¬ 
ward via the Malay Archipelago and New Guinea to 
New Zealand and from the West Indies into South t 
America The second belt is that of the mid Atlantic, 
and this is entirely oceanic and is marked by few 
major shocks, but of course there is less scope ui this 
belt for instrumental records It is noticeable that 
practically all the groat ocean deeps are within the 
belts and all the largest rifts on the land surface 
are within the great belt or its branches There would 
appear to bo no belt crossing tho Pacific Ocean, 
the branch to Easter Island being linked to South 
Amorica In tho South Atlantic, a detached area 
around the South Sandwioh group may prove to he 
an extension of the mid Atlantic belt. 

Overhead Irrigation Investigations into the methods 
and value of overhead or spray irrigation in Australia 
have been made at the Commonwealth Research 
Station at Griffith, Now South Wales, and some 
conclusions arc published in Pamphlet No 60 of the 
Council for Scientific and Industrial Research* 
Melbourne (“The Design of Overhead Irrigation 
Systems”, E S. West and A Howard) The system 
depends on the distribution of water under pressure 
from orifices m lateral pipes branching from the mains 
These laterals are 1-in pipes placed on the ground 
They can easily be moved from place to place or 
rotated to ensure complete irrigation The advantages 
of the system compared with surface methods are 
the greater control over the quantity and distribution 
of the water, tho absonco of water-logging which may 
ocour near irrigation trenches, the lack of need of 
ditches and levees with a consequent saving of ground 
and the added possibility of irrigating at will an area 
not previously prepared, and lastly a great saving 
in labour There are, however, some disadvantages 
in the system, including the initial cost, depreciation, 
of plant and the cost of pumping the water. The 
authors believe that the spray system is cheaper and 
more advantageous than surface irrigation on un¬ 
dulating land with light soils, and that the converse 
is true on heavy flat land. 
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i Flow of Colloidal Systems. Dr A. S C Lawrence 
(Proc. Roy Roc , A, Jan. 1) has examined the flow 
of oolloidal liquids, which do not m general behave 
as simple viscous liquids. The flow was investigated 
by suddenly changing tho flow through a glass tube 
from colourless solution to solution containing a 
dye, and photographing the advancmg boundary 
of colour. This boundary is parabolio for ordinary 
viscous liquids The colloidal systems fall into two 
classes. in one the resistance is small at the wall 
of tho tube, rises rapidly to a maximum and falls 
off again to tho centre of the tube , in the other, the 
‘gelating* class, the resistance to flow increases as the 
axis of tho tube is approached Some of the colloidal 
solutions show very markod elastic projierties Tho 
anomalous flow is interpreted as due to the mutual 
interference of large, non-isodimonsional (that is, 
elongated) micelles 

Absolute Measurement of X-Rays with a Geiger Counter 

G L. Locher and D P Le Galley (Phya Rev , Dec 
15, 1934) have applied the Geiger-Muller counting 
tube to the absolute measurement of X-ray intensities 
A narrow beam of X-rays is passed through a counter 
m such a way that only electrons liberated in tho 
gas of the counter are counted Using krypton at 
6-3 cm pressure and zirconium fluorescent ir¬ 
radiation, the absorption of the rays m tho gas 
column is known to bo 3 75 per pent, and since the 
number of electrons corresponding to this absorption 
^is counted, tho number of quanta in the beam may 
be deduced The scattering of the lieam may be 
neglected compared with the fluorescent absorption 
The beam calibrated in this way was usod to obtain 
the sensitivonoBs of Kastman X-ray film The mini¬ 
mum visible blackening was obtained with 7-2 x 10* 
quanta per sq. cm A curve connecting the blacken¬ 
ing of the film with the incident quanta is published 

Action of Alternating Magnetic Fields upon Ferro¬ 
magnetic Particles. About twelve years ago, W. M. 
Mordey described experiments on the action of single 
and multi-phase alternating magnetic fields on ferro¬ 
magnetic particles (see Proc Phya Soc , 40, 338 ; 
1928). The phenomena observed suggested that 
Under certain conditions there was a repulsion of tho 
particles from strong to weak field regions. Thus 
when the particles wore strewn on a surface above a 
senes of vertical magnets excited alternately by two- 
phase current, they moved in the direction opposite 
to that of the movement of the sucoessivo alternate 
north and south pdles to which the arrangement 
corresponds. No satisfactory interpretation of the 
phenomena was given Further experiments have 
been made by H Stafford Hatfield {Proc Phya Soc , 
46 , 604 ; 1934), using particles of iron, steel, mag¬ 
netite and pyrrhotite No anomalous repulsivo 
action was observed when the particles were attached 
by adhesive to one arm of a torsion balance, or when 
the particles were allowed to fall freely through the 
fields. The essential factors involved may be appre¬ 
ciated by oonaidenng the' effect on a magnetised 
particle resting on a surface due to a moving vertical 
magnet, or series of magnets, below the surface. 
Owing to friction, the horizontal force on either pole 
>f the partioie will be effective only when that pole 
s raised from the surface ; that is, after the upward 
rertioal foroe has passed a definite value The 
particle as a whole will, therefore, move oppositely 
» the magnets below, each pole of the particle 
•topping out alternately. It is clear that remanent 
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magnetism is necessary for these effects to occur, anil 
that their magnitude will depend on tho shape and 
mass of the particles as well as on their magnetic 
characteristics The behaviour of particles under 
more oomplex conditions can readily be given on the 
above basis 

Constitution of Xylan Previous work on the structure 
of tho polysaccharide xylan revealed that the sub¬ 
stance was composed of chains of xylopyianoso units 
lmked through the 1-4 positions of the pentose 
molecule The glyoosidic linkages were known to lie 
P in type, and in many ways xylan presented close 
structural analogies with cellulose More rocont 
investigations by W N Haworth, K L Hirst and 
E Oliver (J Chcm Soc , 1917 , 1934) show that 
xylan prepared from esparto celluloses of different 
origin is possibly more closely related to the plant 
gums than to normal cellulose It contains, in addition 
to tho xylopyranose residues, a fixed and constant 
proportion of combined l arabinose in tho furanose 
form This f-arabofuranoso unit is retained during 
methylation and the methylated xylan gives on 
hydrolysis 90 per cent of 2 3 dunethyl xylose and 
about 6 per cent of 2 • 3 5 trimethyl Z-araboftiranose 
The last product shows that tho arabinose residue 
must be present m the furanose condition in xylan 
and that it forms a terminal group attached to a 
chain of consecutive xylopyranose residues—the first 
occasion on which tho natural occurrence of arabo- 
furanose has boon observed Xylan is non-reducing, 
and previous experiments by Schmidt in favour of a 
terminal carboxyl group could not bn confirmed. 
Trimethyl xylose has not been dotwted in the 
cleavage products of methylated xylan, and it seems 
evidont that the trimethyl arabofuranose takes the 
place of this as a terminal group in what is otherwise 
a series of xylopyranose units Alternative structures 
which are possible in the present stage of the investi¬ 
gation are considered 

The Spectroscopic Binary £ Aungae Work performed 
at Cambridge at the recent cclipso of the variable 
£ Aurigao is described in the November Monthly 
Notice* R A S Tins spectroscopic binary is also an 
eclipsing variable and consists of a K typo super 
giant and a B star, and has an especial interest since 
it is the first accurately to give the dimensions and 
mass of a red suporgiant from observations alone 
Tho Cambridge observations consisted of an scourate 
measurement of the magnitude difference between 
the normal and eclipsed system, made by Dr. W M 
Smart with a photo-electno photometer. The 
diflerenoo was found to be 2-281 m , with the very 
small probable error of 0-004 m At the same time, 
spectroscopic observations were made at the Solar 
Physics Observatory These are described by Dr 
A. Beer. A remarkable feature is the appearance of 
the Ca+ lines in absorption in the violet spectrum 
of the B star when this star emerges from the eclipse. 
Naturally, these hues are absent from the normal 
B spectrum, which is readily distinguished from the 
K spectrum in the violet by its greater intensity 
The appearanoe of the Ca + lines is due to the passage 
of the light from the B star through an extensive 
Ca+ chromosphere or envelope earned by the red 
star As the B star moves clear of the eclipsed 
position, these Ca+ lines decrease in intensity. The 
distance between the two stars is about 10 1 * km , and 
their diameters 335 and 2| times that of the sun, for 
the red supergiant and B star respectively. 
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Twenty-second Session of the Indian Science Congress 


T HE twenty-second session of the Indian Science 
Congress was held at Calcutta on January 2-8 
The session was memorablo for the foundation of the 
National Institute of Sciences of India, whioh it is 
intended shall perform for India some of those 
functions which the Royal Society discharges with 
regard to science in the Umtod Kingdom The 
foundation of this Institute forms a land-mark in 
the organisation of soiontifio research in India. The 
inauguration ceremony of the National Institute was 
performed on January 7 by His Exoellenoy Sir John 
Anderson, Govomor of Bengal, when Dr L L. 
Fermor, president, delivered his presidential address. 

His Excellency Lord Willmgdon, Vioeroy and 
Governor-General of India, opened the session on 
January 2 In his speech, Lord Willmgdon referred 
with satisfaction to ins being the first Vioeroy to be 
present at its meetings, and mentioned briefly the 
importance of the contribution to Indian science 
being made by Government through scientific services 
and scientific departments, and through the agency 
of bodies like the Imperial Counoil of Agricultural 
Kosearch and the Indian Research Fund Association 
After montiomng the munificent endowments for 
scientific research created by men like the late Sir 
Jamshetji Tata, the late Sir Tarak Nath Palit and 
the late Sir Rash Bihari Ghosh, he mentionod specially 
the growing contact between scientific research and 
the practical demands and requirements of industry, 
of which the assistance given by the Burma Od 
Company to the foundation of the College of En¬ 
gineering at Rangoon, and the recent donation of 
Messrs Steel Brothers for research in oil technology 
at Lahore, are examples In concluding, ho referred 
to tho necessity for scientific workers to organise 
themselves so as to ensure tho maximum of aohieve- 
mont that is possible with the resources available. 

In his presidential address. Dr J H. Hutton 
referred briefly to the work of the Academy 
Committee appointed at the Bombay session and 
recommended the scheme for the foundation of a 
National Institution of Scienoes of India for adop¬ 
tion by the Congress. He then referred to the 
vast field available in India for the organised efforts 
of science, and cited rural economy, food reform and 
town planning as matters in which science may and 
should be utilised and directed for the benefit of the 
community Speaking of the vast field India offers 
to anthropologists, containing as it were a veritable 
museum of living physical types, of social organisa¬ 
tions, cultures and religious beliefs, ho pointed out 
that the question of race in India requires very careful 
and detailed examination by trained anthropologists. 
He directed attention to the numerous sites of 
archaeological interest awaiting excavation and to 
the great need for systematic linguistic research in 
southern India. The nocessity of studying the 
symbolism of dreams, folk-lore proper and religious 
beliefs and practices was emphasised and an appeal 
was made to concentrate more on the organised col¬ 
lection of facts than on their interpretation. 

In his presidential address to the Seotion of Agri¬ 
culture, Dr. F. J. F. Shaw laid stress on the necessity 
and importance of systematic breeding work for 
resistance to disease In this connexion he mentioned 
the production at Pusa of new types of Rahar 
(pigeon pea —Gaianxu tndtous) resistant to the wilt 
disease caused by Fusafxum. He fdso mentioned that 


a comprehensive scheme for brooding rust-resisting 
types of wheat has recently been undertaken by tho 
Imperial Agricultural Department, from which it 
is hoped fruitful results will bo obtained After 
referring to breeding work done on linseed, potato 
and sugar-cane m India, he pointed to the necessity 
of a cytological study of these orops He hopod for 
oo-operation in this sphere from the universities of 
India. 

At a jomt meeting of tho Sections of Agriculture, 
Mathematics and Physics, Chemistry, Botany, Geo¬ 
logy and Zoology, it was decided to start an Indian’ 
Society of Soil Science 

The presidential address by Prof N. R Sen to the 
Seotion of Mathematics and Physics was a general 
review of the development of theoretical physics 
from the early stage of claasioal mechanics to the 
present state of quantum mechanics, laying special 
stress on the difficulties of the existing theory. The 
viewpoints of the two rival schools of thought, 
namely, of a continuous field theory being able to 
describe correctly the entire scheme of Nature, or of 
discontinuous quantum processes ultimately finding 
a solution to tho problem of matter and radiation, 
were analyflod and discussed. 

Among the papers read at the mootings the follow¬ 
ing may be mentioned: (1) atomic arrangements 
in anthraquinone orystals, by Dr K. Banorjee, 
(2) aerial waves produced by meteorites, by Dr S K ' 
Banerjee, (3) meteorological papers on nocturnal 
cooling of the atmosphere by radiation, by Dr K R 
Ramanathon and Mr Ramdos, (4) Heilbronn’s class- 
number, by S Chow la, (5) some boundary problems m 
non-linear parabolic equations, by R Siddiqi, and (6) 
two hydrodynamics! papers, by N. Bose and S. Sen 
Gupta 

In his address to the Chemistry Section, Dr. A C. 
Sarkar gave a review of recent work on high coal-tar 
hydrocarbons, especially acenaphthene, fluorene and 
phenanthrene Symposia were held on chemical 
aspects of light absorption and cellulose ohemistry. 

The presidential address of Diwan Anand Kumar 
to the Zoology Section dealt with the spicules and 
classification of Tetraxomda, an order of non-oal- 
careous sponges. Apart from the papers read, the 
Section discussed at its meetings the question of 
"Standardisation of the Courses in Zoology for the 
University Examinations” and at a joint meeting ol 
the Botany and Zoology Sections the “Teaohmg of 
Elementary Biology in Secondary Schools in India”. 
The Section adopted a resolution stressing the 
need for the establishment of a station for marine 
and estuarine biology in Bengal. A committee was 
also appointed to organise a Zoological Society for 
India. 

Prof. J. H. Mitter, m his presidential address to 
the Botany Section, dealt exhaustively with myco- 
logical and plant pathological research in India. He 
laid stress on the need of oo-operation between 
universities and the plant pathologist, who has not 
always muoh time at his disposal to oarry out the 
purely scientific work on the life-history of the 
pathogen. He further pointed out the desirability of 
establishing a bureau of stock cultures of fungi and v 
the publication of an up-to-date textbook on mycology 
for India 

The problem of cereal rusts in India was discussed 
at a joint meeting of the Botany and Agriculture 
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Sections. Dr. K. C Mehta, Dr U N Pal, Dr F J F 
iShaw, Mr P. K. De and Dr. B B Mundkur took 
part in the discussion 

The presidential address to the Geology Section 
by Dr M S Krishnan dealt with the classification 
of the Dliarwar system of Pro-Cambnan rocks. A 
three-fold division was suggested in which the lowest 
consists of a metamorphosed complex, while tho 
middle division is characterised by manganese ores 
(gondite type) and marbles, and the upper one by 
banded ironstones. The origin of some of the types 
of sodiments in this system was discussed m the latter 
part of the address 

In addition to the papers which were contributed 
to this Section, there was a symposium on tho Bihar 
earthquake of 1934, jointly with the Physics Section, 
in which Drs. A C Banorji, S. K Banerjee, C W B 
Normand and S C Roy and Messrs D N Waida 
and W D. West took part S K Banerjee touched 
upon some general facts and exhibited a model of a 
seismograph of his own design suited for recording 
sevore shocks near tho focal region , A C Banerji 
discussed the inter-rolationship of the cooling of the 
crust and the distribution of radioactive material m 
the earth, and also the influence of tho tidal attraction 
of the sun and the moon in precipitating an earth¬ 
quake in an unstable orust Roy illustrated his 
remarks with actual seismograms and the various 
phases found therein According to him tho focal 
depth of this earthquake was about 13 5 km , and 
the speed of one phase ooinoided with that in dumte. 
Normand emphasised the necessity for more seismo¬ 
graphs and especially damped instruments in tho 
Indo-Oangetic valley adjoining the Himalayan 
seismic belt Wadia dealt with the geologioal aspects 
and on the possibility of the existence of fractures 
parallel to the ‘Main Boundary Fault’ underneath 
the Ganges valley in Bihar, while West from geodetio 
considerations thought that the earthquake might 
have been produced by the conversion of the rocks of 
the eologite and dumte shell into those of less density. 

Major K R K Iyengar devoted his presidential 
address to the Section of Medioal and Veterinary 
Research to the consideration of the problem of 
rabies in India He pointed out that all attempts to 
cultivate artificially the organism causing it havmg 
failed, it is not possible to improve upon the somewhat 
crude methods employed at present to prepare the 


serum and to devise more efficacious means of pro 
phylactic treatment Coitain improvements m the 
technique of preparing scrum adopted during tho 
previous year at Ooonoor wore described It was 
further pornted out that although a number of 
institutes for anti rabies treatment have boon ('slab 
lishod m India, no preventive measures are being 
taken to deal with the disease at its source Referring 
to the example of Germany, Australia and the British 
Isles whore rallies lias boon eradicated 1>> strictly 
controlling dogs and their movements. Major Iyengar 
pressed for co-operative efforts for tho destruction of 
stray ownerless dogs, and for the < ompulsory rrgmtra 
tion and licensing of dogs in all municipalities and 
district boards He advocatinl destruction of jackals 
as well in rural areas Quarantine methods against 
imported dogs, in his opinion, would not bo effective 
unless the local dog population is properly controlled 
He recommondod that anti-rabies treatment should 
be decentralised to the utmost extent possible, so 
that persons bitten by dogs could have treatment 
near their homes 

A symposium on vitamins was held at a joint 
mooting of tho Sections of Chemistry and Medical 
and Veterinary Rosoaroh 

Dr G. S Ghurye took “Anthropology and our 
Educational System” as the theme of his address to 
tho Anthropology Section If anthropology is to 
serve as a guide to bettor social conditions, a study 
of the social and cultural history of the various 
races of mankind, primitive as well as advanced, is 
very nocessary Such a study would help ui suggesting 
solutions to many prossmg Bocial problems! It was 
therefore suggested that anthropology should be 
included as a subject in all courses of study pre¬ 
scribed for students wishing to take up public life 
in one form or other as their career. 

The Soction adopted a resolution to start an 
Anthropological Sooioty for India, if possible by 
enlarging tho soope of tho Bombay Anthropological 
Society 

In his address to the Psychology Section, Dr S C 
Mitra dealt with tho relation of psychology to 
probloms of life After pointing out tho various ways 
in which a knowledge of psychology can bo utilised 
to solve social problems, he pressed for tho establish¬ 
ment of an Institute of Applied Psychology 

S P Aqhakkar. 


Underground 

ALTHOUGH the title of his paper, read before 
the Royal Society of Arts on February 20, 
was “Water Supplies from Underground Sources”, 
Lieut -Col. J. D Reetler gave it a rather wider scope 
by • including some preliminary notioe of water 
supplies in general He pointed out that the problem 
of water supply is very different from that of the 
supply of gas and electricity, because gas and 
elect runty > can be manufactured for all practical 
purposes^ any point where it is desired to do so, 
and electricity can be transmitted in bulk over long 
distances with comparative ease and relatively high 
efficiency, whereas in the case of water, serious 
engineering difficulties arise if large quantities are to 
be delivered over long distances. The capital cost 
beoomes very heavy*anqtne efficiency, due to pipe 
fnotion and other oaqsw, l&sxceedingly low. 

Dealing more particularly with the subjeot of 


Water Supplies 

subterranean supplies, Col. Reetler described the 
conditions under which they have to be obtained 
In sinking a well, or boring, in many localities, it is 
quite usual to pass through a largo number of strata 
yielding water of an entirely different character, 
separated in some cases by comparatively few feet 
The classes of water met with vary to such an extent 
that some may be so soft as to attack lead pipes, and 
others so hard as to be entirely unsuitable for steam 
raising or domestio purposes Others again, right in 
the centre of England, may be quite salt As a 
general principle, if underground water of suitable 
quality can be found in sufficient quantity at a 
convenient depth and within a reasonable distance 
of the locality where it is required, such a source, 
from a water undertaking point of view, has great 
advantages over a surface or river source Under 
ground sources of supply are less liable to 
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contamination, assuming that there is a sufficient 
covering of impervious strata and that the outcrop 
lies in an area whero only pure ram water is collected 
The engineering works required for obtaining water 
from water-bearing strata may bo divided into 
throe sections, the first being small borings, such as 
those required for the supply of small quantities to 
country houses, medium size factories, etc , the 
second section would compriso large borings, such as 
those required for public water supply undertakings 
or large manufacturing works , and the third section 
would consist of large wells, with headings or gal¬ 
leries, such as those required for the supply of large 
towns arid cities Borings undor the first category 
would ho capable of delivering water at the rate of 
about 100,000 gallons in twenty-four hours, those in 
the second category at the rate of about two million 
gallons in twenty-four hours, ami those in the third 
category at a rate exceeding five million gallons in 
twenty-four hours The hrst and second classes have 
muny points in common, the prmcipal difference 
being that the plants and apparatus required in the 
second ease are considerably larger and heavier 
The paper then went on to describe the procedure of 
making the borings and sinking the lining tubes 
In the course of his paper, Col Restler mentioned 
that water derived from an underground source is, 
in very cold weathor, many degrees higher ui tem¬ 
perature than water derived from a river source, and 
that it is quite noticeablo that the former does not 
freeze in mains or service pipes so soon as jiver water 
This is a point of practical importance, because 
when very cold water is being transmitted through 
mains, it frequently produces a local contraction in 
the metal and causes oast iron pipes to fracture 


Post-Glacial Research in Ireland 

I T has boon evident for many years that a large 
number of the special problems of plant and 
animal distribution in Ireland could only be solved 
if it were possible to obtain trustworthy evidence as 
to the major post-glacial changes m the Irish fauna 
and flora Accordingly a committee was formed in 
1933, with the object of promotmg detailed investi¬ 
gations of representative glacial and post-glacial 
deposits and, particularly, of enlisting the method of 
pollon analysis in the detailed study of the problem 
The work and aims of the committee up to the end 
of 1934 are summarised by various authors in the 
November number of the Irish Naturalist (5, 125 , 
1934). Active field work was commenced in 1934, so 
that full details of the resultB aro not yet available 
The particular feature of the work was, however, 
that the sites examined were chosen because they 
included definite and representative archeological 
horizons m various parts of the oountry 

An outline of the broad results of the pollon 
analyses of peats is given by Prof Knud Jessen, and 
this indicates the mam features of the work attempted. 
From results on the deeper bogs examined, the 
tentative suggestion is made that there was an 
increase m moisture in the later part of the Bronze 
Age, which oocasioned wide-spread replacement of 
forest by peat bog. If, as is possible, this change 
corresponds in time with the sub-boreal to sub-Atlantic 
climatic change so well known on the Continent, the 
late Bronze Age in Ireland should synchronise with the 
beginning of the Iron Age (Halstatt period) m Europe. 
Before this transition, Ireland was forest clad to the 


western coasts and high up the mountains. Since 
then, forests have disappeared from western Ireland J 
Investigations carried out m Northern Ireland 
were devised to secure, if possible, chronological 
comparisons between tile raised beaches and the 
development of inland bogs oontaimng Stone Age 
culture layers The results will be awaited with 
interest, as will those from the though Neagh area, 
whore the discovery of fossil Naias flextlis fruits may 
throw light on the origin of the American element m 
the Irish flora Tho late glacial deposits of the 
Ballybetagli bogs, the classical site for remains of the 
Irish ‘elk’, yielded a collection of northern or high¬ 
land types of plants apparently of a date prior to the 
post glacial birch epoch 


University and Educational Intelligence 

Cambridge: —Mr. K W M Piokthom, fellow and 
tutor of Corpus Christi College, has boon returned 
unopposed as National Conservative member of 
Parliament for the University. His was the only 
nomination for the seat vacant by tho resignation 
of Mr. O H A. Wilson (Conservative), Master of 
Clare College, who is to be the next vice-chancellor 
of tho University 

London —The Senate, at its meeting on February 
21, approved a proposal to hold external examina¬ 
tions of the University in New York This proposal, 
which is an entirely new departure in the history of 
the University, was submitted by His Excollency tho 
American Ambassador and the British Foreign Office 
to the State Department in New York, which has 
given its formal sanction. These examinations are 
to be available for both British subjects and students 
of other nationalities 

The Court has accepted the offor by tho Radcliffe 
Trustees of the Radcliffe 24-in refracting telescope, 
which was the main mstrument of tho Radcliffe 
Observatory in Oxford and has now been rendered 
available by the removal of this Observatory to South 
Africa It ib hoped, so soon as funds can be obtained 
by tho University for this purpose, to re-erect the 
Radcliffe telescope on the site of the present University 
of London Observatory m Mill Hill Park, where the 
Wilson 24-in reflector and tho Fry 8-in refractor, 
as well as other instruments, are already housed 

Applications aro invited for Lady Tata Memorial < 
Research Scholarships in medicine, of £400 a year 
each, for research work in diseases of the blood with 
special reference to the leukemias These scholarships 
are renewable annually up to a normal maximum 
of three years, and thero are likely to be at least 
two vacancies for new candidates ready to begin 
work in October 1936 The scholarships are open 
to suitably qualified men or women of any nationality, 
and are ordinarily awarded on a whole-time basis. 
Applications must be made by April 15 Further 
particulars and forms of application may be obtained 
from the Secretary, Scientific Advisory Committee, 
138 Bedford Court Mansions, London, W.C 1. 

American university statistics are exhibited and 
interpreted in an artiole by Dr. Walters, president of 
the University of Cincinnati, in School and Society of 
December 15 The outstanding feature of the returns 
is the reversal of the tide of enrolment, which has 
been ebbing since 1930 This recovery, which is muoh 
greater in institutions under public control than in 



353 


March 2, 1935 NATURE 


others, and is most pronounced in the mountain and 
■south central States and least in New England and 
middle Atlantio States, is attributed to the following 
influences . financial aid for students from the 
Federal Emergency Belief Administration, the diffi¬ 
culty of finding employment for young poople leaving 
soliool, unproved economic conditions m some parts 
of the country and the persistent faith of patents m 
tho value of highor education ‘Liberal arts’ nontmuos 
to be the most popular choice of entering students, 
although its percentage (72) of tho total entries was 
slightly lower m 1934 than in the preceding year 
Some striking increases in the entries into the vanous 
professional sohools wore 48 per oent in agrioultuio, 
27‘5 per cent m commoroe and business administra¬ 
tion and 20"5 per cont m engineering. Another 
statistical articlo in the same issue directs attention 
to tho fact that one tenth of the expenditure of 
Yale University last year was on assistance to 
students in noed of financial aid 


Science News a Century Ago 

Resumption of Work on the Thames Tunnel 

The construction of Brunol’s tunnel beneath tho 
Thames from Rotherluthe to Wapping began in 
1825, hail boon brought to a promaturo close in 1828, 
and for nearly sevon years work was at a standstill. 
In 1834, however, a “Tunnel Club" was fonnod, 
principally by follows of the Royal Society, anil 
successful ofiorts were inado to secure assistance 
from the Government for the completion of tho tunnel 
At a meeting of the shareholders held on March 3, 
1835, in the City ol London Tavorn, tho chairman 
announced that £247,000 in exchequer bills was to 
be advanced on tho socurity of the proporty Ho 
said that “the Company were much indebted to the 
late Government, as well indood as to the present, 
tor this aid Great credit was due to all thoso who 
had advocated the grant of money, and among those 
who had formed tho deputation to the Government 
were men of all parties. It had indeed, been the wish 
of all persons, at home and abroad, that this splendid 
work should be completed, and foreigners considered 
it a national disgrace that it should have been 
allowed to remain seven years without an attempt 
being made to complete it The tune, however, was 
not far distant whon it was confidently believed tins 
magnificent work would be completed.” At the sumo 
* meeting, Brunei made a report in which ho said that 
on February 4 “the water-ways, which had been 
elosed for several years were reopened, as a 
preparatory step for entering the shield It, was 
quite satisfactory to find that the infiltrations ore 
very moonsiderable, and are just the same as they 
were before” The tunnel was opened to the pubho 
on March 25, 1843. 

Bernl's New Method of Lunar Distances 

An advertisement m The Times of March 8, 1835, 
announced: “This day is published, 8vo, 5s , 
Bessel's New Method or Lunar Distances— 
Diatanoes of the Sun and the four planets Venus, 
Mars, Jupiter and Saturn, from the Moon, calculated 
according to Mr. Bessel’s method, together with 
their places for evory day in the year 1835 , to winch 
is added, an Ephemeris of the Moon calculated for 
every third hour of mean Greenwioh time upon 
M. Damoiseau’s Tables; the culmination of the 
Moon for every day in 1835 for the Altona meridian, 


with the auxiliary quantities to roduco it to other 
meridians, and Tables for findmg tho Latitude by 
tho Pole Star for 1835, calculated undei tho direction 
of II C Schumacher Jolm Murray, Albemarle St ’ 

Sir Robert Peel and Mrs. Somerville 

After offering a Civil List Pension to Airy, Sir 
Robert Peel wrote m March 1835 to Mrs Sornorville, 
saying, “In advising tho Crown in respoi t of civil 
pensions, I have acted equally with a souse ot public 
duty and on tho impulse ot my own private feelings 
in rocogmsing among tho first < hums oil the Royal 
favour thoso which are deserved from eminence in 
science and literature In rev lowing such claims, 

it is impossible that 1 can overlook thoso which you 
havo established by tho successful piosecution of 
studios of tho highest order, both from the importance 
of the ohjocts to which they relate, and from tho 
focultios and acquirements which they demand 
1 am enabled to advise His Majost.y to grant to pm 
a pension on the civil list of two hundred pounds 
per annum , and if that provision will enahlo you 
to pursue your labours with less of anxiety, oithor 
as to the present or the future, I shall only bo fulfilling 
a public duty, and not unposing upon you the 
slightest obligation, by availing myself of your 
permission to submit such a recommendation to the 
King” Tho pension was conferred on Mrs Somerville 
anil later, whon Lord Jolm Russell was Prime 
Munster, it was increased to £300 a year 

Death of Thomas Drummond 

Early in March 1835, Thomas Drummond, tho 
botanical collector, died at Havana, after spending 
ten years oolloctmg ui North America. The younger 
brothor of James Drummond (1784 1-1803) who 
investigated the botany of Western Australia,Thomas 
Drummond bogan life as a nurseryman in Forfar, 
but became known to botanists by distributing sets 
of mosses. In 1825 ho was soleetod as assistant 
natuiahst to Dr (afterwards Sir John) Richardson in 
Sir John Franklin’s sooond land expedition in con¬ 
nexion with the disi every of a North-West Passage. 
Ho accompanied the expedition westward by the 
Hudson and Lakes Ontario and Winnipeg to the 
Maokonzio Rivor, but quitted the mam party at 
tho Rocky Mountains. Ills subsequent botanical 
expeditions took him on foot across tho Alleghony 
Mountains to St Louis, to Now Orleans and to 
Texas At Volosco ho was attacked by cholera but 
was afterwards ivhlo to oontinuo his excursions Ho 
finally embarked for Havana on February 9, 1835 
The plants he sent home were described by Sir William 
Hooker in lus “Flora Boroali Americana”, his 
“Journal of Botany” and in tho “Companion to the 
Botanical Magazine” 

Objects for the'Microscope 

In tho Records of General Science of March 1835 
undor the heading “Scientific Intelligence”, it is 
stated that “Mr Andrew Pritchard, Pickett Street, 
Strand, has just published a useful little work for 
such persons as take an interest m examining tho 
beautios of the minute works of nature It consists 
of a list of 2000 miorosoopio objeots, and is intended 
to servo as a guide for selecting and labelling subjects 
of natural history, botany and mineralogy Some good 
observations are prefixed in reference to mounting 
microscopical subjects, with remarks on the circula¬ 
tion of animals and plants ” 
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Societies and Academies 

London 

Royal Society, February 21. F W Aston The 
isotopic constitution and atomic weights of hafnium, 
thorium, rhodium, titanium, zirconium, calcium, 
gallium, silvor, carbon, nickel, cadmium, iron and 
indium. Mass-spectrograph analysos both by anode 
rays and the oidinary disoliargo have been made of 
thirteen elements Raya from uome twenty now 
isotopes wero discovered in all The atomic weights 
estimated by tho photometrieul measurements of 
abundance are generally m good accord with the 
accepted ones In the case of cadmium, success 
was attainod in an unexpected manner and interesting 
observations wore made on tho behaviour of metallic 
methyls in the discharge Work on tho isotopic con¬ 
stitution of elements is now fairly complete All but 
four, palladium, indium, platinum and gold, have 
given positive results of some sort Some 247 stable 
isotopes aro known and one of the most astonishing 
facts revealed is the occurrence of a stable elomontory 
atom for practically overy natural number up to 210 
J M Staoo Tho diurnal variation of magnetic 
disturbances in high latitudes For some years it 
has been known that irregular, short-period per¬ 
turbations ('disturbances’) in the earth’s magnotic 
field at a few isolated localities have adaily variation in 
their time of incidence, but it was not known whether 
the variation is govomed by looal or universal time 
or how it is affected by magnetic latitude Using 
the records from ton magnetic observatories ui both 
hemispheres, it has been established that short jienod 
irregular disturbance is controlled by local time up to 
the magnetic axis pole Below magnetic latitudo 7(1°, 
the variation in disturbance has a dominant singlo 
maximum in the late ovening throughout the yoar, 
above 80° its phase is reversed and the transition 
from summer to winter conditions involves radical 
change both of type and scale In tho intermediate 
zono the incidence of disturbance vanos also with 
season and with the state of general disturbance, 
both forenoon and ovening maxima being con¬ 
spicuous 

Paris 

Academy of Sciences, January 14 (C R , 200, 77- 
268) JulienCostantin : Tho practical consequences 
of the germination of potato seeds in the mountains 
The art of raismg potatoes from seed requires a 
spooial technique which is not generally known. 
This is of importance in connexion with the pro¬ 
duction of strains of potatoes capable of resisting 
disease, and details are given Henri Valu4e was 
elected GorrespondarU for the Section of Rural 
Eoonomy. I. Vinogradov ■ A new variant of the 
demonstration of Waring’s theorem Ttb4rb 
Popovicitj : Remarks on tho algebraic equations 
the derived equations of whioh have all their roots 
real. Paul Dubreil • An ideal attached to a skew 
algebraioal curve defined by its monoidal representa¬ 
tion. Simon StoIlow : The topological characterisa¬ 
tion of Riemann surfaces Georges TzitzAioa • 
Certain networks. Jean Louis Destouohes : A 
new conception of physical space. B Gambler : 
Quadrics with one parameter touohing their envelope 
along two oomes. St Go lab : The measurement 
of areas in Finsler spaces Florin Vasilbsoo : The 
method of balayage of Poinoard extended by M. de 
Ea Vallde Poussin, and its relations with the 
generalised problem of Dinohlet. Robert Mb ynibux : 
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The continuous functions of a real variable which 
possess a theorem of algebraic addition. G. Dede-i 
bant, Ph. WehblA and Ph Soherkschewsky : The 
maximum of probability m permanent movements 
Application to turbulence. Albert Tousbaint : 
Contribution to the study of infinite multiplanes in 
a plane ourrent Julien Kravtchenko : Theorems 
of validity m problems of wakes Mme Marie 
Louise JDubreil-Jaootin : Tho theorems of existence 
relating to permanent periodio waves ui two dimen¬ 
sions in hoterogenoous liquids. Pierre Chevenard : 
A micromaehuie with photographic registration for 
the mechanical tosting of metals This machine 
utilises test-pieces of 1-1 6 mm diameter only, an 
advantage when dealing with costly alloys An out¬ 
line of the possible applications of tho machine is 
given Georges Maneff Tho effects of the theory 
of relativity Jean Diteay and Mlle M Bloch . 
Rapid changes in the spectrum of Nova Herculis. 
Absorption bands attributed to cyanogen Dis¬ 
cussion of observations made at the Lyons Observa¬ 
tory The rapid changes noted about December 26 
and 27 appear to bo due to a largo cyanogen absorp¬ 
tion band, tho head of which is at 4216 A This 
appears to be tlie first time cyanogen bunds have 
appeared in a Nova Bernard Lyot Tho spectrum 
of the solar corona m 1934 Eleven diagrams are 
givori showing the intensities of tho green line 
observed in 1934 Paul Bernard The absence of 
hysteresis m piezo-eloctrio phenomena An experi¬ 
mental study of tho effect of tho rate of increasing 
or decreasing the pressure on the quartz on the 
quantities of electricity set froo No such effect could 
be measured and hence there is no hysteresis L G 
Stokvis The geometric loci of the neutral point 
of a tnphaso systom Pierre Jacquet The adsorp¬ 
tion of certain colloids by metallic surfaces and its 
influence on the structure of electrolytio deposits 
Andr6 Aron Tho magnetic properties of thin 
sheets of nickel Study of somi-tranBparent nickel 
films deposited in hydrogen or in nitrogen, with 
special reference to the effect of temperature on the 
Curie points. Adolfo Williams Tho persistence 
of lntoroombmation lines [of tho spectrum], Paul 
Mondain-Monval and Rookr Wellard : The in¬ 
fluence of temperature on the explosion of mixtures 
of air and hydrocarbons Experiments bearing on 
the causes of knocking in internal combustion motors : 
the results support the peroxide theory Pierre 
Montaone . The calculation and graphical repre¬ 
sentation of the elementary displacements in reactions' 
of homogeneous chemical equilibria. Variations of 
temperature and pressure Jean Pkrrku • The 
calorimetry of saline solutions • system sodium 
sulphate, magnesium sulphate, water. Louis 
Domanob : The action of steam on copper fluoride. 
Alexis Tchitchibabine and Michael Bestouoeff : 
The action of ethylene oxide on hydrogen sulphide. 
The primary reaction product is thioethylene glycol, 
HO.CH,.CH,.SH, but if the temperature is allowed 
to rise, further condensation takes place, one of the 
products being a strong base, tnethylolsulphinium 
hydroxide Jean Tabutbau : The oxidation of 
carvomenthene by selemous anhydride. The synthesis 
of carvotanacetol. Edmond Saubin : Some deposits 
of teotites of southern Indo-Chma. Norbbrt 
Caste ret • The deepest known penetrable hydro- 
geological opening, the Martel abyss (Aridge). 
Emmanuel de Mabtonn* Areism and the move¬ 
ments of the soil in the Argentine plains. Marcel 
Mascr^ and Mlle. Alice Rollen : The influence 
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of tensio-negativity on the structure ot the plant 
'{fell. Albert Maiqk : The variations of plastidal 
imbibition during chloroplastogenesis, amylogeneaia 
and amylolysis. J. Maqrou : The unmimity reactions 
of plants towards Bacterium tumefacxens Mile 
Jeanne Levy, Mlle Denyse Kohler and L 
Justin-Besan^on • The relations between the con¬ 
stitution of some aminoether oxides and their 
pharmacodynamical actions Mlle Marie Louise 
Vbrrier : The comparative morphology of the 
visual cells and the theory of duality of viBion 
Albert Vandel • The crossing of geographical races 
of Trichoniscus ( Spilomecus) promsonua giving an 
exclusively male descent W Kopaczewski • The 
Jellying of human serum by acids 

Leningrad 

Academy of Sciences (0 R., 4, No 5-6) I Vino¬ 
gradov • A new evaluation of 0(n) in Wanng’s 
problem A Goroidze A method of suocoesivo 
approximations as applied to a problem of tho theory 
of elasticity A Popov : Some applications of the 
simplest discontinuous functions I Astapovitch . 
New determination of tho mean liehocentno velocity 
of meteors by means of the diurnal variation method 
J Sekkzh-Zenkovitoh Tho problem of a dis¬ 
continuous movement of a liquid around a circle 
B. Galerkin Contribution to tho thoory of an 
elastic cyluidrical shell E.GAPONandD Iwanenko 
Alpha-partioles m light nuclei N Nyberg Tho 
♦possibility of approximate spectrophotometry with¬ 
out obtaining a spectrum, N Orlov A now 
synthesis of the hydrocarbons of the C„Hi>n+2 
senes The proposed synthesis of saturated aliphatic 
hydrocarbons differs from all those previously 
described by the complete hydrogenation of the 
furane derivatives I. Nazarov : The action of 
metallic sodium on fatty ketones (3) The reaction 
between metallic sodium and isobutyrone A 
Petrov and L, Angus : Low temperature hydro¬ 
genation and polymonsation of acetylene in the 
presence of nickel catalysts Liquid products of 
hydrogenation and polymerisation of aoetylene were 
obtained both at atmosphenc pressure and tempera¬ 
ture of 180°-200° C., and at increased pressure (up 
to 25 atmospheres) and temperatures not above 
40° C. V. Tchelintsefp • Acid oxygenetic orgamo 
compounds. L. Nikitin : On some acoustic electro¬ 
chemical phenomena. V. Karasik and M Likhat- 
6hbv : The relation between tho chemical nature 
and biological activity of dihydroxide of methyl- 
diphenylarsine and its derivatives V. Solovjev : 
Hydromodulus of the spring wheat, T durum, in 
the Transvolga hills A. Potapov •, Tyrosinase of 
tea leaves, and its probable r61e in tea manufacture 
G. Molotkovkw : Determination of the coefficient 
of ventilation in leaves. The ooeffloient of ventilation 
is the volume of air, in oubio millimetres, passing 
through one stomp m a second. A method for its 
determination is described. I. Kolomieo : Scheduling 
the dates of watering and drought in accordance with 
the stages of plant growth as a means of controlling 
the yield. A. Vaoenxo Inheritance of glumo 
pubescence and of the black colour of the ear m 
T. durum. A. Svrtovidov : Geographical variability 
W Coregonua lavaratua pvUckuin V Aroamaxova • 
Some OphiursB from the east coast of Sakhalin 
Ophiocten mxocaenioum, another Ophiocten species and 
Amphiophiura aenigma are described from Miocene 
deposits of the Island of Sakhalin. 
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Sydney 

Royal Society of New South Wales, November 7 J 0 
Earl and H. M. Parkin Tho fastnoss of certam 
aminoazo dyes to washing Aminoazobenzeno and 
its JV-methyl, 2 VjV- dimethyl, JV-bonzyl and ALV 
mothyl benzyl derivatives were studied comparatively 
as regards the fastness to washing of dyeings on wool 
made with them under exactly similar conditions 
The p-sulphomc acids of the last four of tho above 
compounds wore also compared In both series tho 
AUV-methyl benzyl derivatives were very much faster 
to washing than the other dyos. F, P Dwyer and 
D P Mellor : Compounds of palladium with 
benzildioxime An investigation of tho compounds 
of palladium with the isomoric forms of bonzddioximc 
lias shown that palladium is strictly analogous to 
mokel, m that one molecule ot tho metal is eo- 
orduiated with two molecules of a (anti)-bonzil- 
dioxime and with one molecule of y (omphi) boiml 
dioximo However, unliko all the common metals 
and tho other metals of the platinum group, palladium 
gives an insoluble compound L’d (C U H l# N,0,) with 
P (8yn)-bonzildioxime J G Churchward Note on 
the occurrence in New South Wales of black chaff oi 
wheat caused by Bacterium Iranalucens, var 
urululosum, S J and R Infected stems, leaves, chaff 
and gram of commercial and other varieties wore 
found in several wheat-growing districts in Now 
South Wales Work at the University of Sydnoy 
would suggest that tho disoaso is widespread and 
has boon present in New South Wales, unreoognisod, 
for a number of years The extent of tho losses 
caused by it are not yet known A number of the 
most popular varieties of wheat in New South Wales 
are susceptible 0 C Towle • An inquiry oonoermng 
a oertatn eonvont.ionalisod type found along the 
coast of New South Walos Of the flaked stone 
implements found, the conventionalised typos are 
essentially asymmetrical in form, and various inter¬ 
pretations have been given concerning tho uses to 
which they were put by tho aborigines Systematic 
inquiry shows that the most probable reason for the 
asymmetrical form oi the implements was the highly 
refraotory nature of the material available for flaking 
For Bevoral roasons, the flakes of this form produced 
the most satisfactory unplemonts The oonven- 
tionalised implements dealt with in the paper have 
been classified as scrapers, and they have been 
correlated with some of the oonventionalised scrapers 
from the far western aroas of New South Wales 
Tho implements from those parts where a tractable 
material was available are more symmetrical in 
form M. B. Welch The moisture equilibrium of 
timber in different parts of New South Wales (2) 
Murwillumbah. During the period October 1930— 
Ootober 1932, a moisture equilibrium investigation 
was conducted at Murwillumbah, New South Wales. 
It lias been found that in general the atmospheric 
humidity conditions are higher than at Sydney, and 
tho mean moisture content of ten different timbers 
kept indoors over the period was 13 2 per cent, 
whereas similar timber under the same conditions at 
Sydney showed a mean of 12 0 per oent. Periods of 
very high humidity were found to occur during 
which the mean monthly moisture content for 
timbers such as tallowwood and blackbutt was in 
the vicinity of 16 per cent and Queensland maple 
exceeded 17 per cent. During such periods, satis 
factory air seasoning of timber for the Sydney market 
does not appear to be practicable. 
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Forthcoming Events 

[Meetings marled with an asterisk are open to the public ] 
Monday, March 4 

British Museum (Natural History), at II 30.—Dr. 
Susan Finnegan "Arachnids Injurious to Man”.* 

University of Cambriuoe, at 0 —Sir Daniel Hall: “The 
Paoo of Progress” (Uede Locture) * 

University of Leeds, at 5 15 —Prof F A E Crew 
“Biology and Human Affairs”.* 

King’s College, London, at 0 30—Prof .1 S Loe 
“The Geology of China considered in Relation to 
Secular Movements" (succeeding lecture on March 11) * 

Royal Geographical Society, at 8 30 —Prof E P 
Stebbing “Tho Km reaching Sahara" 

Wednesday, March 6 

Royal Society of Arts —Sir Henry Richards • “Tho 
Problem of Noiao” 

Society of Public Analysts, at 8 —(at the Chomical 
Society’s Rooms, Burlington House, Piccadilly, W l) — 
Annual General Meeting 

Dr. Bernard Dyer An Address giving Reminiscences 
of tho Society and some of its Prommont Members 

British Science Guild and Royal Institution, at 9 — 
(at tho Royal Institution) —Sir Fredonck Keeble 
‘The Fertility of the Earth” (Research and Dovelop- 
rnent Lecture ) 

Thursday, March 7 

Bedford College for Women, at 515—Sir Arthur 
Eddington “Time and Entropy” * 

Friday, March 8 

University College, London, at 6.—Dr. A. Michels . 
"Some Results of High Pressure Measurements in 
Gaseous and Liquid Systems” (succeeding lecture on 
March 15) * 

Royal Institution, at 9 — Sir John Russell ■ “The 
Future of British Agriculture”. 

Society of Chemical Industry, March 8.—Conference 
on Meat to be hold at tho University of Liverpool 
3-5 “Tho Chemistry of Moat" 

5-7 30 “Meat Storage” 

Institute of Metals, March 5-7 Annual General 
Meeting to be held at the Institution of Mechanical 
Engineers, Storey’s Gate, London, S W 1 


Official Publications Received 


59 Contribution k l’lltude do Pmakodtndron Okmanm Welas Par 
Dr A Rousseau Pp 32+4 plate* No 60 Beltrog «ur KcnntnU 
der^ Ridrojioden^morphologtociie uud i^stemaUsehe^ UnUrsuehunjen 

Hi+8 pistes. No 61 Lee Brachiopode* du Plnantlen de Is Belgique 
Per P Demanet, Pp 116+10 piste* No 62 Recherche* eur lee 
parasites de* moUusnue* tcmetres de Belgique—Trim*lode* larvshni 
Par W Adam et E Lcloup Pp 40 Memolres, Horn edrie Rdsultsts 
sdontlflques da Voyage aus lndes orlcntale* Nderlandalec* de LL. AA 
RR le Prince et la Prlnceese Ldopold de Belglquo Publics par V Van 
Straelen Vol 2, Fane 14 Oplsthobranches et SlUoodermds (Oncl- 
dlades), par A Labbd, rroeobranohes parasites, par W Adam Pp 
115 + 1 plate Vol 2, Fate 15 Sponge* By H V Brttndstcd Pp 
27 Vol 2, Faso 16 Cephalopoda By W Adam Pp 28 Vol 4. 
Fase 10 Dlpterall, I Cydorrhapha Muscldie, Calllphoridte and 
Tachinldse by J R Ualloch , 11 Syrpbld®, par A von Stockelberg. 
Hymenoptera II, I 1 hiysldldte, dl F Invrea Pp 34 (Bruxelles) 
Journal of the Faoulty of Agrloulturo, Hokkaido Imperial Univer¬ 
sity Vol 15, Part 4 Proposition of T N N Equation* In the Kinetic* 
of Enzymes By Kenzo Nakajtma and Tornhaohi Kamada Pp 151- 
201 Vol 37, Part 2 Studies on the Dwarf Disease of Rice Plant 
B^Tolldchl Fukushl Pp 41-164 + 6 plates (Tokyo Marusen Co . 

Kungl Sveiuka Vcp nskapsakademlens Handllngar Serle 3, Band 
13. No 7 Some Statistical Investigations of Eclipsing Binaries By 
Erik Holmherg Pp 25 8erie 3, Band 14, No 1 Da* Wachatura 
iler Kfirporlinge dea Menschen Von Gaston Baokman Pp 146. 
(Stockholm Almqulst and WlltselU Boktryckeri A -B ) 

Meddelanden frin Statens 8kogsfBr*fika*n»talt, lllVfte 28, Nr 1 
RndogOrelse ffir Barkborrekampaiijen eller StormhArJnlngama 1911- 
1032 Berieht fiber die Beklmpflmgsaktlon gegon BorkenkMer nsch 
den Sturmverheerungen 1011-1032 Av Ivar Tr&gArdh och Viktor 
Butovlteeh Pp 258 (Stockholm) 

Indian Lao Research Institute Annual Report for the Year 1st 
April 1033 to 31st. March 1034 Pp 35+4 plates (Nankura ) 


n India, Coonoor T1 
ar ending 31st Decen 
Annual Report of tl 


Sverige* Ucologiska UudersOknlng Scr C, No 382 FJUlkcdJer- 
andons bergbyggnad I norm JAmtland oeh Augnmianland Av Bror 
Asklund och Per Thorslund Pp 110 + 4 plates 2 00 kr Scr (’, No 
383 Fosfathalten 1 skinska Jordar Av 0 Arrhenius Pp 34+4 
plates 8 00 kr (Stockholm) 

Ministry of Public Works, Egypt Physical Department Hclwan 
Observatory Bulletin No 37 Time Determination and Observations 
of Wireless Time Signals from lBt of October to Dcoember 15th 1033 
By M R Mad war Pp 64+4 plates (Cairo Government Pres* ) 
U.8 Department of Agriculture Technical Bulletin No 441 The 
Biology or CreinattuM flavoortnlaUt (Cameron), an Ichneumonld Para- 
slte of tho European Com Borer By W G Bradley and K D Burgess 
Pp 16 5 cents Technical Bulletin No 444 Studies on the Mexican 
Fruit Ply, Anattrepha Indent (Loew > By Hugh H. Darby and B M 
Kapp Pp 20 6 cent* Technical Bulletin No 461 Base Exchange 
ana Mia ted Properties of the Colloids of Solis from the Erosion Ex¬ 
periment Stations. By C 8 Slater and H G Byers Pp 20 6 cent* 
(Washington, D C Government Printing Office ) 

Columbia University Bulletin of Information Thirty-fifth Series, 
No 17 Announcement of Professional Courses In Optometry for the 
Winter anil Spring Sessions, 1935-1036 Pp 35 (New York ) 
Report ol the Secretary of the Smithsonian Institution and Financial 
Report of the Executive Committee of tho Board of Regents for the 
Year ending June 10, 1B34 (Publication 3289 ) Pp. 111+78 (Wash- 
Ington, D 0 Government Printing Office ) 

Memoirs of the Geological Survey of India Vol 65, Part 2 The 
Geology or Central Mowar By B C Gupta Pp vl + 107-109 + xv + 
(dates 13-21 (Calcutta Geological Survey of India) 4 12 rupees , 

--- 87 Von Wfillings Yield Tobies Tor Teak 

3y H G Champion Pp 11+30 14 annas , 

l No 89_ The Hifeot of Defoliation on the 
amplon Pp 11 + 8 Saunas, 
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Rationalisation of Scientific Publication 

T HE social aspects of scientific research, and 
the view that men of science should take a 
much more prominent part m spreading a s< lentihe 
outlook and approach to social and other general 
problems of the community , have been eloquently 
urged in recent months .Despite these new 
opportunities and the greater disposition to listen 
to the contribution he can offer in these matters, 
the scientific worker often remains his own worst 
enemy The lack of progress, for example, with 
all attempts to rationalise the publication and 
abstracting of scientific literature, or towards 
effective co-operation between scientific societies, 
continues to demonstrate* an inability of the 
scientific worker to set his own house 111 order, 
if indeed it does not expose* him to the charge ot 
fiddling while Romo bums Conservatism can bo 
preserved from inertia and ineptitude only by 
wise judgment and the assimilation, not the 
rejection, of new ideas 

There are, of course, conspicuous exceptions 
Tho Oil and Colour Chemists’ Association, for 
example, has recently appointed a research and 
development correspondent whose special task is 
to assist in the interpretation of tho results of the 
latest research work in a form which is easily 
assimilated by tho industry or by the public This 
is a welcome sign of the recognition of the need 
for expositors or interpreters of science if industry 
and society are to utilise to any wide extent the 
scientific knowledge which is already available for 
them, apart altogether from the penetration of 
science into the new fields of social research The 
laxity of scientific men generally in regard to the 
exposition of their results, the widespread use of 
jargon, the inability of many scientific workers to 
express themselves m concise and accurate English, 
are Henous obstacles to the* spread of scientific 
knowledge into the sphere of political action 
Even in industry, startling examples are often 
encountered of the indifference of the research 
worker to the reporting of his results 111 terms 
intelligible either to other scientific workers or those 
responsible for management The industrial 
worker often remains ignorant of, and amazingly 
indifferent to, the contrast between the meticulous 
accuracy of his experimental work and the careless 
and ambiguous manner in which he presents his 
results Ho does not appear to realise that lack 
of care at this point may vitiate his work as 
effectively as inaocuracy in the laboratory 
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In consequence of this neglect, besides the 
difficulty placed m the way of the assimilation of 
scientific investigations into industrial or social 
practice, the scientific worker adds to the burden 
of publications of which he is often the first to 
complain Looseness of thought, and indifference 
to the accurate and correct use of words, aro a 
prime causo of the redundancy noticeable in 
many scientific papers Dr H Moore was un¬ 
doubtedly justified in stressing this point ill his 
presidential address last year to the Institute of 
Metals There are few papers indeed which would 
not have gained both from a scientific and from a 
literary point of view by careful revision, the 
exclusion of all irrelevant matter and the ohoieo 
of the simplest and fewest words to express the 
author’s meaning As Dr Moore pointed out, a 
clear idea of what he is doing and why he is doing 
it is as essential to the research worker in writing 
lus paper or report as it is in the conduct of his 
experiments A command of terse pregnant 
English is a valuable possession to the writer of 
a scientific paper, and is worth much trouble and 
patience to acquire One of the merits of abstract¬ 
ing work as oarned out in the past under the 
Bureau of Chemical Abstracts and elsewhere has 
been the discipline it imposes on tho abstractors 
in regard to conciseness and clarity Apart from 
the knowledge the abstractor acquires of his 
science, it enforces precision of language which 
should be a great asset in the writing of papers in 
subsequent life, and should exemplify, to him at 
least, the way in which force and clarity are 
related to brevity 

Dr. Moore estimates that the length of a 
scientific paper might well be reduced by about 
twenty per cent m this way, with advantages both 
in clarity and in dimmished printing and publish¬ 
ing costs , and this reasonable estimate is suffi¬ 
ciently large to indicate that the matter is one 
well worth close attention by scientific societies 
One of the difficulties is, however, the lack of 
perspective which sometimes characterises scientific 
writers—a failure to see their topic in its true 
relation to the science as a whole, and a tendency 
to claim, for the normal or average, tho fuller and 
more detailed treatment which should be tho 
privilege of those few papers which describe some 
really outstanding achievement or advance 

This question of values cannot be evaded. It 
^essential in the investigator alike in planning, 
executing and describing his work. It is equally 
essential when we confront the large question of 


tho rational treatment of tho mass of scientific 
literature to-ilay and the most efficient distribution 
of the burden To its absence must be attributed 
the duplication of abstracting work which still 
persists, m regard to chemical literature, despite 
tho example of co-operation afforded by the 
Society of Chemical Industry and the Chemical 
Society for nearly ten years That it is difficult 
to avoid overlap between different fields such as 
chemistry, entomology, physiology, physios and 
engineering, etc , is obvious, though even here 
co-operation is less difficult than is imagined by 
tho superficial Tho duplication within any one 
field such as is provided by tho abstracts of tho 
Society of Public Analysts or the Society of Dyers 
and Colourists, to cite only two examples, whuh 
merely rc-issue in varied form and at a later date 
tho Rubstanee of abstracts provided for the whole 
science or profession by the Bureau of Chemical 
Abstracts, is surely remediable Powerful argu¬ 
ments might be addressed m favour of tho State 
contributing towards the cost of scientific pub¬ 
lications, but support is unhkely to be given before 
mon of science thomsolves eliminate tho duplication 
of effort to which wo have referred 
The waste and duplication are not confined, 
however, to abstracting publications The same 
confusion of thought is to bo found in regard to 
other types of publication as a result of tho 
sectionalism and exoessivo specialisation in which 
such a profession as chemistry abounds Each 
group pursues its own interests and special require¬ 
ments without regard to those fundamental needs 
which must bo servod if its own specialisation is 
oven to be possible The net result is an intoler¬ 
able burden on the parent and more comprehensive 
societies, such as the Chemical Society, whioh is 
appreciably enhanced by the marked reluctance 
of tho younger members of the profession to 
support such societies by actual membership as 
compared with a couple of decades or so ago 
Chemists are probably neither better nor worse 
than other scientific workers in these matters, but 
if they and other men of science tend to lament 
rather too freely the burden which membership 
of numerous societies or the cost of publications 
plaoes upon them, they should remember that the 
remedy is largely within their own hands. The 
setting of their own house in order would bo a 
sure way of establishing the confidence of the 
community in the capacity of scientific workers 
for the wider fields of social servioe now opening 
before them. , 



March 9, 1935 


NATURE 


Two Historical Notes 

By Prof E N da C Andrade, University College, London 


Humphry Davy’s Experiments on 
the Frictional Development of Heat 
N practically all textbooks on heat, certain 
experiments of Humphry Davy are citerl as 
constituting early oxjicnmental proof of the 
dynamical theory of heat, and they are generally 
said, cither directly or by implication, to be of 
major importance There is a certain amount of 
variety in the description of what these exjiori- 
ments were several authors (for example, 
Poynting and Thomson, Gnmschl, Loch and 
Adams and Hoare) say that he rubbed the pieces 
of ice together in a vacuum, whilo others (for 
example, Edser and Preston) say that he performed 
the experiment in air, and afterwards carried it 
out in vacuo Now any physicist who contemplates 
repeating the experiment will, I think, at once 
be struck with the difficulty, if not impossibility, 
of carrying it out in such a way as to produce 
anything in the nature of a convincing result 
If the ice is covered with a film of water, the 
friction is so small that scarcely any work is 
done, while if it is really dry it is liable to stick 
In any case, to mako the frictional heat appre¬ 
ciable, it is necessary to have a normal force 
holding the two surfaces together, and then ono 
gets the well-known lowering of freezing point and 
consequent melting, if the surroundings arc at the 
ice point, with all the possible dangers of regolation 
at the edges Again, the amount of work required 
to melt 1 gm of ice is very large the criterion 
is an extraordinarily insensitive one All these 
difficulties arc, perhaps, sufficiently summarised 
in the fact that nobody, apparently, has ever 
tried to repeat the experiment, and I, for one, 
would not care to undertake it 

It is, then, perhaps worth while pausing a 
moment to inquire just what Davy did, anil in 
what circumstances The account of these and 
oortain other experiments was the author’s first 
contribution to science, and was published (in 
“Contributions to Physical and Medical Know¬ 
ledge, principally from the West of England”, 
edited by Thomas Beddoes, father of the poot 
Thomas Lovell'Beddoes) early in 1799, when ho 
was twenty years old The work was, then, 
presumably carried out when he was nineteen 
The first experiment described is directed to show 
that light is not an effect of heat, he held that 
he had proved experimentally that particles of 
iron can be heated to the melting point without 
giving out light! The second and third are the 
oelebrated ice experiments 
In the first of these, described in less than three 


hundred words, without any detail, Davy says 
that lie fastened two pieces of ice bv wires to two 
iron bars and that “by a peculiar inochanism” the 
ice was kept m violent friction for some minutes 
The pieces of ice “were almost entirely converted 
into water” which, strangely enough, was found 
to bo at 35° “after remaining in an atmosphere 
at a lowor temperature for some minutes”, or, in 
other words, the friction of 100 can raise water 
many degrees above the melting point 1 Even 
supposing that the stroke of the ‘engine’ was 
5 tm , and that it executed 100 strokes a minute, 
and that the coefficient of friction was 0 5, this 
would mean, if for “some minutes” we read “ton 
minutes”, that the force pressing tho pieces of 
ice together would have to bo equivalent to an 
additional pressure of about 4 atmospheres The 
whole experiment is fantastic This is said in no 
disrespect to Davy how could ono expect an un¬ 
trained hoy in 1799 to curry out an experiment 
which even to-day would tax an experienced 
physicist, to say tho least 1 No doubt tho whole 
effeot observed by Davy was due to conduction 
The second experiment, tho ono in a vacuum, 
was not concerned with ice at all, but with the 
melting of wax The wax was apparently attached 
to a metal plate, against which rubbed a clockwork- 
driven wheel The clockwork stood on a piece of 
ice in which was cut a channel containing water, 
and the wholo was undei an exhausted liell-jar 
The argument was that if the heat requirod to 
melt the wax had passed from the 100 to the clock¬ 
work, the water would have frozen As, however, 
the heat required to produce tho rise of tempera¬ 
ture observed m tho clockwork amounted to but 
12 calories, only 0 15 c e of water would havo 
frozen in any event, which actually could not be 
observed by eye in a rougli channel cut m a picco 
of ice The experiment proves nothing at all 
I may bo hold to have spent too much time on 
a point which some may say is of historical 
interest only I hold, however, that it is very 
inadvisable that students should bo taught to 
attach a fundamental importance, not to experi¬ 
ments crudely earned out, which were afterwards 
improved, but to experiments of which on< prob¬ 
ably cannot be earned out at all, while the other 
is so ill-designed as to prove nothing I am no 
denigrator , I do not think that it detracts from 
the greatness of Davy to point out that his first 
oxpenments, earned out when he was a country 
lad, were uncntioal and lacked all quantitative 
basis It is time, however, that they ceased to 
be ranked with such convincing demonstrations 
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as those of Rumford, and disappeared from the 
textbooks Or, if they are quoted, do let us have 
instructions as to how to melt two pieces of ico 
by rubbing them together in a vacuum 

Newton's Early Notebook 
In the Isaac Newton Memorial Volume, produced 
in 1927 to commemorate the two hundredth 
anniversary of Newton’s death, them was pub¬ 
lished for the first tune the contents of an early 
notebook, compiled by Newton as a boy or young 
man The first part consists of a collection of rules 
and hints relating to drawing and painting (how 
to shade, how to enlarge a picture*, to make a 
russet colour and so on) , of icceipts for cements, 
baits and other odd things , ol cures for certain 
troubles , and of tricks Prof David Eugene 
Smith, who edited this matter, attributes it to 
some time within the period 1955-58 and 
apparently takes it to have been compiled by 
Newton Prof Louis Trenchard More, in bis lift' 
of Isaac Newton, published last year, comments 
“The most interesting, perhaps, of the items m 
this book, are those referring to drawing and the 
making of pigments, as they show the great interest 
he took in the art, and to the chemieal and 
medicinal recipes which he jotted down” 

This part of the noteliook is, however, no 
collection of Newton’s own, but is copied out from 
a book of receipts popular at the time, namely, 
John Bate’s “The Mysteries of Nature and Art”, 
of which the first edition was printed in 1634, 
and the third and last edition (a copy of which 
is m my possession) in 1654, shortly before the 
period to which we must attribute the part of 
the notebook in question With this edition I 
have checked off all Newton’s rules for drawing 
and painting, and many of his odd receipts—in 


fact, everything down to and including “To 
ingravo on a flint” in Prof David Eugene Smith’s 
reprint The small remainder of this part of 
Newton’s notebook consists of a few medical 
prescriptions and conjuror’s tricks, which ho may 
have picked up while lodging with Mr Clark, the 
apothecary I have not been able to trace them 
Another point of interest in Bate’s book is that 
it contains full directions for making a water 
clock, which correspond to the account which Dr 
Stukeley* gives of the water clock undoubtedly 
made by Newton There is no doubt, then, that 
the “Mysteries of Nature and Art” was a hook 
which young Newton freely consulted, and I 
conjecture that profounder historians than mvself 
will find that it well rejmys study 

1 may add that I find it a little difficult to 
accept Pro! Smith’s attribution of date, 1655- 
58, for the first part of the notebook On the 
first page of the book is the inscription 

ISAAC NEWTON HUNC L1BRUM 
POSSIDET 
TESTE 

EDVAKDO SKOKER 
FRET 2 1 ' OB 

1659 


Now, while a boy might write his name m a 
notebook, with his signature witnessed, as a school¬ 
boy joke, some time after purchase, ho is very 
unlikely to put the price, m this particular instance 
2 \d , except at the date of purchase We know 
that Newton was very careful in his accounts of 
expenditure I think wo must take it that this 
inscription was inserted when the notebook was 
bought, and gives the date of the first entries 




Centenaries of Newcomb and Schiaparelli 


S IMON NEWCOMB and Giovanni Virgmio 
Schiaparelli were bom within two days of 
one another, the former at Wallace, Nova Sootia, 
on March 12, 1835, and the latter at Savighano, 
Piedmont, on March 14, and they died within a 
year of one another, Newcomb passing away on 
July 11, 1909, and Schiaparelli on July 4, 1910 
Counting among their most distinguished con¬ 
temporaries Lookyer, Huggins, Gill, Janssen, 
Loewy, Otto Struve, Auwers, Asaph Hall, Langley 
and Young, Sohiaparelh was long regarded as the 
foremost of Italian astronomers, while Newcomb 
became to be recognised as the most eminent man 
of science in the United States 
They devoted themselves to widely differing 
branches of astronomy Newcomb, as a member 


of the staff of the Naval Observatory, Washington, 
and as head of the “Amenoan Ephcmens and 
Nautical Almanac”, during the course of forty 
years, contributed greatly to the advancement of 
gravitational astronomy, while Schiaparelli added 
immensely to the knowledge of meteors, oomets 
and the planets Honours were bestowed on them 
by many societies and institutions , both were 
associates and medallists of the Royal Astro¬ 
nomical Society, both were foreign members of the 
Royal Society and foreign associates of the Pans 
Academy of Sciences, while Newoomb’s connexion 
with the United States Navy was recognised by 
Congress granting him the rank of a tear-admiral. 

Of Newcomb, many appreciations were written 
after his death in 1909, but the most fascinating 
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record of his life is his own “Reminiscences of an 
Astronomer”, published when he was sixty-eight 
years of age In this, when shaking of Oavloy 
the mathematician, he said, “His life was that of 
a man moved to investigation by an uncontrollable 
impulse , the only sort of man whose work is 
destined to lie imperishable” The remark might 
well apply to Newcomb himself, for when at the 
age of twenty-two years, after an unusual start 
in life—which had included two years’ service 
under a quack doctor—he entered his own “world 
of sweetness and light” as a computer m the office 
of the “Nautical Almanac” at Cambridge, Mass , 
his genius found the avenue which was to load 
him to the highest distinction 

Of Ins work, his travels and his friendships of 
the years 1857-77, Newcomb gave an account in 
the early chapters in his “Reminiscences” “On 
September 15, 1877,” he went on to say, “T took 
charge of the Nautical Almanac Office The change 
was one of the happiest in my life T was now 
in a position of recognised responsibility, where 
my recommendations met with the respect due 
to that responsibility, when) I could make plans 
with the assurance of being able to carry them 
out ” He was editor of the “American Ephe- 
mens and Nautical Almanac” for twenty years, and 
his most valuable work for science was done in 
connexion with it It was this work which led to 
his being awarded the Copley Medal m 1890, and 
being elected a foreign associate of the Pans Acad¬ 
emy of Sciences m 1895, m succession to Helmholtz 
A devoted public servant and an indefatigable 
worker, Newcomb set an inspiring example to all 
with whom he came in contact, while, said Sir 
Robert Ball, "His habitual loftiness ol thought, 
nobility of character, dignified courtesy and ever- 
reody helpfulness endeared him to his many 
friends on both sides of the Atlantic” 


Schiaparelli was far more fortunate than New¬ 
comb in his early environment, and at the age 
of nineteen years graduated from the University 
of Turin m engineering and architecture For a 
year or two he taught mathematics, but astronomy 
had already laid its hold upon him, and in the 
year that Newcomb began his work at Cambridge, 
Schiaparelli was able to enter the Berlin Observa¬ 
tory, then directed bv Kncke, and two years later 
secured a post at Pulkovo under the Struves 
Recalled to Italy m 1800 to become assistant to 
C'arlim at the Brera Observatory, Milan, in 
Septemlwr 18(12 on the death of (jarhni he was 
made director of the Observatory and this post 
he held for thirty-eight vears 

Schiaparelli’s first year at Milan was marked by 
his discovery of the asteroid Hesperia Four years 
after becoming the director, he announced his 
discovery of the connexion between meteors and 
comets, and m 1873 he published his “Le Stelle 
C'adenti”, declared by Lockvor to be one of the 
greatest contributions to the astronomical litera¬ 
ture of the nineteenth century In 1877 he com¬ 
menced his olmorvations of Mars, m 1882 began 
the study of Mercury and Venus and between 
1875 and 1899 made 11,000 measures of double 
stars Failing sight brought an end to his 
observations, and in l'KX) he retired Among his 
later work was his book on the astronomy of the 
Old Testament, in the preparation of which he 
had examined the dates of 2,764 Babylonian 
documents which had been translated 

SchiajiareUrs views on the so-called ‘oanals’ on 
Mars led to much controversy, and it is worth 
recalling that it was this which reawakened 
Lowell’s interest in astronomy and led him to 
erect the Lowell Observatory, at Flagstaff, 
Arizona, where just five vears ago the planet 
Pluto was discovered 


Modern Plastics 


S OME criticism has been made of the word 
‘plastics’ as apphed to the industry which 
goes under this name to-day The word ‘plastics’ 
is usually associated with clay, putty or similar 
materials which.can be worked and shaped by 
hand But ‘plastics’ has not, oven in the past, 
been limited to materials which retain their 
plasticity Clay, having been moulded into shape 
while in a plastic condition, takes permanent 
form after baking, but the article in its permanent 
form is still classified in the ‘plastics' group The 
bulk of tho products of the plastics industry in 
its modem form may similarly be characterised— 
initially plastic, they are converted by heat and 
pressure into permanent forms. 


Bayer in 1872 first announced that phenols 
would react chemically with formaldehyde, but 
beyond this fact little further attention was paid 
by him to the product Other workers investigated 
the reaction later, and Kloeberg in 1890 first 
discovered that it was not a pure product that 
was obtained, but a sticky viscous material Then 
technical mon more commercially minded camo 
into the field and started investigations One of 
the early patents was taken out by Luft in 1902, 
who described a horn-like material which could 
be turned and shaped into various articles He 
described it as artificial horn Others followed, 
but none of them appears to have made a material 
which was commercially useful, since they found 
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ru> means of controlling the reaction or arriving 
at a reliable or satisfactory end-product 

Certain firms in Croat Britain and in the United 
States began to develop tho condensation product 
m liquid form for varnish purposes, but not until 
Dr Baekeland turned his attention to this reaction 
was progress made Dr Baekeland announced his 
now discovery in 1908, and applied for patents m 
most countries m the world Tho basis of his 
invention consisted m the use of relatively small 
proportions of ammonia as an accelerator m the 
reaction lietween phenol and formaldehyde, aw 
against large amounts of acid or alkali used 
hitherto He found that by the use of a small 
amount of alkali, the reaction could be controlled 
and checked at a convenient point dunng its 
progress, this resulting m an intermediate product 
between the raw materials and the final end- 
product obtained previously, which was hard, 
brittle and non-plastic 

All previous workers on this product had 
obtained a crystalline product or a hardened mass 
which was of little value Dr Baekeland succeeded 
m producing a material which could be used 
commercially It could be readily handled, being 
a resin-like solid which could bo ground, powderod, 
softened or dissolved in solvents This he termed 
Bakelito ‘A’ This product was chemically ohanged 
on the application of heat by polymerisation into 
a permanently hard amber-like solid which would 
no longer soften by heat, had good insulating 
properties and was termed Bakelite ‘O’ When 
mixed with fillers in a powdered state, it oould 
he introduced into steel moulds, subjected to heat 
and pressure m hydraulic presses, and, by con¬ 
tinued application of heat, it set solid and assumed 
the shape or the contour of the mould into which 
it had been pressed, and could be discharged 
permanently solid This process is the basis of 
tho modem plastio moulding industry to-day 

The early material of Dr Baekeland’s invention 
was somewhat variable in quality and slow in its 
rate of hardening m tho mould to the ‘C’ stage, 
and consequently the moulding industry made slow 
headway. It was in a very elementary stage, and 
it was not until towards the end of the War that 
praotioal advancement in the technique of manu¬ 
facture of what are now termed the resinoid 
moulding powders, showed any progress in Great 
Britain The last fifteen years baa brought about 
considerable change in the industry and its 
technique. Where twenty-five years ago the 
moulding materials consisted of the resin A, 
ground to powder and mixed with dye and wood- 
meal, of which the rate of hardening was 5-15 
minutes for an article of relatively small size, to-day 
similar articles are turned out from oomplex 
moulding mixtures at the rate of 1-1J minutes in 
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multiple impression moulds having as many as 
50-75 impressions , so that where one artiole was 
producod m five minutes, wo have to-day 200-250 
of the same articles turned out in the same time 

The production of mouldings has been referred 
to as illustrating the advancement of one side of 
the resinoid plasties industry Dr Baekeland’s 
invention led to tho production of other useful 
materials, apart from mouldings for the electrical 
and allied industries It was found that, when 
this Bakelite Resinoid A was dissolved in solvents, 
and paper sheets were impregnated with it and 
then dried and pressed together in a hydraulic 
press between steam-heated platens, tho resinoid 
hardened and made a oompaot mass consisting of 
laminations of paper sealed together by the hardened 
resinoid, the produot was ‘Bakelite laminated 
sheets’ This material was found to be very hard 
and tough, yet it could be maohined and had 
excellent insulating properties It found a ready 
application in the eloctrioal industry Tho advance¬ 
ment in this branch of tho industry has boon less 
spectacular than in tho moulding section, but 
advances have been made The methods employod 
in production to-day are very much tho samo as 
when this material was originally introduced, 
apart from minor improvements in plant, but I 
feel sure wo can look for great advances in methods 
ot production, cheapening in oosts and widening 
its applications 

Until the last year or two, the production of 
mouldings had been confined to small artioles 
chiefly for tho oleotric&l industry, suoh as switoh 
oover plates, distributor heads for car ignition sets 
and picnic set requisites and many similar produots 
With the introduction of radio sets at a pnoe to 
attraot the masses, the question of the production 
of cabinets to house the sets was considered by 
those oonooms which turned their attention to the 
production of suoh sets in large quantities in 
standard and uniform design It then became' 
evident that a case or housing for suofi sets oould 
be produced in plastics more fitting in design to 
meet modem requirements at prices to compete 
with those constructed of wood This led to the 
production of the moulded radio cabinet, of which 
there are many examples to be seen to-day. The 
production of these cabinets called for the installa¬ 
tion of very large and expensive hydraulio presses 
and moulds ooeting several thousands of pounds. 
The very existence of these presses will, no doubt, 
have the effect of leading the industry into the 
production of larger mouldings. The general 
tendency will be towards the production of still 
larger articles in moulded plastioe, each moulding 
requiring many pounds of powder, 'thus gradually 
supplanting many artioles and parts of artioles 
at present made in wood or metal by plastio 
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• mouldod articles made on mass production lines 
When this comes about, it is obvious that designs 
will have to change to meet the modern technique 
of production 

Very serious artistic thought should be given 
to the designs for the future, in order that such 
production may not only be practical from a mass 
production point of view, but also both restful 
and pleasing to the eye in outline and colour In 
that way they will establish for themselves a 
permanent future and not be just a ‘five minute 
wonder’ to die out for lack of permanent artistic 
foundation This is a jioint to which the industry 
should pay attention if it desires to establish itself 
as one of the mam industries of the future 

The laminated material referred to above is at 
present relatively new compared with the mould¬ 
ing industry Its chief applications havo been 
industrial, in so far that it has formed a part in a 
mam assembly, that is, in its use for insulation 
purposes in electnoal equipment Now, however, 
the material can bo produoed m sheets of larger 
sizes and in various colours and finishes, and it is 
already finding a uho in industries that cater for 
domestic requirements The laminated about 
material has some valuable features as it is 
resistant to heat, not readily marked or scratched, 
unaffootod by alcohol and other solvents, and can 
be highly polished Such properties are of value 
for many domestic applications It is used for 
tops of tables in cafes, for dressing-table tops in 
hotels In the United States it has been tried out as 
panelling for ships, state-rooms, cocktail bars, and 


similar applications are under trial in Great Britain 
There are many uses for tins material not yet 
dovolopod, as it is difficult to find any other class 
of product which exhibits .similar properties 
There is no doubt that wo shall si e large develop¬ 
ments in its use during the next few years When 
sheets of this product are available in pleasing soft 
colours, they are likely to find favour for room 
decoration, for wlm h, m many ways, they arc ideal 
Future designs will require careful thought and 
planning Present ideas do not entirely fit in with 
production of this type of material, and a new art 
and technique will havo to be developed to meet 
these new products Many articles which were 
previously made by hand, in many eases elaboratelv 
decorated by the craftsman, will in the future be 
produced m mass by this new process of moulding 
and fashioning For a tune, the craftsman’s hand 
on the finished article will disappear until the 
industry has so advanced its technique that present 
difficulties of production have disappeared , then, 
there will lie room for the craftsman to exercise 
his art—not on the finished article or on its con¬ 
struction, but m the steel or other material foi imng 
the master model from which such articles will 
be produoed, and by engraving into it pleasing 
designs and artistic ideas which will be effectively 
and correctly reproduced in detail on the moulds! 
articles By these modem processes, such articles 
will lie manufactured in quantities which will 
enable them to bo sold at prices within the pur¬ 
chasing capacity of the majority 

H V Pottkr 


Obit 

Dr R C. K-nioht 

CIENTIFIC horticulture has suffered a heavy loss 
by the death on January 28 of Dr R C Knight, 
assistant director of tho East Mall mg Research 
Station He was bom m 1891 and was educated at 
Sexey’s School, Bruton, Somerset, and at tho Uni¬ 
versity of Bristol, where he took a degree m botany 
He obtained a Board of Agriculture research scholar¬ 
ship in plant physiology in 1916, whioh he hold at 
the Imperial College of Science and Technology, anti 
in 1919 he was appomtod to the staff of the Research 
Institute of Plant Physiology of that College His 
association with East Mailing Research Station began 
m 1920, when the demonstration of striking examples 
of rootstock influence upon the scion opened up a 
promising field for physiologiool investigations. At 
first Dr Knight merely visited tho Station for short 
periods to familiarise himself with his probloms and 
to collect the necessary material By 1922 it became 
obvious tliat in order to push forward with the work 
he must live on the spot with his material, and he 
was seconded for duty at the East Mailing Station, 
where he worked until his death. 


uary 

So wide were' Knight’s intoiests that ho rapnilv 
became familiar with tho horticultural problems 
being investigated around him, and although ho 
often said that these enrlv years were “spent m 
closing doors by obtaining negative results ruthcr 
than in opening them”, this was an essential pre¬ 
liminary exploration, and he was all tho tune evolving 
in lus nund and discussing with his colleagues those 
‘phj sio pomological’ methods which he used so 
much in later years While ho did mueh careful 
work in determining tho optimum conditions for 
raising hard-wood and softwood cuttings, his out¬ 
standing contribution was concerned with the 
practice of layering Hero ho emphasised and eluci 
dated tho all-important part played by the etiolation 
of the base of the shoot in encouraging adventitious 
rootmg By directing attention to this aspect he 
made it possible to reproduce with much greater 
certainty clonal races of a far wider rnngo of plants 
than had been possible heretofore 

Knight’s contribution to horticultural science, how¬ 
ever, is m no way measured by the twenty or moro pub 
lished reports standing under his name He exercised 
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a profoundly stimulating influence not only upon his 
immediate colleagues, but also upon the large number 
of graduate workers and investigators on leave from 
overseas who visited the Research Station for long 
or short periods 

Much of Knight’s thought and raie is built into 
the structure and equipment of the laboratories and 
library, but after these are forgotten 1iih informal 
methods of evoking stimulating discussion, his 
unobtrusive readiness to give good counsel and frank 
criticism, and Ins gift for inspiring confidence will long 
be romemboml by Ins colleagues 


Dr Herbert Weld 

We regret to record the death at the age of eighty- 
three tears of Dr Heihert Weld, geographer and 
archaeologist, which took place at Lulworth Castle, 
Dorset, on February 4 

Dr Weld was best known as an authority on the 
history and geography of AbyHsima, parts of which 
country he was the first to map Of rocent years, 
however. Ins name has moro frequently been before 
the public in connexion with the exploration of Kish 
in Iraq by the Oxford University Expedition under 
Prof S Langdon, for winch lie was responsible, 
obtaining the concession at Tell Aheimnr while in 
Iraq in 1022, and financing the expedition, which 
began operations in the following year In addition 
to a large number of antiquities and an invaluable 
store of archaeological data going back to the earliest 
stages of human occupation of the country, the 
expedition acquired some thousands of inscribed 
tablets These, with such of the antiquities as were 
allotted to the expedition, were presented to the 
Ashmoleun Museum at Oxford 

Herbert Weld (formerly Weld Blundell) was the 
son of Thomas Weld-Blundell of Inco Blundell, and 
was educated at Stonyhurst and Queen’s College, 
Oxford, from which university he afterwards received 
the honorary dogree of D Lit in recognition of his 
work in connexion with the expedition to Kish 
Before Jus exploratory work in Abyssinia ho had 
already travelled in Persia (1891), Libya (1894), 
where he visited all the oases m turn, and Cyronaica 
(1895) While in Persia ho visited Porsepolis and 
took a number of moulds of the reliefs, which ho 
presented to tho British Museum and the Louvre. 
He also prepared a scheme of restoration which was 
eventually utilised His first visit to Abyssinia took 
place m 1898-99, when he travelled from Somaldand 
to tho Sudan, bringing back a large collection of 
birds, including seventeen new species, which he 
presented to the British Museum (Natural History) 
In 1905, after tho interruption of the South African 
war, whore ho was present as a newspaper corre¬ 
spondent, lie was again in Abyssinia, continuing his 
work of mapping and collecting. On this occasion 
he covered the previously unmapped course of the 
Blue Nile from Tsana to tho Sudan He had already 
been a contributor to the Geographical Journal, the 
“Annual” of the British School at Athens and the 
Journal of the African Society, when in 1923 his 
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Abyssinian studies boro further fruit in a highly 
valued volume, “The Royal Chronicle of Abyssinia, 
1700 1840”, of which the text, in translation from 
the “Ethiopie Chronicle” in the British Museum, was 
accompanied by learned and informative appendixes. 


Prof R A Robertson 

Robert Alexander Robertson, born in Rattrav, 
Perthshire, in 1873. was a graduate in arts and in 
siienee of the University of Edinburgh doing to 
the University of St Andrews in 1889, he was 
appointed lecturer in botany in 1891. his status 
being raised to that of render in 1015 In 1929 a 
chair of botany was instituted and Prof Robcitson 
became its first occupant Ho retired in Septomber 
1934, and tiled on January 15 last 

Robertson was a great teacher Not only had 
he the power of imparting knowledge, but ho 
also developed initiative and created enthusiasm 
In his early years at St Andrews he provided 
many examples from the vegetable kingdom to 
illustrato the then now conception of ‘fuiu tional 
inertia’ advanced by' Fraser Hams In those days, 
too, recognition of timbers by their microscopic 
structure was pioneer work when illustrated by 
microphotographs 

Pro! Robertson was a follow of the Royal Society 
of Eduiburgh and of tho Linnean Society He was 
a fellow of the Botanical Society ot Edinburgh and 
its president in 1915 He was elected to the committee 
of management of the Imperial Bureau of Mycology 
from its inception in 1922 Prof Robertson com¬ 
manded tho St Andrews contingent of tho O T C 
from 1912 until 1022 

A man of groat sympathy and of high principle, 
Prof Robertson strove m all things to do that which 
was best In this creod lie gave forty-four yoars of 
strenuous sorvico to his adopted University, and 
devoted a life to tho advancement of botany in 
Scotland 

Prof Basil Hall Chamberlain, emeritus pro¬ 
fessor of Japanese and philology in the University of 
Tokyo, died at tleneva on February 15 at tho age of 
eighty-four years At tho time of his retirement from 
the Univorsity of Tokyo in 1905, he was widely 
recognised as one of the first authorities on the life 
and culture of the Jafianosc, avoiding tho senti 
mentality and false idealisation which characterised 
most writers on the country of his day' 


We regret to announce the following deaths , 

Sur Leslie Mackenzie, medical member of the 
Scottish Board of Health from 1919 until 1928, and 
president of the Geographical Association in 1931-32, 
on February 28, aged seventy-two years 

Sir William Morris, superintendent of the Ordnance 
Survey of the Transvaal and Orange River Colony 
in 1902-7, on February 26, aged eighty-eight years. 
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News and Views 


New Fellows of the Royal Society 

The Council of the Royal Society has agreed to 
reoommond for election into tho Society the following 
seventeen candidates Dr N K Adam, research 
ehomist, University College, London ; Prof K N. da 
C Andrade, Quaui professor of phyBics, University 
of London; Sir Frederick Banting, professor of 
medical resoarch, University of Toronto , Prof 
S P Bedson, Goldsmiths’ Company’s professor of 
bacteriology, London Hospital Modieal School, Mr 
E. J Bowen, follow of University College, Oxford , 
Mr G E. Briggs, lecturer in plant physiology, 
Univorsity of Cambridge ; Prof H Graham Cannon, 
professor of zoology. University of Manchester , Prof 
W K le Gres Clark, Dr Lee's professor of anatomy. 
University of Oxford ; Prof J S Foster, professor 
of physics, McGill University, Montreal, Dr A. L. 
Hall, lately assistant director of the Geological 
Survey of the Union of South Africa , Dr W H 
Hatfiold, Brown-Firth Research Laboratory, Shef¬ 
field , Dr J do Graaff Hunter, latoly of the Survey 
of India j Dr B A Keen, Rothamsted Experi¬ 
mental Station ; Prof, R A. Potors, Whitley pro- 
fossor of biochemistry, University of Oxford , Prof 
J. Read, profossor of chemistry. University of St 
Andrews ; Dr R N. Salaman, director of the Potato 
Virus Research Station, Cambridge j Dr R Stoneley, 
leoturer m mathematics, University of Cambridge, 

New Fellows of the Royal Society of Edinburgh 

At the ordinary meeting of the Royal Society of 
Edinburgh, held on March 4, tho following ordinary 
fellows were elected Dr J L Brownlie, chief 
medical officer. Department of Hoalth for Sootland ; 
Dr R S Clark, scientific superintendent. Fishery 
Board for Scotland , Lieut -Col 8 H Cowan, 
leoturer in forestry engineering, University of Edin¬ 
burgh , Mr C F. Davidson, geologist, H M Goo- 
logical Survey of Groat Britain, Mr Maxwell 
Davidson, lecturer m heat engines and thermo¬ 
dynamics, University of Edinburgh , Dr B N. 
Desai, assistant meteorologist, Government of India ; 
Dr R. Grant, demonstrator, Zoology Department, 
Univeiaity of Leeds , Dr A M M. Grierson, senior 
assistant medical officer of health, Manchester , Dr 
A C. W. Hutchinson, dean of the Edinburgh Dental 
Hospital and Sohool j Dr J H Kenneth, assistant, 
Imperial Bureau of Animal Genetics, University of 
Edinburgh, Prof. Peter MaoCallum, Pathology 
Department, .University of Melbourne, Australia; 
Dr. W. A. Mozley, Walter Rathbone Bacon scholar, 
Smithsonian Institution, 1931-34, Department of 
Zoology, University of Edinburgh ; Mr, J. Munnoch, 
formerly controller. General Post Offloe, Edinburgh ; 
Dr. B. Narayana, leoturer in physiology, University 
of Patna, India; Mr C. S. Pioharauthu, assistant 
professor of geology. University of Mysore, India; 
Mr. T. Rowatt, director. Royal Scottish Museum, 
Edinburgh; Prof. M. G. Say, Department of Elec- 
trioal Engineering, Heriot-Watt Colloge, Edinburgh ; 


Mr Eric SteveiiHon, lecturer in Engineering, Uni¬ 
versity of Edinburgh , Dr J D Sutherland, lei hirer 
in psychology. University of Edinburgh , Mr J E 
Touche, Edinburgh , Sir William Whyte, solicitor, 
Uddingston 

Sir C. V. Boys, F R S. 

On Thursday next, March 14, Sir 0 V Boys ~ 
more familiarly known as Prof Boys, though the 
honour of knighthood was conferred upon him by 
H M The King at the beginning of this year -will 
bo eighty years of ago , and his friends everywhere 
will, we are sure, be glad to associate themselves 
with us in offering lniu a tribute of esteem and 
congratulation on this event Tho Royal Society 
Club, of which Boys is the senior member, is to 
celebrate the occasion with a festival dinner, at which 
he will be presented with an album containing the 
autogiapbs of members of the Club Tho Club 
consists of a group of fellows of the Royal Sooioty 
who dine together on the days of the ordinary 
meetings It was formod so long ago as 1743, and its 
history has been related in a substantial volume by 
Sir Archibald Ueikio entitled “Annals of the Royal 
Society Club”, published in 1917 Benjamin Franklin 
was very frequently among the visitors in tho latter 
half of tho eighteenth century , and it is particularly 
appropriate to recall this association with tho Club 
of tho disooverer of the naturo of lightning, and the 
recent work of Boys in tho same field 

Since 1752, when Franklin pronxl that lightning 
was an electrical discharge, and concluded that “for 
the most part, in thundeintrokos it is the earth that 
strikes into the clouds, and not tho clouds that strike 
into the earth”, practically no experimental work on 
the subject had boon done until our now Franklin 
devised his rotating lens camera for tho study of 
the propagation of the discharge Boys gave the 
first description of this ingenious instrument in an 
article ontitlixl “Progressii o Lightning" m Nature 
of November 20, 1926 (118, 749), and its uso in 
South Africa by Dr K, C Halliday, Dr B J F 
Sohonland and Mr H Collons has shown that the 
majority of tho lightning strokes examined consist 
of a dart-liko downward-moving loodor stroke, which 
may bo dosenbod as an electron avalanohe, followed 
immediately upon arrival at the ground by a more 
intense upward moving main stroke along thermally 
ionised channels. The device by which this new 
knowledge lias been secured represents, like Boys’s 
gas calorimeter, the production and uso of quartz 
fibres for the determination of the gray itational 
constant and other purposes, the photography of 
rifle bullets and tho study of soap bubbles, the 
application of most original conceptions to experi¬ 
mental inquiry. It may bo trite to say that whatever 
subject Boys has touched he has adorned, but it is 
certainly true that his contributions to classical experi¬ 
mental physios will go down m the history of science 
among the highest achievements of a brilliant period. 
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T. O. Bergman (1735-84) 

Torbern Olof Bergman was bom at Katrine- 
berg, Vestergotland, on March 10, 1735 Educated 
at Uppsala, ho first taught mathematics and physics 
at the University there, before becoming professor of 
chemistry and mineralogy in 1767 He greatly 
improved upon the early technique of blowpipe and 
‘wet’ methods of analysis His most important con¬ 
tribution to theoretical chemistry was his “Essay on 
Electivo Attractions", that is, on chemical affinity 
For many years he endeavoured to determine the 
numerical values for the relative aflmities of the 
elements, bases and acids, but his results were of 
little significance, since no account was taken of such 
factors as mass action and the volatility, insolubility, 
etc of some of the products of chemical reactions In 
the course of his investigations, Bergman discovered 
the elements moljbdenum and tungsten, but it was 
said of him that “lus greatest discovery was Srhoele” 

Medal Awards of the Institution of Chemical Engineers 

At tho thirteenth annual corporate meeting of the 
Institution of Chemical Engineers hold on February 
22, the Moulton Medal, the Junior Moulton Modal 
and Prize of books, and the Osborne Reynolds Medal 
were presented. These awards wore instituted in 1929. 
The Moulton Modal, which commemorates the 
chemical engineering work of tho lato Lord Moulton 
at the Department of Explosives Supply, is in gold 
and bears on the obverse a portrait of Lord Moulton, 
and on the reverse, the seal of the Institution It is 
awarded for the boat paper of each year presented 
before the Institution Papers by non members are 
eligible for this Modal The award for 1934 was 
made for a paper by Mr J Davidson Pratt and Mr 
G. S W Marlow, entitled “Legal Pitfalls for the 
Chemical Engineer” The Junior Moulton Medal is 
in silver, and is a duplicate of the senior award It 
is given for the best paper of the yoar read before the 
Graduates’ and Students’ Section of the Institution 
Only papers by graduates and students of the 
Institution are eligible for this Medal and Prize 
The 1934 award was mado for the paper “Determina¬ 
tion of the Efficiency of a Multi-Stage Washer”, by 
Mr D Gordon Ragg The Osborne Reynolds Medal, 
in silver, commemorates the fundamental investiga¬ 
tions of the lato Prof Osborne Reynolds, and is the 
gift to the Institution of Mr F. A Greene, the 
honorary treasurer It bears on the obverse the seal 
of the Institution, and is awarded for meritorious 
service for the advancement of the Institution For 
1934 the award was made to Mr H J Pooloy, in 
recognition of his work as honorary director of the 
Appointments Bureau of the Institution since the 
inception of this office in 1925 

New President of the Society of Chemical Industry 

Mb W. A. S Calder, delegate director of the 
General Chemicals Group of Imperial Chemical 
Industries, Ltd , has been elected president of the 
Society of Chemical Industry for the year 1935-36. 
Mr. Calder's lifelong association with tho chemioal 
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industry commenced after ho left tho Royal College 
of Science and joined tho stuff of Messrs F C Hills 
and Co , of Deptford In 1899 ho became head 
chemist and manager of Messrs Chance and Hunt 
at Oldbury, of which firm (now part of Imperial 
Chemical Industries, Ltd ) bo became managing 
director in 1917 When the works wore taken over 
by the Ministry of Munitions during the War, in 
addition to an increased output of acids and heavy 
chemicals, un important installation for the manu¬ 
facture of TNT was developed under Mr Calder’s 
direction Mr Calder is a former president of tho 
Institution of Chemical Engineers, and has always 
taken an active jiart in tho administration of that 
organisation and is a member of tho executive boaid 
of tho Clicrnleal and Allied Employers Federation 
He is tho co-inventor with Dr C C Fox of the Calder- 
Fox scrubber for the removal of liquid and solid 
jiartick's from gases 

Malthus Commemoration 

Thomas Robert Malthus, the economist, author 
of the “Essay on the Pnnciplo of Population”, died a 
hundred years ago on Deoember 23, 1834, and the 
centenary was celebrated m Cambridge on March 2 
Many distinguished economists and statisticians met 
in King’s College, along with a few biologists who 
oamo to mark tho influence of Malthus upon Darwin 
and his ‘struggle for existence’. Prof A C Pigou 
presided, and addresses were delivered by Mr. C R, 
Fay, Mr J M Keynes, and by Dr Jamos Bonar, 
whoso book on “Malthus and his Work”, written just 
fifty years ago, remains our chief authority Tho 
same company met again at dinner in Jesus College, 
of which Malthus was undergraduate and follow 
The Master, Mr Arthur Gray, spoke to the memory 
of Malthus, and beside him sat tho one surviving 
kinsman of the philosopher Dr Gray coupled the 
toast with Dr James Bonar’s natno, and charmed all 
his hearers with a simple, intimate account of 
Malthus and his friends, of tho influence which 
Malthus exorcised, and the events and circumstances 
which influenced him Malthus became professor of 
political economy at Haileybury, and was the first 
of all professors of that science ; he was one of tho 
early members of tho Political Economy Club, 
together with Tooke, Ricardo and James Mill , and 
at the very end of his life ho was one of tho founders 
of the Statistical Society Mr Gray had many 
interesting things to say of David Hartley the 
philosopher, also a member of Ins College, whose 
“Observations on Man" and other writings had great 
influence on the political philosophy of the lattor half 
of the eighteenth century Malthus and Coleridge 
(yet another Jesus man), both bom after Hartley 
died, were in their several ways both deeply indebted 
to him. Colendge wrote of him as “Hartley, of mortal 
kind Wisest”, and called his son after his name. 
Hartley Colendge was bom all but fifty years after 
David Hartley died, and just two years before the 
“Essay on Population" appeared. Samuel Taylor 
Colendge and Thomas Robert Malthus died in the 
same year, 1834. 
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The Pace of Progress 

In his Redo locture at Cambridge on March 4, Sir 
Daniel Hall discussed the way in winch State control 
is tending to retard the rate of material progress 
based upon science, and the effect of this tendency 
on scientific life and thought From the ro-birth of 
soionco at the Renaissance, the timo-8pan of social 
and technical progress has steadily diminished The 
two centuries between the invention of printing and 
the foundation of the Royal Society , the hundred 
and forty years from that timo to the close of the 
eighteenth century , tile first ninety yoara of the 
nineteenth century , and the last forty years can bo 
regarded as a Berios of diminishing time-Rpans of 
approximately equal material advance Material 
progress whioh formerly was spread over sovoral 
generations now occurs within a single lifetime, and 
our social economy is correspondmgly disturbed 
This disturbance is the greater because of tho per¬ 
sistence of a social structure developed when agri¬ 
culture was the dominant as woll as the primary 
industry of mankind Agriculture is at present tho 
outstanding example of an industry brought to an 
economic standstill because of our inability to handle 
the enhanced powers of production due to science 
The theory of over-production, liowovor, postulates 
a static sooiety and an inelastic demand, and tho 
disturbmg effect of science m the form of invention 
and discovery ih enhanced by greater efficiency, 
made possible through advances in the technique 
of organisation 

Sir Daniel Hall suggested that the difficulty of 
adjusting the pace of increased production to tho 
social structure first became apparent in agriculture, 
and that the failure of peasant farming to stand up 
to tho competition of mechanised farming m America 
and the newer countries was tho fundamental factor 
in determining the shift of fiscal policies m Kurope 
from 1870 onwards The initial aim of these polieios 
in Europe was to preserve the fundamental peasant 
basis of each State and to check the rate of material 
ohange Tho policy of national self-sufficiency pursued 
by such different methods, for examplo, as in the 
Insh Free State and in Italy or Germany, has 
essentially the same object, and commences by 
lowering the standard of living as tho inevitable 
consequence of excluding imported goods In contrast 
to countries which are content to forego material 
advantages promised by scientific progress and to 
accept a low standard of living as the price of national 
unity and sufficiency, the oqually isolated Russian 
State embrace# science as the means of creating real 
wealth which can be shared among all its population 
and definitely seeks to raise the standard of living 
This system also presupposes a closed autocracy in 
which it is doubtful whether science can continue to 
grow or be required, and Sir Daniel suggests that the 
Marketing Boards now being tned in Great Britain, 
while an alternative to these two types of autocracy, 
equally eliminate individual enterprise and threaten 
to damp the fire of research. Science is an extinguish- 
able response to man’s inherent curiosity and its 


oourso needs to bo broadened not arrested, so that 
science serves tho majority and not merely the 
interests of a few 

Scientific Developments and Defence Against Air Attacks 
The Under-Secretary of State for Air, Sir Philip 
Sassoon, announced in the House of Commons 
recently that a special committee has been set up to 
investigate the possibilities of countering air attacks 
by utilising recent progress in scientific invention 
Tho committoe, which is already at work, consists of 
Mr H T Tizard, rector of the Imperial College of 
Sctonce and Technology (i bauman), Prof A V Hill, 
Foulerton research professor of the Royal Sooioty, 
Prof P M S Blackott, professor of physics at Birk- 
beck College, University of London, and Mr H E 
Wimperis, Director of Scientific Rosoarf h. Air 
Mmistry It will bo seen that, with the exception of 
the last named, tho committee’s composition is non¬ 
official, and Sir Philip paid tribute to the public 
spirit which has induced these gentlemen to give 
their services He also stated that whilo the body 
has boon kept small to facilitate rapid progress, it is 
intendod to invite other distinguished men of science 
to contribute to its investigations, and that its actual 
membership may be enlarged if and whon it appears 
necessary Prof. F A Lindomann, professor of 
experimental philosophy in tho University of Oxford, 
has already been invited to assist, in view of tho 
attention that he lias given to tho subject It ib 
intended to bring tho committee’s report before the 
Committee of Imperial Defence in due course 

Radchffe Telescope for University of London Observatory 
Oxford, both University and tho City, is witness¬ 
ing now the first results of the legal decision uphold¬ 
ing tho rights of the Radchffe Trusteos to act in the 
best mtorosts of Urania This duty lod them in the 
most obvious way possible to a happier clime, where 
clear skies with steady seeing occur with far more 
froquoncy than in Oxford Quite soon tho quaint 
but beautiful Radchffe Observatory will cease to 
adorn tho Woodstock Road, and Pretoria will glory 
in its opportunity to cherish the Radchffe 72 inch 
reflector now under construction at Newcastle on- 
Tyno Of late, the Trustees have boon engaged in 
finding now domiciles for such instruments as are 
not required in South Africa, and to this end offered 
to the University of London as a free gift the most 
valuable of the telescopes This is one of the finest 
examples of tho skill of the late Sir Howard Grubb 
It comprises a photographic refractor 24 inches in 
diameter and 270 inches in focal length, with a visual 
refractor 18 inches in diamoter and 270 inches m 
focal length Tho Senate of the University of London 
has accepted this magnificent gift for its observ atory 
at Mill Hill, where for tho last five yoara in a con¬ 
spicuous building of attractive design an enthusiastic 
group has worked This notable addition to the 
facilities of tho Observatory is a fitting reward for 
much labour, in that it will provide further and 
extended opportunities for investigation which will 
no doubt be fully utilised. 
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Birth of a Chimpanzee at the London Zoo 

The birth of a chimpanzee, at the Gardens of the 
Zoological Sooioty of London on February 16, is an 
event worthy of record , and it shows, m no uncertain 
way, how carefully the well-being of the great apes 
is studied at the Gardens The mother, and her 
daughter, we are told, are doing well Dr Wyatt, 
of St Thomas's Hospital, and Dr G M Ve\ers, a 
member of the staff of the Society, missed no oppor¬ 
tunity of studying all the phases of pregnancy, from 
the time that it was detected until the birth took 
place The period of gestation was 250 days The 
period of labour Di Wyatt describes as precisely 
similar to that of the human being A detailed 
account of the birth is to be given in the next issue 
of the Proceedings of tho Society A deficiency of 
calcium being susjiected, the prospective mother was 
given regular supplies of ‘Micklofield irradiated milk’ 
This is prepared b> passing fresh milk, in a thin 
film, under ultra-violet rays , a process which results 
m an increase of tho vitamin D contont of the milk , 
thus making tho limo salts in it more cosily assimi¬ 
lated 

Fertility of the Earth 

In his Research and Development Locturo do 
livorod under the auspices of the Royal Institution 
and the British Science Guild at the Royal Institution 
on March 6, Sir Frederick Keoble spoke on tho 
fertility of the earth Soil fertility is a product —a 
by-product—of tho bacteria and other microscopic 
forms of life that toom m incredible numbers in the 
soil. The crops grown m field and moadow serve 
mankind in two ways. On one hand, they supply 
substance for making blood, bone, flesh and sinow 
and for providing energy for the work of lifo On 
the other hand, they supply substances which stir 
up the body to activity so that it can uso the foods 
for building purposes ond for supplies of energy 
Therefore tho most important task that agricultural 
science can accomplish is to discover and learn to 
control the conditions in which soil and crop pro¬ 
vide both the necessary body-budding and energy- 
yielding food materials and also those that stir up 
growth and acti\ ity in the animal and human body 
Much is known of the conditions necessary for the 
production of the first kinds of food But little is 
known about the conditions under which crops pro¬ 
vide the growth- and activity-provoking foods When 
this is understood, foods will be judgod by a now and 
higher standard than they are at present , and with 
foods conforming to that standard, human strength 
will increase and health will improve. 

Maiden Castle, Dorchester 

Db. R. E Mortimer Wheeler’s account of his 
excavations at Maiden Castle, Dorchester, presented 
to the Society of Antiquaries of London on February 
28, and his report in The Times of March 1, make 
possible a judicial estimate of the importance of 
•this remarkable site in the prehistory of south¬ 
western Britain on more assured evidence than size 
alone, impressive though this may be. As Dr, 


Wheeler points out. Maiden Castle stands at the 
centro of an area noteworthy for the number of its 
sites of prehistono occupation. It is clear that its 
history must be that of a pivotal point in cultural 
and social development On the evidence afforded 
by the first season’s exploration, four periods of 
occupation hove been differentiated Of these the 
earliest, surprisingly enough, was found to date buck 
to the stone age—an occupation by a neolithic people, 
postorahsts, keeping sheep, pigs and a large breed of 
ox which had become extinct by historic tunes 
They wore pit dwellers and makers of pottery of the 
‘Windmill Hill’ type This settlement is dated 
tentatively at 2,000 b c Of the later occupations two 
are pre- and one late-Roman. In the early Iron Age, 
towards its end, possibly about the fourth century 
b v , a site of about fifteen acres was enclosed by 
ditch, rampart and palisade Hie extension of the 
area to its present size of about a hundred acres, with 
its complicated series of defences, is perhaps to bo 
attributed to the next period of settlement, but this 
is not yet clear It was m this period in tho second 
century b c. that peoples from Brittany, with their 
Celtic craftsmanship, Bpread over tho Somerset plum, 
reaching Glastonbury ond Mearo. At Maiden Castle, 
howover, Dr Whoeler has as yet discerned no funda¬ 
mental change in the character of the population 
Towards tho dose of the poriod of Roman occupation 
tho site, which for a time had beon left dereliot while 
the neighbouring Roman town of Dorchester was 
flourishing, was reoccupiod and the building took 
placo of tho now famous Rotnano-Bntish temple 
which Dr Wheeler has rediscovered 

Kzlevala Centenary 

On February 28, the Finnish people colebrated the 
con tenary of the completion by Elias Ldnnrott of the 
first edition of the Kalevala, tho Finnish national 
folk-epic The celebrations culm mated in a groat 
gathering in the recently completed Fair Hall at 
Helsingfors, at which a large number of scholars and 
delegates from foreign countries were present. Great 
Britain was represented by Mr. Robert Nichols, Dr. 
Margaret Murray (Royal Anthropological Institute) 
and Miss Agnes Dawson (Folk-Lore Society) It was 
at one time the fashion to compare the Kalevala with 
the Homerio poems ; but in fact this great collection 
of the legends and folk-loro of Finland is unique m 
European literature, both as a picture on an enormous 
canvas of a very primitive stage of sooiety and as a 
mosaic of pagan magic, pagan religious belief and 
heroic legend. In this rospoct it surpasses anything 
that can be found in the pagan element of Germanic 
or Scandinavian saga It consists of a large number of 
ballads which LCnnrott collected among the pleasantry 
of Karelia, the eastern province of Finland, and 
wove into a composite whole. It has played an 
important part in fostering Finnish national aspira¬ 
tions, and has been a fertile source of inspiration in 
literature, art and music. Sinoe Ldnnrott’a day much 
further material of a similar oharaoter has been 
oolleoted. The esteem in which this body of literature 
is held as a Rational possession was marked in the 
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present celebrations by a special session of the Diet 
at which a sum of approximately £9,000 was voted 
for the further study of the ancient history, culture 
and literature of the Finnish people, and by the 
presence of more than 4,000 people when M Mamtero, 
Minister of Education, opened an exhibition, at which 
a large collection of pictures by Gallen Kalicia, 
Finland’s greatest painter of Kulovala subjects, was 
the centre of attraction 


Training the Industrial Chemist 

The important subject of the training of an in¬ 
dustrial chemist was discussed by Mr Thomas 
Donaldson in his address as chairman of the Glasgow 
Section of the Society of Chemical Industry at a 
meeting hold jointly with the Glasgow Section of 
the Institute of Chemistry in the Royal Technical 
College, Glasgow, on March 1 Mr Donaldson is 
general technical manager of the Explosives Group 
of Imponal Chemical Industries, Ltd , and though 
ho made it clear that lie was expressing his own jier- 
sonal opinions, his long industrial experionco and his 
position as a go\ ernor of the Royal Technical College 
gi\o him an opportunity of forming an unbiased 
opinion by being able to look at the problom from 
both sides His chief < nticism of the present system 
is that tho training usually considered nocessaiy to 
equip a man for chemical industry is too long In 
Scottish universities a student of chemistry takes an 
honours dogreo requiring four years study and then 
normally pursues rosoarch leading to a doctorate 
Tins research period oxtonds over three years for a 
Pli.D and then, at the ago of about twenty-four 
years, the man endeavours to obtain an industrial 
position Once in industry, it requires a further two 
years training before the man can be considered to 
be a thoroughly efficient member of his profession, 
since tho umvorsity tram mg has scarcely touched 
on industrial chemistry Mr. Donaldson suggested 
that instead of the present system a man should take 
a throe years pass degree, and he could then decide 
whether he would continue to pursue a technical 
career If not, then, by two years training on tho 
commercial side, he could bocome a thoroughly 
efficient technical salesman If ho decided to remain 
on the techmcal side he had two alternatives. He 
could oomplete Ins honours degree and do one year’s 
post-graduate research, or he could take a two years 
course in appliod chemistry On this matter of 
starting research, Mr Donaldson said that it is far 
more important that students should be trained in 
the methods of research rathor than that they should 
solve any particular problem 

Annual General Meeting of the Inatitute of Chemistry 
At the fifty-seventh annual general meeting of the 
Institute of Chemistry held on March 1, Prof. 
Jooelyn Thorpe (president), in moving the adoption 
of the annual report, said that the register of the 
Institute now contains the names of 6,285 fellows 
Mid associates and more than 800 registered students. 
The Institute is m a strong position financially, 


and has co-operatixl with many other organisations 
in matters of public importance during tho year 
Negotiations are on foot for closer co operation with 
other societies devoted to chemistry, particularly 
tho Chemical Society and the Society of Chemical 
Industry Continuing, Prof Tliorjie dealt with the 
importance of individualism in professional scientific 
life Having regard to the bearing of the subject on 
the development of team work in research, ho 
emphasised especially tho desirability of giving due 
credit to tho individual worker who initiated and 
developed ideas Ho contrasted tho present conditions 
for research work with those existing some forty 
years ago in the big German factories, where there 
was httlo or no intercourse between tho members of 
tho rosearcli section, who never seemed to talk to 
one anothor, being fearful lest they should communi¬ 
cate to their fellow-workers something of tho in¬ 
vestigations on which they had been engagod, and 
thus lose the credit duo to themsolves This com¬ 
petitive method has now practually chtxl out The 
following were olectod officers of the Institute for 
the ensuing year President, Prof Jocelyn Thorpe ; 
Vice-Presidents, Mr W J A Butterfield, Sir Georgo 
Clayton, Dr A E Dunstan, Mr F G Ivlined, Dr 
IT H Hodgson, Mr W H RobortR , Hon Treasurer, 
Mr P H Kirkaldy 

Training in Food Technology 

In Nature of February 23, wo summarised the 
proceedings at a meeting hold under tho auspices of 
the Food Group of the Society of Chemical Industry, 
to discuss a paper on this subject by Dr. H B 
Crenshaw, editor of Food Manufacture, the Manu¬ 
facturing Chemist (not tho Industrial Chemist, as 
erroneously stated in the notico), tho Food Industries 
Weekly, eto Dr Crenshaw writes to us to make 
clear that he was advocating an oxtonsion, rather 
than a restriction, of the food chemist’s general 
soientific training, particularly in pre-graduate days, 
m tho direction of physical chomistry and of biology 
(including bacteriology) , this is not m any way 
inconsistent with increased technological facilities, 
both in teaching and in research, at the post-groduate 
stage He is in agreement with his fellow-members 
of the Food Group that the fowl technologist must 
be a scientific worker first and foremost 

German Physical Congress 

The Physikalische Zeitschnft of Docombor 1, 1934, 
contains the communications and discussions made 
to the German Conference of Physics held in Pyrmont 
last September The section on low temperatures 
inoludee reports on the magnetic method for attain¬ 
ing low temperatures, on supra oonduetivity, on the 
oalorunetno behaviour of metals at low temperatures, 
on reflection of light and photo electric effect at low 
temperatures, otc Tho other section on atomic and 
nuole&r physios includes communications on absorp¬ 
tion lines, discharge tubes, molecular oscillations 
in sound-wave phenomena, positrons, cosmic par¬ 
ticles, and electron optics, etc 
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European Bison in Poland 

A RECENT Quarterly Information Bulletin concern¬ 
ing tho protection of Nature m Poland records that 
the hord of bisons living m the forest of Bialowicza 
bus now reaohod the number of fourteen individuals, 
of which nine belong to the pure race These arc 
two adult males, two young males, two adult females 
and three young ones The remaining five arc 
hybrids—the fourth generation of a croKS between 
an American bis m eow and a Kuropean bison bull 
Of the present stork, live individuals were bought 
in 1929, and the remainder were horn in llialowicza, 
as well as an additional young bull now m tin 
zoological garden at Warsaw 

Announcements 

Sir Lancelot Graham, Secretary to the Govern¬ 
ment of India Legislative Department sinco 1924 , 
Mr F W Ogilvie, president and vice-chancellor of 
the Queen’s University of Belfast, and Prof G O 
Turner, professor of surgery m the University of 
London and director of the Surge al Unit at tho 
British Postgraduate Medical School, have been 
elected members of the AtbeniBiun under the pro 
visions of Rule II of the Club, which empowers the 
annual election by tho Committee of a certain 
number of persons of distinguished emmonce m 
scienoe, literature, the arts, or for public service 

Sir George Newman, who lias boon the chief 
medical officer of the Board of Education since 1907, 
and of tho Ministry of Health since 1919, will retire 
on March 31 Dr. Arthur Salusbury MacNalty, a 
senior medical officer of the Ministry and Deputy 
to tho Chief Medical Offlcor, has been appointed to 
succeed Sir George, and Mr Thomas Camwath has 
been appointed deputy to tho chief medical officer 
in succession to Dr MacNalty 

At tho annuul general meeting of the Geological 
Society of London held on February 15 the followmg 
officers were elected President, Mr J F Norman 
Green, Vice Presidents, Prof P G H. Boswell, 
Prof, W S Boulton, Prof H L Hawkins, Sir 
Thomas Holland, Secretaries, Prof W T Gordon, 
Dr. Leonard Hawkes , Foreign Secretary, Sir Arthur 
Smith Woodward ; Treasurer, Mr F N. Ashcroft, 
New Members of Council, Mr A J Bull, Dr. R O S 
Hudson, Prof H H Read, Prof H H Swinnorton, 
Prof W W Watts 

Mr A. Coulston Evans, assistant plant patholo 
gist at tho Long Ashton Research Station, University 
of Bristol, has boon appointed assistant entomologist 
at the Rothamsted Experimental Station Mr. Evans 
reooivod his trauung at the Royal College of Science 
under Profs Balfour-Browne and J. W Munro ; also 
at University College, London, under Prof. J C. 
Drummond, and the London School of Hygiene and 
Tropical Medicine under Prof. P A. Buxton. For 
about eighteen months, he was in France studying 
sheep blow-fly under Dr F G Holdaway, Council for 
Scientific and Industrial Research, Commonwealth 
oPAustraha, and since August 1934 has been studying 
fruit pests at the Long Ashton Research Station. 


The portrait of Lord Rutherford, which is Lord 
Blodisloo’s parting gift to New Zealand, was formally 
presented to the trustees of tho New Zealand National 
Art Gallery at a reception in Wellington on March 1. 
Tho Prime Mimstor of the Dominion as chairman 
accepted the gift, and in his address paid eloquent 
tribute to Lord Rutherford In referring to this 
portrait in Nature of March 2 (p 334), it was stated 
that Mr Oswald Birley’s origmal painting is in tho 
Royal Institution This is not correct , tho portrait 
hangs in the meeting room of the Royal Society 

Writing with reference to tho article in Nature 
of February 23 on “Solid Carbon Dioxide” the 
general manager of the Carbon Dioxide Company, 
Ltd, Union Marine Buildings, 11 Dalo Street, 
Liverpool, 2, states that this firm also manufactures 
solid carbon dioxide, and was, indeed, the first to 
produce it m Great Britain on a commercial basis. 
The firm’s trade name is ‘Cardioe’ 

The Technical Press, Ltd , of 5 Avo Maria Lane, 
London, E C 4, has issued a useful classified catalogue 
of tho technical, scientific and industrial books 
which it publishes The titles of toehmcal books on 
practically all brandies of engineering are given 
Tho tiim also publishes books on trados and manu¬ 
factures, arts and handicrafts, and agriculture 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned —A tem¬ 
porary assistant entomologist m the Adv isory 
Department (Sugar Beet Posts) of tho Department 
of Agriculture, University of Cambridge—The Secro¬ 
tary (March 13) A lecturer in pathology in the 
University of Liverpool—The George Holt Professor 
of Pathology (March 15) An assistant Imtamst in 
the Ceylon Rubbor Research Schomo—'Die Secretary, 
London Advisory Committee for Ruhber Research 
(Coylon and Malaya), Imperial Institute, London, 
S W.7 (March 16) Two women lecturers in geography 
and in mathematics at Norwich Training College- - 
Tho Principal (March 16) A principal of the Muni¬ 
cipal College of Technology, Belfast—The Director of 
Education, Education Office, Victoria Street, Belfast 
(March 20) Two junior sciontitic officers at the 
Torry Resoarch Station, Aberdeen—-The Establish¬ 
ment Officer, Dcjiartmont of Scientific and In¬ 
dustrial Resoarch, 16 Old Queen Street, Westminster, 
S W 1 (March 22) Assistant laboratory worker m 
the Plant Pathology Departments of the Royal 
Horticultural Society’s Laboratories at Wisloy— The 
Director, Royal Horticultural Socioty, Wisloy, Ripley, 
Surrey (March 23) A junior research officer at the 
Veterinary Laboratory, New Haw, Weybndge, 
Surrey—Tho Secretory, Ministry of Agriculture and 
Fisheries, 10 Whitehall Place, London, S W.l (March 
25). A scientific assistant in the Imponal Bureau 
of Plant Genetics, School of Agriculture, Cambridge—■ 
The Deputy Direotor (March 31). An assistant 
mycologist in the Midland Agricultural College, 
Sutton Bonnmgton, Loughborough—The Acting 
Principal. A senior assistant engineer in the Research 
Department of Electric and Musical Industries, 
Ltd —The Employment Department. 
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Letters to the Editor 

The Editor does not holtl himself responsible for opinions expressed by his correspondents 
He cannot undertake to return, or to correspond unth the writers of, rejected manuscripts 
intended for this or any other part of Nature No notice is taken of anonymous communuatums 
Notes on points in some of this week’s letters appear on p 308 
Correspondents are invited to attach similar summaries to their communications 


Human Remains from Kanam and Kanjera, Kenya 
Colony 

Thanks to facilities afforded by tho Royal Society 
and to the courtesy of Dr L S B Lonkoy, I have 
recently had an opportunity of spending about six 
weeks with the Kast African Arehaiologieal Expedi¬ 
tion in tho Kendu district of Konya The chief object 
ol my visit was to study the geology of the deposits 
from which the Kanam mandible and the Kanjoru 
No 3 skull fragments wore obtained, for Dr Leakey 
had come to tho important conclusion that thoso 
remains of Homo sapiens type occurred in situ in 
beds of Lowei Pleistocene and Middle Pleistocene 
age, respectively Unfortunately, it has not proved 
possible to find tho exact site of either discovery, 
since tho oarlier expedition (of 1931-32) neither 
marked tho localities on the ground nor recorded the 
sites on a map Moreover, tho photograph of tho site 
where the mandible was found, exhibited with the 
jaw fragment at tho Royal Collogo of Surgoons, was, 
through some orror, that of a difforont locality , and 
tho deposits (said to be clays) are m fact of entirely 
different rot ks (volcanic agglomonvto) Further con¬ 
fusion seems to have arisen over the photograph 
labelled as the horizon from which tho Kanjera No 3 
skull fragments were obtained, this provmg to be a 
cliff of voloanic ash Hituated some distance away 
As the 1931-32 expedition spent three months in 
tho aroa after the discovery of the mandible at 
Kanam (its activities being described in Dr Leakey’s 
field-reports circulated at the tune), it is regrettable 
that the records are not more precise 

The excavations made by the 1934-35 expedition 
at sites which, one hoped, were close to those of the 
onguial finds, rovoalod the fact that tho clayey bods 
found thero had froquontly suffered much disturbance 
by slumping The date of entombment of human 
remains found in such bods would be mhorontly 
doubtful, and careful investigation of the deposits 
by an experienced geologist at the time of discovery 
would therefore be essential Thus, m view of the 
unoertam location of the Kanam and Kanjera sites, 
and in view also of tho doubt as to the stratigraphical 
horizons from wluoh the remains were obtained and 
the possibility of disturbance of the beds, I hold the 
opinion that the geological age of tho mandible and 
skull fragments is uncertain 

It will bo rocalled that on March 18-19, 1933, the 
Royal Anthropological Institute convened a con¬ 
ference at Cambridge to discuss the evidenoe of these 
early human remains 1 . It would appear, from the 
circumstances just mentioned, that the evidence 
placed before the oonferenoe was unintentionally 
misleading. The Geological Committee at tho con¬ 
ference prefaced its conclusion as to the stratigraphical 
ago of the remains with the phrases f ‘From the 
evidence supplied by Dr. Leakey, the Committee can 
see no escape from the conclusion. . . It seems 
likely that if the facta now brought forward had been 


available to tho Committee, a different report would 
have been submitted 

There still lemams for consideration the stato of 
mineralisation of tho bones, and the succession of 
implomonts from the Kendu area The degm* of 
inmeralisution is undoubtedly high, but sui h a 
feature can bo used only comparatively and with due 
caution’ I am satisfied, however, that the human 
remains m question are much more highly mineralised 
than aro thoso oxcavatod from shell mounds in the 
district, liehoved to bo Mesolithic, which are tho only 
othor human bones we have for comparison The 
implements actually found in undisturbed deposits 
m the district aro not numerous , they include a few 
pebble tools from tho Kanam area, anil a few Chellian 
tools from tho Kanjera area four miles away These 
occurrences appear to mo to be far too raoagro to 
constitute a succession of types similar to that at 
Oldoway, in Tanganyika* 

It is disappointing, after tho failure to establish 
any considerable geological ago for Oldoway man 
(of Homo sapu ns type) 4 that uncertain conditions of 
discovory should also forco me to place Kanam and 
Kanjera man m a ‘suspense account’ 

Finally, it is a pleasure to iccord that, during the 
last week of my work in the Kendu area, I had the 
benefit of tho wido oxpcrionco and sound judgment 
of Mr E J Waylaml, director of the Geological 
Survoy of Uganda Without committing Mr Wayland 
in mattors of detail, I am ablo to say that ho agroos 
with the main conclusions I have expressed above 
P G. H Boswell. 

Imporial Collogo of Soionco 
and Technology, 

London, S W 7 
Feb 21 


■ NATO**, 181 , 477 , 19S8. 

1 Seo, for cx»inplo, Andrews, C W , Choi Mat , p 110, 1012 

• tlnd . Cambridge Oonferenoe, Archieologleal Committee’* Report 
"At Kanam and Kanjera, stratified dcponlt* include a similar series of 
Industrie* ” (that la, similar to Oldoway) 

* ibid , 181 , 397 , 1034. 


Cosmic Rays and Nov* 

Prof W KolhArster 1 has recently described 
some fluctuations in the observed intensity of cosmio 
rays in December last, which he suggests may 
possibly he connected with tho appearing of Nova 
Hercuhs at that time Without venturmg to judge 
of the reality of this particular correlation, ono may 
inquire whethor it is in general possible that nova 
outbursts oould supply energy sufficient to maintain 
the supply of cosmic radiation, or a largo fraction 
of it 

Let us suppose there is an average total liberation 
of oosmio ray energy E in a single nova outburst 
The number of such outbursts ui tho galactio system 
is not known, but it has been estimated (Bailey) 
that there are one or two novae per year of apparent 
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magnitude at maximum less than 6 The mean 
absolute magnitude at maximum appears to be 
about — 5, which gives apparent magnitude 6 at 
5,166 light years distance. Hence we should certainly 
not underestimate E if we suppose there ih one nova 
per year at distance r = 5,000 light years, and that 
this one IB solely responsible for the cosmic rays in 
our neighbourhood This would give an averago 
energy flux F — E/4nr'Y per cm * jier see outside 
the earth’s atmosphere, whore Y =- 3 156 x 10’ 
sec = 1 year Tins does not imply that a nova 
outburst lasts on the average just one year, it gives 
merely an estimate of the rate of supply of cosmic 
ray energy if one nova appears per year at distance r 
Further, Rogoner* has estimated the flux of <osmio 
ray energy outside the atmosphere to be 3 53 x 10-* 
erg /cm '/soc Setting F equal to this value, we 
find E ~ 3 x 10** ergs This should be an upper 
boiuid , and it should bo safe to conclude that if a 
single nova is capable of Uberatmg energy of this 
order, then, bo far as energy considerations go, such 
processes could maintain the olworvod intensity of 
cosmic rays 

Now Milne* takes a typical nova outburst to be 
one in which a star of initial effectivo tomperature 
T, ~ 8,000° collapses to a state of final effective 
temperature T ~ 40,000° Also ho takes the total 
luminosity as about tlio same before and after collapse, 
so that - RT *, where R 0 , R are the initial 

and final radii If then wo take a star havrng initially 
solar dimensions, its initial negative gravitational 
energy is on Kddington’s model 5-60 X 10** ergs 
This quantity is inversely proportional to tho radius, 
so that if the radius changes in the ratio (RJR) - 
(TjT,y = 25, then its final value is 1-42 x 10** ergs. 
Honce the total gravitational energy liberated in 
the collapse is ~ I0 10 orgs This estimate was first 
given by Milne 4 , and is independent of any theory 
of what happens during the actual outburst Never¬ 
theless, ho does not consider that such a large onergy 
liberation can in fact take place, for on his stellar 
models the mass is muoli more concentrated towards 
the centre than in Eddington’s, so the potential 
energy change corresponding to a given radius change 
is smaller Hence it appears that if stars are built 
on Eddington's model, then it may bo possible that 
nova outbursts are adequate to supply the energy 
of cosmic rays Whothor tho gravitational energy' is 
liberated m the form of cosmic rays or not, is ol 
course another question If, howevor, the stars have 
much higher central densities, then apparently tho 
onergy supply from this source would not suffleo 

A more dohmto vordict can at present soarooly bo 
given One needs to know more about the structure 
of a star just before and just after the nova 
phase, and more about tho distribution of novas in 
space In regard to the latter, it njay however be 
pointed out that Kolhbrster tentatively connects a 
2 per cent increase in cosmic ray intensity with Nova 
Hercuhs Since estimates of the total number of 
novae in the galaxy give 20-30 per year, he con¬ 
siders this fraction not unreasonable if novae have 
the importance suggested However, almost all these 
novae are much fainter than Nova Hercuhs, which 
should therefore make a much larger percentage 
difference. 

Finally, it neod scarcely bo said that if the origin 
of cosmio rays is to be traced to novae, then their 
liberation of energy in this form must vastly surpass 
that in the form of light For Regoner’s estimate gives 
a cosmio ray intensity almost equal to the total 


intensity of starlight Tho latter is equivalent to the 
light from about 2,000 first magnitude stars, while 
a nova rarely reaches first magnitude, and so makes 
but little difference to the total light intensity 
Actually, Unsold has evaluated the total light 
emitted in a typical nova outburst as 6 x 10* 4 ergs, 
a quantity small compared with the order of 10 4 * 
ergs soon to bo necessary for cosmic rays 

W H McCrea 

Imperial College of Science and Technology 
Fob 7. 

i Z Phyi , 91, 429 , 1936 
•Md, M. fl«6 , 1933 
■ ObumUory 34, 128, 1931 


Ratio of the Magnetic Moment of the Proton to the 
Magnetic Moment of the Deuteron 

In a previous paper 1 it was shown that it is possible 
to estunate the ratio of the magnetic momont of tho 
proton to the magnetic moment of the deuteron 
(pn/p B ) by comparing the rates of the reactions 
ortho H, -l O, r- para-H, q O, (1) 

ortho-1), f O, para-D, 4- (), (2) 

Tile ortho para transitions occur in tho reactions 
(1) and (2) under the influence of tho inhomogeneous 
magnetic field during tho collisions with oxygen 
molecules* 

Sinco the theory of the paramagnetic ortho-para- 
hydrogen conversion* has recently been investigated 
in some detail 4 , and in addition more heavy hydrogen 
has bocome available, the ratio p a /p c has been 
re-dotermined The results obtained are given below 



Wo 

~3 85 
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and donoto the velocity constants for 

tho roaction (1) at tho temperature 2 T and that 
for tho reaction (2) at the temperature T respectively 
Tho ratio pa/pn is calculated according to the formula 
given by Kalckar and Teller 4 

(ph/pd)* -«iir i *£> 

whore a = 0/8 = 1 12 for T > 120° K and a ~ 1 18 
for T — 83° K The variation of the ratio pa/pn 
with temperature is within the limits of experi¬ 
mental error, which is less than 5 per cent. 

The present ratio is in agreement with the values 
for p B and p D obtained by tho magnetic deflection 
method*. 4 It should be mentioned, however, that 
tho ratio pa/po as determined by the deflection 
method is not very oertain owing to the great limit 
of error in the measurement of the absolute values 
for p B and pn 

L Fabkas 

Laboratory of Colloid Scionoe, A. Fabkas 

University of Cambridge 
Feb 14. 


1 Farku, Farkaa and Harteok, Prof Rot/ Soc , A, 144, 481 , 1934 

• Farku and Sachsae, Z pluii CSmie, B. 88, 1, 19 ; 1933 

• Wiener, Z vkw Ckrmit, B, 83, *8 , 1933. 

4 Kalckar and Teller, NATO*!, 134, 180 . 1934 
■ Batennana and Stern, Natcxi, US, 911, 1934 Pkyt Rn , 41, 
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An Encyclopaedia of Natural Science 
Handworterbuch dcr NcUurtvissensrhaften Zweite 
Auflago Herausgegeben von R Dittler, G 
Joos, E Korsohelt, G Linck, F Oltmanns, K 
Schaum Band 1 • Abbau—Blut Pp x 4-1078 
56 gold marks Band 2 Blutenpflanzen — 

Dutrochet Pp vm + 1172 61 gold marks 

Band 3 ■ Echtnodenda — Fette. Pp vn+1230 
67 gold marks Band 4 Ftsche—Qeuther 

Pp vin 4-1270 67 gold marks Band 6 • 

Oewebc—Kutzing Pp vm4-1286 67 gold 

marks Band 6 Lacaze-Duthiers — Mormon, 

Robert Pp vin 4-1134 61 gold marks Band 

7 Morphologie der Pflanzen—Poisson Pp 

VU14-1140. 61 gold marks Band 8 Polar- 

Itchi—Siemens. Pp. viii4-1248 67 gold marks 
Band 9 : Sthkate — Transfonnatoren. Pp vm 4- 
1158. 61 gold marks Band 10 • Transplanta¬ 
tion bet Tieren—ZunUmge und Zwtlltngsforschung. 
Pp. vin 4-1090. Dazu Sachregieter und System- 
attache Inhaltsubersicht Pp 242 4-16 73 gold 

marks (Jena Gustav Fischer, 1931-1935) 

T HE attempt to oompress into an encyclo¬ 
paedia of ten volumes our present knowledge 
of the mam facts and theories of the natural 
sciences is an undertaking ambitious enough to 
daunt even the most courageous of authors and 
publishers. The volumes here before us, however, 
cannot but be received with unstinted praise 
They owe their origin to the enterprise of the 
founder and original proprietor of the publishing 
house of Gustav Fischer, Jena, who felt that 
increasing speciabsation in the sciences during the 
last decades had made it difficult for all except 
those directly connected with university institu¬ 
tions to keep in touoh with subjects not involved 
in their ordinary activities. Moreover, there was 
the danger that scienoe was tending to be regarded 
as a heterogeneous sum of unoonneoted spheres 
of knowledge and not as a harmonious whole, 
the geataltetes Wissen whioh is so aptly expressed 
in the German word Wisaenachaft. Our interest 
in the individual leaf must not extinguish our 
desire to see the whole tree. 

Some four hundred scientific workers were there¬ 


fore invited to collaborate in producing an author¬ 
itative and comprehensive work whioh, it was 
hoped, would tie worthy to become the standard 
work of reference for the natural sciences This 
hope has been fully realised The sooond odition 
which lies before us is remarkably up-to-date in 
tho information it gives Three of the original 
editors (H Th Simon, M Vorwom, E Toiohmann) 
havo diod since the appearance of the first edition, 
and the present editors arc R Dittler (Physio¬ 
logy), G Joos (Physics), E Korscholt (Zoology), 
G Lmck (Mineralogy and Zoology), F Oltmanns 
(Botany) and K. Sohaum (Chemistry) At the 
beginning of each volume thoro is a list of oon- 
tonts, giving the heading and tho author of each 
article in alphabetical order as in the actual text 
This preliminary index is particularly convomcnt 
for quiok reference and also for finding out under 
what headings subjects are to be found 

Chemical elements are treated in groups in 
aooordanoe with the periodic classification For 
oxamplo, wo find under the heading Berylhum- 
gruppe a detailed account, covering 58 pages, of 
the disoovery, occurrence, preparation, application, 
electrochemistry, analytical chemistry, thermo¬ 
chemistry, photo-chemistry and oolloid chemistry 
of the elements beryllium, magnesium, calcium, 
strontium, barium, radium, zinc, oadmium, mer¬ 
cury and their compounds Many interesting 
observations are contained in this article ; for 
example, that beryllium is seventeen times more 
transparent to X-rays than aluminium and has 
therefore been recommended for windows in X-ray 
apparatus, and that in 1927 one gram of beryllium 
metal cost 200 marks whereas in 1930 ono kilo¬ 
gram oost less than 1,000 marks. It is significant 
that, of the four references given for beryllium, 
one is to the soientifio publications of the Siemens- 
Iconzern, by whom a special lBsue dealing only 
with beryllium was issued m 1929, and ono is to 
a publication of tho Canadian Department of 
Mines It is doubtful whether sufficient attention 
has been direoted in Great Britain to the great 
industrial possibilities of this very light metal 
If we wish to refer to the atom we find four 
headings: Atombau (Estermann), Atomkemstruktur 



374 


Supplement to "Nature," March 9, 1935 


(Kirsoh), Alomlehre (Drucker), Atom- und Moh- 
kvlar-strahlen (Estermann) These articles occupy 
nearly fifty pages and, although highly con¬ 
densed, contain everything of importance and 
much that will be new to many readers. In a set 
of volumes of such wide scope it is impossible to 
attain uniform excellence of treatment, and 
although the standard throughout is maintained 
at a high level, a certain unevenness is manifested 
in the number and quality of the bibliographical 
references In some cases references to German 
sources only are given, in others the most 
important non-German books are extensively 
quoted It would be a great help to the English 
and American reader if a little more space could 
be given m the next edition to the outstanding 
English treatises in some of the subjects A good 
example is set in tho splendid article on the theory 
of elasticity (Th v K&rm&n) which refers to three 
French, four English and six Gorman works 

The subjects concerned with tho different aspects 
of electricity oocupy 383 pages m the third volume 
alone, there are additional articles in other 
volumes (for example, transformers) Concerning 
properties of matter there is an attractive articlo 
on surface tension ( Oberflache'napannung) by Auer¬ 
bach, copiously illustrated bydiagrams taken largely 
from vol 7 of tho “Handbuch dor Mechanik”. Tho 
theories of Lipmann, Helmholtz, Nemst and Kriiger 
are briefly but lucidly described and there is also a 
note on electro-capillarity, the capillary telephone 
of Br6guet and Liv6n and the electro-capillary 
motor of Lipmann Attention may also be directed 
to the following among many excellent articles 
radiometer effects (Gcrlach), northern lights 
(Angenheister), science of aviation (Everling), 
statistical physics (von Laue), stellar spectra 
(Siedentopf), scattering of light (Pnngsheim), all 
of which are well illustrated. 

Of the biological contributions, it may be said 
that, on the whole, the longer articles appear to 
attain a higher standard than the shorter ones 
More than 160 pages are devoted to the propaga¬ 
tion of plants, no less than ten writers having con¬ 
tributed to tho various sections We note with 
pleasure that Prof. F. 0. Bower (Ripon, formerly 
of the University of Glasgow) is the author of two 
of these, dealing with Arohegionata. Lundegirdh 
(Stockholm) has written tho article on cyclic 
changes of substances m the organic world ; the 
lengthy and elaborate article on the geography of 
plants is by Firbas (Gdttingen) and Rikli, Rfibel 
and Schroter, all of Zurich. An artiole on the 
nerve system seems rather old compared with 
most of the other contributions, very few 
references are to works later than 1911 and that 
to Sherrington bears tho date 1906. The same 
oritioiam applies in a lesser degree to the artiole 


on breathing, in which J S Haldane’s work is 
inadequately represented. These two articles 
might well be re-written or at any rate extended 
when there is a call for another edition In con¬ 
trast with these, the article on the sense of touch 
has been excellently written and illustrated by 
von Skramlxk (Jena). Biochemists will find a 
rare feast m tho artiole on fermentation, among 
the contributors of which are Nouberg, Luers and 
WmdiBch Nor must we omit to mention the 
masterly survey givon under the heading “System 
and Nomenclature of Chemical Substanoes” 

Biographical notes on tho life and work of 
eminent scientific workers of the past are also 
contained in these volumes , most of them have 
been written by Emilie Drude of Gottingen 
Living scientists are, rightly, not included 
These notes give the mam essentials as regards 
dates and important discoveries, and also arresting 
details of the personal life of the savant in question 
We learn, for example, that Joseph von Fraun¬ 
hofer, bom m 1787 near Munich, was the son of 
a master glazier and had not yet learned to read 
or write when at the age of twolve he became an 
orphan King Max of Baden happened to have 
his attention directed to the boy and gave him 
money to buy books Tho youth, although entirely 
self-taught, became m 1818 the director of an 
important optical firm in Benediktbeuren, whioh 
later established itself m Munich In 1823 he 
was elected to the Academy of Soienoes and 
appointed professor of physios at Munich, and a 
year later he was knighted His discovery of the 
dark lines in tho Bolar spectrum was made in 1814 ; 
three years of further work led him to the con¬ 
struction of the first diffraction grating He died 
in 1826. 

Tho short sketch of Johannes Kepler’s life is 
also characterised by some personal touches. On 
one occasion, just after ho had discovered his 
Third Law, he had to interrupt his work at Linz 
and hasten home to the help of his mother, who 
was in danger of being burnt as a witch. He was 
never free from financial worries, for his patron, 
Kaiser Rudolf II, rarely paid him his salary m 
full, and his attempts to enlist the help of Wallen¬ 
stein were unsuccessful When at last he went 
to Ratisbon to apply to the Reichstag for the 
balanoe of his salary, he was attacked by fever 
and died. 

The biographical notes thus reflect interesting 
sidelights on tho private lives of the earlier men 
of science, and have been written with commend¬ 
able taste and discrimination 

The supplementary index volume {Sachreqwter) 
contains not only an alphabetical list of the 
technical references, in whioh the proper names 
and the headings of the artioles are made prominent 
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by being printed in heavy type, but also a system¬ 
atic table of the articles (with the names of their 
authors) under their respective headings For 
example, the articles dealing with botany are 
collected together and subdivided into nine 
sections, each of which oontains a list of all the 
articles concerned with the subject-matter of that 
section This index and classified list considerably 
enhance the usefulness of the “Handworterbuoh” 
The volumes have been handsomely produced 
in the manner ot Abdorhaldon’s “Handbucher” 
and the numerous diagrams (more than 9,000 
in the ten volumes) have been excellently drawn 
We are, indeed, accustomed to sets of volumes 
of this kind coming from Germany, a country 
where it appears comparatively easy to persuade 
scientific workers, no matter how fully occupied 
in routine work, to write their contributions 
without delay, and to find publishers who can 
get the volumes out m relatively tew months 
Untd the speed of working is aocelerated m other 
countries, we are unlikely to find similar sets of 
handbooks on science produced m other languages 
As it is desirable and in many cases even 
essential that these senes of “Handbucher’ 
(Physik, Expenmentalphysik, Kosrnische Physik, 
Technische Physik—to mention only tho volumes 
on physics) should be intelligible to science 
students generally, the question naturally arises 
whether the amount of German taught in English 
schools meets the requirements of those who will 
later bo engaged in scientific pursuits, whether 
academic or industrial No research worker can 
nowadays afford to be without at least a sound 
reading knowledge of German , and many teachers, 
too, would find it a boon to bo able to keep in 
touch with the progress and methods of education 
in a country which has playod such a pioneer 
part Is it too much to hope that German will 
soon be introduced into our schools as a com¬ 
pulsory subject for the great number of boys 
whose ultimate goal is a scientific profession I 
It is true that the many translations from tho 
German which have appoared in recent years 
have boon a valuable aid to study in various 
fields, but translations rarely appear until a 
considerable time has elapsed alter the publication 
of the original work, and their usefulness and 
freshness is therefore much reduoed Moreover, in 
the case of research papers complete translations 
are, of course, out of the quostion 

In other ways, too, the increased study of 
German would have its advantages in bringing 
the youth of England into closer contact with a 
great country, for which many of us have a deep 
and lasting affection and from which no man of 
soienoe can fail to draw inspiration. 

Henry L Bbose 


The Analysis of Mind 
Manual Skill tIs Organization and Development 
By Dr J W Cox (Cambridge Psychological 
Library) Pp xx 1247 + 1 plate (Cam¬ 
bridge At tho University Press, 1934 ) 16s 

net 

N 1904 Prof C Spearman began that long 
series of papers, culminating in 1927 in his 
book “The Abilities of Man”, which gave to 
psychology a new method of attack upon the 
problem of mental constitution This method 
combined two techniques which were then coming 
into use in psychology, those of correlation and ot 
mental testing Tt mode possible the analysis of 
a concrete function such as addition Tt was 
possible to determine not only how many laetors 
were involved but also which of them were general, 
that is, common to all abilities, which were 
group factors, that is, common to some but not 
all abilities, anil which specific to the ability 
m quostion It was even possible to estimate 
the relative importance in that ability of the 
various factors 

It was clear that only very extensive investiga¬ 
tion could realise the full value ot the Spearman 
method Dr J W Cox is one of those who are 
bringing this realisation nearer In 1928 he pub- 
fished what is still perhaps the best account of 
the investigation of a group factor (“Mechanical 
Aptitude” Methuen, 192H) He showed that 
efficiency in a ‘mechanical’ function, for example, 
the solution of an engineering problem, depends 
partly upon a general factor—the Spearman y or 
general intelligence, partly upon a factor specific 
to that function, and partly upon a group faotor 
co-extensive with the held of ‘mechanical’ or 
engineering functions—the mechanical factor m 
From the point of view of vocational selection 
and guidance, the demonstration of this mechanical 
group factor was especially important 

The present work is both a continuation of the 
earlier work and a breaking of fresh ground. It 
applies the same method to manipulative functions, 
chiefly to the assembling and stripping of an 
electrical lampholder Assembly was spht into 
five operations which constituted five "assembling 
tests’. These were used in two ways When first 
apphed, tho mode of assembly being still a problem, 
they were ‘mechanical assembling tests’ After 
familiarisation, they were ‘routine assembling 
tests’ The four ‘stripping tests’ were used only 
as ‘routine tests’ 

These tests, along with tests of intelligence and 
of mechamoal ability, were apphed to groups of 
school children Analysis showed that the 
mechanical assembling tests involved the general 
factor g, the group faotor m and specifio factors, 
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whilst the routine assembling tests involved not 
only g, m and specific factors, but also a group 
faotor especially associated with routine manual 
work Tho application of other manipulative tests 
showed that the manual factor was of wider scope 
than lampholder operations It is to be noted, 
however, that both m and g tend to be negligible 
in simple manual functions, and in m the stripping 
tests as well. Furthermore, whilst the manual 
factor is common to routine and manual assembling 
and to simplo manual operations, it tends to dis¬ 
appear in favour of specific factors m operations 
calling for speed rather than the careful adjust¬ 
ment of parts, such as stripping It is clear that if 
the manual factor is to be measured precisely in 
individuals, operations of tho assembling rather 
than tho stripping type, and complex rather than 
simple, are called for But precise individual 
measurement of the manual faotor is further in 
the future than of the mechanical faotor 

The demonstration of a now group faotor is 
enough in itself to make Dr Cox’s book important 
It contains, however, many other important find¬ 
ings Of those it is possible to mention only that 
relating to the transfer effeots of practice and 
training 

Woodrow showed in 1927 that training, that 
is, instruction in suitable methods of memorisation 
together with practice in memorising one kind of 
material, improves effaoienoy in memorising oortain 
other kinds of material, although practice without 
instruction lacks this beneficial effect Dr. Cox 
has found not only that this is true of motor 
functions but also that the improvabihty of the 
functions showing transfer is increased It is to 
be noted, however, that the spread of the transfer 
thus far demonstrated is far narrower than the 
general transfer claimed by the old ‘faculty’ 
psychologists and somo modern educationists 


Research among Primitive Peoples 
Essays presented to C. 0 Sehgman. Edited by 
E. E. Evans-Pntohard, Raymond Firth, Bronis¬ 
law Malinowski and Isaac Schapera. Pp ix + 
386 + 19 plates. (London . Kegan Paul and 
Co , Ltd , 1934 ) 21«. net 
T will, no doubt, be the pleasing duty of some 
future historian of the progress of science in 
the first third of the twentieth oentury to trace m 
the development of anthropological Btudies the 
influenoe of the Cambridge Expedition which set 
out for the Torres Straits m 1898 under the 
leadership of Dr. A. C. Haddon It was as a result 
of what he saw on that expedition that the late 
W. H. R. Rivers took up the serious pursuit of 
ethnology, while on the same expedition Prof. 


C. G Seligman, to whom this volume of essays is 
presented by his friends and former pupils, was 
inspired with that enthusiasm for research in the 
field among primitive peoples, which has been the 
dominating influence in his life-work. How much 
of this was due to the leader of the expedition, 
who oontnbutes tho foreword to this volume, it is 
unnecessary to inquire , but the influenoe, what¬ 
ever its source, was deoisive 

Prof Seligman, as the earlier entries in the 
bibliography published hero will show, clearly had 
before him a choice of distinction in more than 
ono branch of scientific research , and his selection 
of anthropology as his main interest and subject 
of study has never been allowed to restrict un¬ 
duly tho play of his versatility This has given his 
work a flexibility and freshness of outlook, which 
is exemplified in his published work by his readi¬ 
ness to consider the bearing of advanoes in cognate 
subjects of inquiry on the methods of his own 
branch of investigation Thus m tho wide range 
of topics oovorod by the thirty-nine contributors 
to this presentation volume, somo perhaps almost 
on the fringe, rather than actually within the 
bounds of the science, there is none to which Prof 
Sehgman himself has not made some more or 
less substantial contribution 

In turn he has inspired or interested others It 
is in no sense invidious to suggest that much is 
due to his influence in, let us say, selecting almost 
at random, the essays by Prof. E E Evans- 
Pntchard on “Zando Therapeutics”, the Princess 
Mane Bonaparte on “Psycho-Analysis and Ethno¬ 
graphy”, with its stress on tho importance of the 
investigation of primitive peoples before it is too 
late, Dr Raymond Firth on “The Meaning of 
Dreams in Tikopia”, or tho “Anthropological 
Approach to Ethnogenics” by Capt Pitt-Rivers 
emphasising the practical aspects of anthropology, 
of which Prof Sehgman has always been an ardent 
ohampion To his oxamplo too, no doubt, must be 
attributed Prof Malinowski’s divagation to an 
antiquarian topic, upon which he forbears to 
enlarge, in a description of stone implements from 
eastern Now Guinea 

Where so much ib of interest, it is difficult to 
select any special papers for mention. The reader’s 
preference, whether for material culture, psycho¬ 
logy, magic, law or religion, will scaroely fail to 
find satisfaction somewhere in this long list of 
contributions. Mr. J. Layard, for example, studies 
beliefs relating to the journey of the dead in the 
New Hebrides , Dr. G. Rdheim, psycho-analytic 
methods in the study of character development 
and the ontogenetic theory of oulture; Mr Henry 
Balfour describes the peculiar Tandu-industry of 
Northern Nigeria, by which an animal membrane 
is made into boxes and flasks; and Prof. J. L. Myres 
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puts forward a theory of the oreation of the 
Tribunes of the Roman Plebs, while Dr R R 
Marett re-examines the old problem of food rites 
and their relation to totemism, saorament and 
sacrifice 

Even where so much is excellent or attractive, 
one papor stands out, not only on its intrinsic 
merits, but also for its critical attitude towards 
traditional anthropological method. This is by 
Dr A Hrdlioka on “Tho Anthropological Value 
of the Skull” Ho tracoa the history of this 
character as an element m tho study of man and 
m racial classification, and shows how it came by 
degrees to overshadow all other characters in the 
methods of physical anthropology While he does 
not dony that it has a real value in anthropological 
researoh, ho maintains that it must be put m proper 
perspective and its study carnod on critically 
Dr Hrdli6ka considers that the human body, 
including the skull, is still plastic and that great 
changes are going on now, for example, in tho 
Eskimo and the American Indian The latter, 
indeed, has often so changed under altered con¬ 
ditions as to be almost worthless for type study 
Coming from so groat, and on the whole con¬ 
servative, an authority, this opinion should give 
pause to the too ready formulation and acceptance 
of racial theories 

Of this volume as a whole it remains to bo said 
that in form and contents it is worthy of its 
recipient, and than this there oould perhaps be no 
higher praise The editors have earned thanks and 
congratulations 

A Modern Naturalist 

Confessions of a Scientist By Dr Raymond L 

Ditmars Pp xm + 241 +23 plates (New 

York : The Macmillan Co , 1034 ) 15$ net 
R DITMARS has charge of the reptilos in 
the New York Zoo, but, as he tells us, he 
is a kind of chaperone for all its beasts, with a 
special liking for the moro primitive and delicate 
forms. We tend to think we can buy everything 
in the way of beasts, living and dead, whereas 
New York seems to do much of its own collecting 
This means a personal knowledge on the part of 
its offioers of tho beasts in Nature, and, practically 
m gardens and scientifically in laboratories and 
museums, this is invaluable. 

The assets of a keeper are observation, humour 
and pluck, and all these the author has to a 
marked degree His writings are charming and 
fresh, deservedly meriting their wide clientele 
For pluck, read how he made a motion picture 
of a mamba, the quiokest and most deadly of all 
snakes. The studio was deoorated with a young 
hornbeam, on the spreading branohes of which the 


mamba was induced to he under tho nocessary 
vapour lights Here was the stimulating spring 
sunshine, rich in ultra-violet, that wakes the 
mamba—and it is surprising that the author lived 
to tell his talo, as tho reader may see All this 
work and danger to secure a film 1 What folly ? 
But a film may reveal movements and a play of 
features, unseen by the eye, and these tell us of 
the psychology which is as much part of a beast 
as his anatomy Evidently, the belief is that the 
film is to becomo part of tho technique of tho 
lecturer m zoology and to this wo agree, oxpocting 
that in twenty years’ time lecture rooms without 
cinema will bo anomalies In Great Britain, tho 
films as yet do not exist, but we look to the 
Zoological Society of London to give us them It 
is a society possessod of vision, and it has means 
It will soon want fresh fields to conquer, and here 
is one well worthy of its enterprise 

To return to our text, the “Episode of the 
Twenty-Four Tarantulas” must bo raid The 
vampire next ' She found her quarters in the 
Zoo, learning to feed on defibrinated blood whioh 
was diluted somewhat for her babes It required 
time to break her m, but films finally were secured 
when she approached her dish and fed Her 
thumb served as a foot and “there was no semblance 
of a bat, but a weird stalking thing, ot the softest 
gait Bending over the dish, she darted her 
tongue into the sanguineous meal . . 4 darts a 

second Her wings spread like a flash 
and sho hooked a hind claw overhead and was 
hanging, head down Gorged and inverted” 
More knowledge here than acquired m three 
hundred years of study Who would havo guessed 
that the vampire alone among bats has the double 
habits of running and flight 1 Is there not some¬ 
thing wrong with the scientific worker * Indeed, 
how many know that tho range of temperature 
for snakes is only 32°-l 15° F, and that the 
parental care of the marmoset father for his 
children is to secure food for them, despite an 
always greedy mother 

Of course, tho author cannot leave tho Loch 
Ness monster alone Who can 1 It was one of tho 
biggest items m the world’s news m 1933-34 and 
it lasted longest It is not a reptile, since them is 
not a reptde living that oould exist in the chilly 
waters of tho Loch—and hence it must bo a 
warm-blooded boast, namely, a mammal lake 
the salmon we caught last month, it doubtless has 
continued to grow, and henoe it might well have 
been a seal, which, swimming m the surface waters, 
produces a long wake. 

Lastly, we may refer to the use of cobra venom, 
whioh has nerve toxins, for tho amelioration of 
malignant growths. It all started with the observa¬ 
tion that a marked improvement was shown by 
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a leper after being accidentally bitten by a 
tarantula Then Dr Ditmars came in as a pur¬ 
veyor of poison, and the results are to be seen in 
the published accounts of the work of Dr Monae- 
Losser showing that the use of cobra venom on 
cases of tumour, benign or malignant, always 
relieves pain, often stabilises the growth for a 
period and even m cases obtains regressions Most 
snake venom, however, is of a different type, 
attacking the blood and destroying the red 
corpuscles and breaking down the walls of the 
blood vessels Hero injections were* also tried and 
were found to produce a surprising effect, they 
inhibited the bleeding and are thus potentially of 
considerable use in medicine We wonder what 
will come next 1 The last discovery was made 
on injecting the venom into a rabbit to make its 
skin more sensitive to the bleeding reaction, while 
the effects proved exactly the reverse 


Cytology and Genetics 

Introduction to Cytology By Lester W Sharp 
(McGraw-Hill Publications m the Agricultural 
and Botanical Sciences) Third edition Pp 
xiv -t 567 (New York and London McGraw- 
Hill Book Co , Inc , 1034 ) 30s not 
''HE development of cytology in its relation 
to genetics is a chapter of more than usual 
interest m the history of biology Cytology in the 
modem sense developed during the last quarter 
of the nineteenth century as a purely observational 
science The general nature and behaviour of cells, 
nuclei and chromosomes were worked out during 
that period, although the cell theory, of course, 
originated much earlier The rediscovery of 
Mendehsm and the announcement of mutation at 
the turn of the present century marked a new 
epoch in biology, and soon gave abundant meaning 
to the observations regarding chromosomes which 
the cytologists had already accumulated Hence¬ 
forth cytology and the young science of genetics 
mutually influenced each other, and each derived 
increasing strength from the observations of the 
other 

For a time, genetics or breeding experiments 
were naturally regarded as the dominant member 
in this remarkable partnership But the early 
discovery of mutations with different chromosome 
numbers, of the relation between genetic linkage 
and the chromosomes, and of polyploidy or 
chromosome multiples in many plant genera, not 
to mention the sex chromosome mechanism m 
animals and its relation to sex-linked inheritance, 
soon made it clear that cytology would play a 
fundamental rdle in the future development of 
genetic research. Nevertheless, many geneticists 


were slow to realise that the cytologists had pro¬ 
vided them with the only mechanism by which 
their results could be adequately explained The 
practical breeders, in particular, failed to sense 
the necessity of calling cytology to their aid in 
connexion with the improvement of such important 
world crops as wheat and cotton, until the essential 
results regarding the chromosomes in these plants 
had boon placed before them by the cytologists 
This was no doubt partly Ix'causo cytology re¬ 
quires a special equipment and an exacting 
technique which some investigators never fully 
achieve 

That geneticists now universally recognise the 
fundamental importance of cytology for breeding 
work, even in its most practical aspects, is due to 
the striking mass of results regarding the chromo¬ 
somes and their behaviour which cytology has 
achieved. From being the handmaiden of genetics, 
cytology has become an equal partner , and to 
change the metaphor, it has become clear that 
cytology must continue to provide the foundations 
on which the superstructure of genetics can be 
built To judge from the large proportion of 
genetical papers in which cytological results arc 
reported, it might even lie contended that cytology 
has already reached the dominant position In a 
recent number of the Journal of Genetics, for 
example, six of the nine papers either reported 
new cytological results or were based upon cyto¬ 
logical facts already known, while in two of the 
remaining three papers special facts regarding the 
chromosomes were involved in the interpretation 
This situation is not surpnsmg, since cytology is 
recognised as an essential part of the training of 
the younger generation of genetioists Indeed, the 
term cytogenetics, now in frequent use, marks 
the fusion of these two sciences into one, and 
indicates that cytology will play an essential part 
m all future development of the subject Genetics 
without cytology would be like the play without 
Hamlet 

The book before us is a useful introduction to 
cytology, particularly as regards plants, and much 
of it is devoted to the cytological foundations on 
which the structure of modern genetics is reared 
Its usefulness is attested by the fact that it is the 
third edition of a work first published m 1921 
Large alterations and additions have been made 
in the present edition, which is muoh improved 
thereby, and nearly all the relevant recent work 
has been included 

The work now oonsists of twenty-six chapters 
the first Beven deal with such topics as the cell, 
protoplasm, nuoleus, plastids, Golgi material, 
chondnosomes and ergastio substances. The next 
six chapters are concerned with mitosis, chromo¬ 
some structure and related subjeota , the three 
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following, with sporogenesis, syngamy and meiosis, 
the phenomena in all groups of plants being com¬ 
pared The remaining ten chapters, except the 
last which gives a historical sketch of cytology, are 
devoted to modem work on chromosomes and 
heredity, chromosome fragmentation, heteroploidy, 
cytogenetics of hybrids and related phenomena 
While there are points m which the reviewer 
would differ from the author m conclusions or 
treatment, yet it must be recognised that the work 
is a carefully collated and dispassionately presented 
account of advances m this wide field Didactic 
considerations have not lieen forgotten, and there 
is sufficient explanation and comparison with con¬ 
ditions in animal cells to make the book serviceable 
also to zoologists Accounts of various phenomena 
of general interest, such as spermatogenesis and 
artificial parthenogenesis in animals and endomixis 
in Paramecium, find a place The extensive 
references to literature have been mostly relegated 
to footnotes The condensed bibliography at the 
end runR to more than eighty pages, a feature 
which investigators will find of much value 

The recent developments in the cytogenetics of 
maize, (Enothera, Datura and Crepis are considered 
at length, and the chromosome maps of Drosophila 
receive attention Evidence is presented for the 
new conception of the nucleolus as a laxly pio- 
ditced by a particular region of one chromosome 
pair The phenomena of synapsis and crossing- 
over are discussed, tho various views being pre¬ 
sented without dogmatic adherence to one—a very 
desirable feature in any work on so intricate a 
subject Finally, it may be mentioned that the 
results of mierodissection work and similar studies 
of the living cell are incorjxirated. 

No doubt the author will be rewarded with the 
appreciation of cytologists and geneticists for the 
production of this new and up-to-date edition, 
which marks the merging of these two sciences m 
their cognate aspects into one 

R Runouts Dates 


Proper Motions of 25,000 Stars 

The, Radcliffe Catalogue of Proper Motions m the 
Selected Areas 1 to 115 Compiled by Dr H 
Knox-Shav and H. G Scott Barrett. Published 
by Order of the Radchffe Trustees Pp xlvni -)- 
352 (London Oxford University Press, 1934 ) 
np 

N 1906 Kaptoyn published his “Plan of Selected 
Areas” to bring together the various observa¬ 
tional elements necessary for a more complete 
knowledge of the structure of the system of the 
stars To obtain data for the fainter stars (position, 
proper motion, magnitude, spectrum, radial 


velocity, and so on), he proposed that samples of 
206 areas uniformly distributed over the sky 
should be completely investigated, and work was 
apportioned to different observatories Rambaut 
undertook the determination of the proper motions 
over fields of 40' • 40', 50' / 50', 60' •: 00', depend¬ 
ing on galactic latitude, for the. 115 areas from the 
equator to the north pole Kapteyn’s proposal was 
that exposures should be made sufficient to obtain 
stars to a definite magnitude, the plates carefully 
stored, anti re-exposed ten years later with their 
centres displaced slightly This method has the 
disadvantage that at the second exposure, if 
clouds came up, the necessary limit of magnitude 
might not be reached The plan was mcxlificd by 
taking the second exposure on a separate, plate, 
through the glass, and measuring the displac cinents 
by placing tho plates face to face. Rambaut 
carried on the work from 1907 until 1923, and it 
has been completed under his successor's direction 
The difficulties attending long exposures in the 
climate of Great Britain arc considerable, and 
although the aggregate exposure time on which 
the proper motions dejiend has been only 450 
hours, “it lias taken 24 years of unremitting effort 
to achieve this modest score” 

The handsome volumo published by the Rad- 
cliffe Trustees, compiled by Dr Knox-Shaw and 
Mr Barrett, gives the proper motions for 25,000 
stars The average limit of magnitude is 15 2 m., 
only m ten fields is it below 14 5 m In 
addition to the proper motions, magnitudes are 
determined with a probable error of L0 108 m 
Owing to an adjustment of the telescope in March 
1914 hv which the tilt of the crown and flint 
lenses was altered by 1', the centre of density of 
the images of the brighter stars was altered 
relatively to that of tho fainter stars, thus intro¬ 
ducing a magnitude equation The effect of this 
has been successfully eliminated 

The proper motions as printed are relative, as 
there are insufficient stars of known proper 
motion to serve as a zero, and it has been con¬ 
sidered inadvisable to apply somewhat uncertain 
corrections for parallactic motion and solar 
rotation to stars of these faint magnitudes Tho 
probable errors for different areas range from 
±0 0025' to ±0 0060' By applying the paral¬ 
lactic motion, the ajx-x of the solar motion, and 
tho vortex and axes of the Sohwarzschild ellipsoid, 
have been found for stars 9 0-14 0 m anti those 
fainter than 14 1 m It is pointed out that the 
vertex of Schwarzsohdd’s ellipsoid is tho only one 
of those quantities which can be satisfactorily 
derived from the relative motions of these faint 
stars 

The average values of the proper motions for 
stars at different galactio latitudes are next- given 
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and range from O-OIO' on the galactio equator to 
0 024' near the pole for stars of magnitude 
9-0 in -14-0 m , and from 0-010' to 0 019' for 
magnitude 14-1 in -15-0 m 
The stars of proper motion less than 0-1' are 
oolleoted and their distribution per square degree 
given for different galactio latitudes The number 
of variable Btars found is very small, being no 
moro than one star m 2,900. 

The Radchffe Observer and his staff are to be 
heartdy congratulated on the conclusion of this 
laborious and useful piece of work 

F W D 


Rapid Physics 

Experimental Physics a Selection of Experiments 
By Dr. G F C Searle Pp xiv+363 (Cam¬ 
bridge • At the University Press, 1934 ) 16« net 
\J0N cuivis homim contingit adire Connthum, 

' and those of us who have not boon for¬ 
tunate enough to have come directly under the 
influence of Searle’s inspiring personality, owe him 
a heavy debt of gratitude for leaving us some 
record—incomplete though it may be—of the 
methods which he has practised with such eminent 
success for nigh fifty years 

It is an impressive record , all the more so m 
that this, his latest, although we hope not his last, 
volume shows all the vigour and energy and 
enthusiasm—and thank Hoaven, tho prejudices— 
that have ever characterised his work It has 
been called an "Odds and Ends Book”, and never 
has there been a volume to which the term could 
be applied with less justification—singleness of 
purpose and outlook inform and penetrate every 
page 

Skill m design , an uncanny aptitude for hitting 
on an experiment which will illustrate half a dozen 
physical principles , a remembrance of the saying 
that small corrections are the fun of physics , a 
consequent hunt for the fourth or fifth significant 
figure even when, Dulong-wise (or is it Petit-wise ?), 
the third may be now and then in doubt; tho 
aptitude of an accompbshed craftsman for making 
the utmost use of simple mathematics ; a violent 
dislike for tobacco—all the characteristics that we 
know and love are there. 

The topics handled—do they really matter ? 
Still, it is usually considered to be the reviewer’s 
first task to give his readers some inkling of the 
contents of the book, and wo have here a record 
of some thirty-four experiments, four or five being 
devoted to dynamics, six to elasticity, thirteen 
to surfaoe tension and viscosity, five to heat, and 
five to sound. Each of the main seotions is pre¬ 
faced by a chapter dealing with the mathematical 
principles involved. 


There is but one serious criticism to put forward, 
and that is concerned with a section of the prefaoe 
which states that the author has "abandoned a 
former projeot of writing a manual on Experimental 
Electricity and Magnetism’’. We trust that the 
author will, in tho comparative leisure that will 
fall to him after September 30, 1935, reconsider 
this deoision. We have heard old Triton blow his 
wreathed horn, and, after revelling in the hearten¬ 
ing blasts which ho has sounded, we love not the 
descent to tho electrioal-and-magnetio bleatings of 
more orthodox volumes May he be persuaded to 
wind another strain, this time to the theme of 
electricity and magnetism 1 A. F 


Reaction Kinetics 

The Reaction between Hydrogen and Oxygen By 
0 N Hmsholwood and Dr A T Williamson. 
Pp v-f-108 (Oxford Clarendon Press , Lon¬ 
don . Oxford University Press, 1934.) 8 s Qd 
not 

W ITH the rapid development of soicnoe, it 
is very oonvemont to have in one’s hand 
from time to time a ontioal and authoritative 
up-to-date monograph on the present status of 
some important phases in scientific development 
Such an account is given by Mr Hinshelwood and 
Dr Williamson on the reaction between hydrogen 
and oxygen 

The moro general implications of the ohain 
mechanism advanced by Nemst to interpret the 
hydrogen chlorine reaction were pointed out and 
developed by Semenov, who, in his famous paper 
of 1927 on the phosphorus - oxygen reaction, not 
only referred to the hydrogen - oxygen reaction, 
but also indicated and afterwards investigated 
with his collaborators the phenomena of homo¬ 
geneous slow combustion, rapid combustion, 
degenerate and true explosions, and interpreted 
the phenomena of upper and lower limits of ex¬ 
plosion. The view that such reactions are cham 
reactions entails an inquiry into the meohamsm 
of the starting, propagation, reflection, branching 
and cessation of tho ohains as well as the factors 
operative in limiting the explosion both at the 
upper and lower limit These reactions form not 
only an important connecting link between surfaoe 
or heterogeneous oatalytio aotions and true homo¬ 
geneous reactions, but also provide us with a means 
for obtaining, admittedly m small oonoentration, 
new and reaotive chemioal entities, the ohain 
earners. 

It is generally admitted that the hypothesis of 
simple atomio links suoh as obtain in the reactions 
investigated by Polanyi is not adequate to inter¬ 
pret the experimental data in ohain reactions suoh 
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as that of hydrogen and oxygen, likewise the oon- 
oept of the ‘hot molecule’ or energy noh molecular 

speoies such as H,0 is falling more and more into 
disfavour Interest is being centred more on 
unstable radicals which aot as links and diffuse 
through the gas 

It may be observed as first suggested by Melville 
that an idea as to the nature of the carrier might 
be obtained from its diffusion coefficient This is 
discussed on pp 60-fil of the present volume , 
m the equation givon, the symbol D does not 
actually represent the reciprocal of the diffusion 
coefficient, but is only proportional to it for a 
given inert gas pressure Such explosive limits 
as are found are sometimes governed by an 
asymmetrical relationship between the products of 
the reacting gasoa, but this symmetry oan be 
disturbed very considerably if the collision 
efficiencies for reaction of the two chain carriers 
are very different In this connexion it is interest¬ 
ing to note that there appear to be many points 
of similarity between the radicals of the typo XH , 
for example, 0,11 , CH,H., CH, CII.H At the 
same tune, the old idea that radiation and ionisa¬ 
tion play an important part in tho wavo front 
of a propagated explosion appears to be entering 
on a now lease of life. 

All those who aro interested in tho question of 
reaction kmetios must thank those authors for a 
well-documented monograph written with the 
clarity and in the style that we aro accustomed 
to find in the communications from the Oxford 
laboratory E K. R 


Television Systems 

(1) Television: To-day and To-morrow By 
Sydney A. Moseley and H. J Barton Chappie 
Fourth edition Pp xxxi+208+71 plates 
(London : Sir Isaac Pitman and Sons, Ltd , 
1934 ) 7a. 6 d net 

(2) Television : Theory and Practice By J. H 

Reyner Pp. xi f 196 + 12 plates (London . 
Chapman and Hall, Ltd , 1934 ) 12s fid net. 

HERE is not yet a really good book in 
English on television. Schroter’s excellent 
“Handbuch” was an admirable German model to 
which to wcfrk, although it is now happily out-of- 
date despite its completeness at the date of 
publication and its comparative youth. Neither 
of the present works reaches Schrbter’s level, 
although Reyner’s survey is the best that has yet 
appeared in English 

(1) Moseley and Chappie have been noticed in 
earlier editions; they might well have taken the 
opportunity offered by a fourth edition to lop off 
muoh dead wood. The main criticism even of this 


new edition is that it contains much moro tele¬ 
vision of yesterday than of to-day or to-morrow 
Now that the Television Committee has admin¬ 
istered tho coup de grdee to that low-definition 
television which was an experimental triumph and 
an entertainment travesty, the authors would do 
well to condense into a brief single chapter the 
story of television before 1930, and to expand their 
treatment of the newer high-defimtion systems 
They might at the same time judiciously excise 
from Mr. Moseley’s preface his curious reference to 
“the adoption of the cathode ray system after it 
had been practically flung on tho scrap heap’’ 
Whoever flung it on the scrap heap was a singularly 
wrong-headed individual sinning against the light, 
for there has always been a very strong body of 
expert opinion pressing towards that cathode 
ray system which has now, after an unnecessary 
delay and at a remarkable ultimate speed, been 
brought to a stage the merits of which are attested 
by tho recommendations of tho Television Com¬ 
mittee A decent veil might well bo drawn, in 
preface and book, over this major error of judg¬ 
ment 

The most interesting chapters of the new edition 
are xm and xiv, which attempt to oompress into 
some thirty pages the basis of cathode ray systems, 
the utilisation of ultra-short waves, and the 
mtermediato-film process If tho fifth edition 
devotes 175 pages to these subjects, and relegates 
to 25 pages the matter which now occupies these 
175, the book will be vastly improved 

(2) Mr Reyner can view the subjeot from a 
greater distance, and the improvod perspective of 
this tele-vision results in a much bettor book At 
an epoch when oven weeks are of importance in 
the history of the subjeot, it is fair to record that 
the author’s preface is dated March, 1934 For 
that date tho book is remarkably up-to-date, 
giving a whole chapter to velocity-modulation, 
and brief but clear acoounts of the Zworykin 
iconosoope and tho Farnsworth imago dissector, 
important competitors in the field of true tele¬ 
vision as opposed to the more highly developed 
methods which may bo unambiguously if in¬ 
elegantly labelled ‘telefilm’. 

After good comprehensive surveys in the two 
opening ohapters, the first in genoral terms, the 
second detailing tho instrumental arrangements, 
the author passes to physiological optics m Chap, 
iii, to the optioal elements of mechanical television 
systems in Chap iv, and thenoe to a very useful 
chapter on the toohmoal characteristics of photo¬ 
electric cells In satisfactory contrast to Moseley 
and Chappie, Reyner then devotes three ohapters 
to the essentials of cathode ray television These 
chapters may be specially oommended as very 
fairly representative of the material published up 
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to the middle of 1934. Indeed this eommendation 
may, as has already been suggested, fairly be 
extended to all the seventeen chapters of the book 
We may hope that the author and his publishers 
may be moved to produce, in the next few months, 
a new edition including the wealth of material 
which is now being released as a result of the 
Television Committee’s report Such a work would 
be assured of a wide circulation in the autumn , 
meanwhile, the present edition is a very well- 
balanced and accurate introduction to a subject 
which has now definitely climbed from mere 
curiosity value to real entertainment value 


Progress and Economics 
The Economic Consequences of Progress By Hoy 
Glenday Pp xv (-302 (London George 
Routledge and Sons, Ltd , 1934) 12a fid net 
"'HERE must be progress—even in the desert 
the camel is giving wav to the motor-car, 
it is not an accident but a necessity It has far- 
reaching economic consequences which have proved 
to be unequal in their incidence on different peoples 
and on different strata of society Applied science 
is affecting the daily life of evervone to an ever- 
mcreasing degree Its supposed advantages appear 
sometimes to conflict with the existing state of 
affairs, but they art' none the less real, and nothing 
can stop the progress of science or deprive the 
people of the new lieneflts which they are to 
receive by science 

Nearly a hundred years ago, we m England were 
in the “hungry forties”—words then pregnant with 
real meaning of scarcity, even starvation It is 
stated that at the beginning of the eighteenth 
century, approximately one third of the population 
of these isles was unable to live honestly, while 
another third was living close to tho margin of 
subsistence To-day there is an over-production 
of the essential foodstuffs which is directly due to 
the application of science , thus tho yield of gram 
per acre has lieen increased five-fold, the average 
yield of milk from dairy cows is more than doubled 
and could be doubled again, whils(, the egg yield 
from hens has been doubled during the last 
twenty-five years The work! over, the price of 
food has fallen in consequence and the fanner 
is hard put to it to make a living, particularly 
when he is burdened with a mortgage at a high 
rate of interest. It is clear, moreover, that the 
coat of production of many foodstuffs will continue 
to fall. Further, tho invention of cold-storage and 
quick long-distance transport has made the 
surplus food supplies of the world available in 
Great Bntain 

The standard of living, according to Sir Josiah 


Stamp, has increased by more than four times 
dunng the past oentury The economists tell us 
that it was not until man learned how to increase 
food supplies more rapidly than the rate of growth 
of the population that he was really able to make 
progress in wealth 

The economic consequences of progress as wo 
find them in 1935 are so diverse, and can lie viewed 
from so many angles, that the business man is 
inclined to distrust economics as a science, and to 
believe that his practical experience is nearer the 
truth than the theories of the academic economist 
It may be that progress follows a series of cycles 
of growth and decay or, as we term them, prosperity 
and depression , but it should not lie beyond tho 
wit of man to flatten the curves Before this can 
Ik* attempted with any possibility of success, it is 
obviously necessary to have a full understanding 
of the problems such as the book before us seeks 
to provide 

Mr Glenday’s close touch with the business 
community enables him to write from an angle 
which the business man understands In the first 
half of his book ho traces tho laws of growth and 
structure which have in fact controlled progress , 
in tho second ho deals with the future with a 
prophecy of what must be done to prevent disaster 
His final attitude is m effect that we should 
abandon tho economic struggle for increasing 
wealth and seek happiness and cultural progress 
by other means, involving a largely planned 
civilisation and controlled population wo must 
learn to control our numbers and their output of 
goods 

Tho fundamental changes in this direction 
which the great combines and the men in charge 
of them are bringing about are stressed by Mr 
Glenday It is significant to find him recording 
that many of them “are tending less and less to 
regard their undertakings as mere profit-making 
machines for absentee shareholders and more and 
more to behave as tho leaders of tho armies of 
industrial advance” 

The new science of 'scientific management’, on 
which there is to bo an International Congress in 
London this year, deals essentially with the “art 
of generating, utilising and controlbng educational 
forces within industry and without, so that the 
human industrial team can continually be ('quip¬ 
ping itself for performing its task with a degree of 
efficiency ever on the upgrade”. We quote this 
definition of management from a letter in The 
Times of January 2, 1933, signed by thirty-one 
leaders of industry, commerce and finance 

The author has given us a readable book, 
erudite and enthusiastic ; we commend it warmly 
to all interested in these problems, which concern 
each one of us deeply. E. F. A. 
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Short N otices 


Archaeology and Ethnology 

The Annual of the, British School at Athens No 32 
Session 19.31-1932 Pp vm + 310 + 42 platen 
(London Macmillan and Co , Ltd , 1934 ) 63* 

net 

Thk “Annual of the British School of Arc hseology at 
Athena” lias established a reputation for a high 
.standard of accuracy and scholarship in the presenta¬ 
tion of the work of its members and atudontu from 
year to year The present volume, which covers the 
session 1931-32, in this respect in no way falls shoit 
of the achievement of its predecessors These qualities 
indeed are the more noticeable from the hut that at 
present no operations of the first magnitude by tho 
School fall to be chronicled ft must not, there¬ 
fore, be assume! 1 that tho (ontonls of the present 
volume show any failing m interest This is far from 
being tho taso Mr N U L Hammond, for example, 
in his "Prehistoric Epirus and the Invasion of tho 
Dorians”, presents the urchicologit al anil histoneal 
argument in a manner as skilful as its subject is 
intriguing Miss Winifnsl Lamb's account of her 
excavations at Antissa have lained on a piece ol 
work essential in duration to her previous excava 
tions, and Mr S Benton’s rcpoit on a tour of the 
Ionian Islands, combining a certain amount of rapid 
field-work with material fioni museum collet tions 
and other sources, would be found moro than sug 
gestive, if only money and opportunity were m ailable 
for further research Among tho remaining papers, 
Mr R P Austin reports on his excavations at 
Haliartos on the site of a sanctuary dating from 560 
b c , Mr J 1) Bouzley dcsinbos gioups oi mid-sixth 
century Black Figure ware and Mr R J N Jenkins 
some archaic Argive terra-cotta figurines The illus¬ 
trations, as usual, are liberal and excellently repio 
ducctl 

The, Greatness and Decline of the Veits By the late 
Henri Hubert Edited and brought up to date by 
Prof Mareel Mauss, Raymond Lantier and Jean 
Marx Translated from the French by M R 
Dobie (The History of Civilization Senes ) Pji 
xvi + 314 (London Kegan Paul and Co, Ltd, 

1934 ) 16* net 

In this volume, which forms tho second instalment 
of tho late M Henri Hubert’s study of the Celts, tho 
author is no longer entirely dependent on tho indirect 
evidence of arfrhieology He has had at his disposal 
the statements of classical historians and geographers, 
and in the later periods a mass of material of a 
miscellaneous character and varying degree of 
authority drawn from traditions, annals and other 
forms of literary record. Taking the middle of the 
first millennium b c as his starting point, ho traces 
the expansion of the Celts from their home in Central 
Europe into Italy, Spam, Gaul, the British Isles and 
eastward to their point of farthest ponetration in tho 
-®gean and Asia Minor. M. Hubert then follows their 


decline in the stmggle with Rome and tho Germanic 
peoples, until in tho modern world Ireland alone 
remains as their sole independent and national 
representative in a political sense 

M Hubert has reconstructed a picture of Celtic 
society and culture out of the reports of classical 
historians and geographers and the material afforded 
by the heroic traditions and other literary remains of 
the Celts themselves It suffers from tho necessary 
limitation that it applies primarily to (ho Celts of 
Gaul and Britain only, and is not chronologically 
homogeneous , but the author uigucH with some 
considerable offer t for its general applicability 

Creation and Evolution tn Primitive Cosmogomts, and 
oth< r Pucts By Sir James George Frazer Pp 
xi + 151 (London Macmillan and Co, Ltd, 
1935 ) Hs 6 d net 

Sir James Fra/kh has here repnnted a number of 
‘paxes’, of whuh the title pave of the volume is tho 
most substantial It appealed originally in the 
Darwin memorial volume, published in 1909 It 
brings together a number of instant es to show that 
both the loncept of a special act of creation and 
something in the nature of the evolutionary theory 
are found in prunitive cosmogonies Among the 
subsequent essays me the Zaliareff Le< Lire on 
t'midorret delivered in Oxford in 1933, biographical 
sketches of Sir Baldwin Spencer and the Rev John 
Roseoe, some reminiscent es of the anther's early life 
in Glasgow m a Hpeot h of thanks when the freedom 
of liiH native city was conferred upon him, and some 
memories of his parents Each of these jnoces, it is 
scarcely noeossarv to sav , bears the hall mark of tho 
author’s charm anti finished style 


Biology 

The Mi/>oinyritcs a Descriptive List of the known 
Spicus with spe< ml referent e to those occurring in 
North America By Thomas H Machride anti 

G \V Mai fin Pp x+339 + 21 plates (Now 

York The Macmillan Go , 1934 ) 25* net 
Thf slime moulds are found in decaying organic 
mattei in every ctnmfiy of the world, anti they are 
probably inhabitants of all soils So far as is known, 
they- havo no economic unpoitance anil in conse¬ 
quence of this they are neglecttsl Their formation 
of hard fructifications, in which the spores lie, gives 
structure upon which a classification may be based, 
but their systematy is of peculiar difficulty on 
account of an obvious responsiveness to environment 
while their fructifications art* forming How many 
thousands of species of these animals or plants, 
whiohover they lie. exist in tho world we do not 
know, but the work before us represents six y-oars 
labour on the part of Dr Macbride anti his research 
assistants. About 400 species are described in this 
monograph, but it occurs to us how much more 
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interesting and stimulating it would be, had it been 
preceded by a full well-illustrated account of the 
biology of these organisms The 573 figures, so 
careful for form but tiny and unoolourod, cannot tell 
thoir exquisite story and are of littlo uso to recruit 
future workers , they will bo tho better understood 
if usod in connexion with Arthur Taster’s coloured 
platos in Ins monograph of 1911 

Taxonomy is not an end in itself Indeed, it is 
merely a convenient method of cataloguing, and some¬ 
thing apart from modem conceptions of science To 
the reviewer it is by itself analogous to Btamp collecting 
and cataloguing quite a good amusement but lead¬ 
ing nowhere It becomes interesting when the stampH 
are studied in relation to the histories of count! ios, 
as theso Myxomycotes might well be if doscribed in 
relation to thoir environment 

Insect Physiology 11 v I)r V 11 Wigglosw orth 

(Methuen’s Monographs on Biological Subjects ) 
I’p x -f 134 (London Methuen and <Jo , Ltd , 
1934 ) 3s 0 d net 

Entomologists have seldom concerned themselves 
with problems of insect physiology The study of 
structure, habits and taxonomy in so vast a i lass 
has monopolised the field What is known of insect 
physiology has, for tho most part, resulted as a sido- 
lme or byproduct of other investigations, rather 
than as the outoome of the study of insects as such 
In the last ten years or so, entomologists have come 
to realise the necessity for exaot knowlodge of tho 
functions of insect organs and tissues, especially in 
regard to the problems of insect oontrol It is in the 
latter oonnoxion, perhaps more than any other, that 
our ignorance of physiology has revealed itself most 
In writing this handbook, Dr Wigglesworth 
imparts to his subjeot a freshness of outlook which 
only comes to a writer who has acquired first-hand 
knowledge His own researches into the physiological 
moke-up of tnsoots have broken now ground, and are 
always suggestive and productive of ideas Tho results 
of those studios find their place in tho book but, at 
tho same time, the author has explored the literature 
on insect physiology with admirable thoroughness (as 
tho bibliography will testify) and subjected it to 
critical selection In a sense, the book is quite unique 
since it has no competitors . the only previous survey 
of the subject at all comparable is that of Marchal, 
published in 1911 It needs no further recommenda¬ 
tion, and every entomologist and jjoologist should 
possess it ADI. 

The Familiar Trees of Hopei. By Hang-Fan Chow 
(Fan Memorial Institute of Biology, Peiping, 
Handbook No 4) Pp xiv 4-370 (Peiping • The 
French Bookstore, 1934 ) Cloth, 3 dollars , paper, 
2 40 dollars 

Tub publication of an English edition of this book 
simultaneously with tho Chinese text will be welcome 
tq, many foreign botanists and others interested m 
the trees of the district around Peiping. The author 
claims to include only the more common species 
occurring in the Province of Hopei, and this object 


has been fully attained Tho Englenan system of 
classification is adopted. Useful keys to the families, 
gonera and species respectively are supplied. From 
these, in conjunction with the descriptions, the student 
should m most oases have little difficulty in naming 
tho trees met with in this part of China Taxonomic 
works published in China in recent years have been 
noted for the high standard of illustrations from line 
drawings, and in the present work Mr C Ft Feng 
has mauitamod this high standard m illustrating 
practically all tho species which Mr Chow describes 
here The distribution ot each species is given and 
under the heading “Use" are, m many cases, a 
number of interesting notes The book is clearly 
printed, but there is no index C V B M 


Chemistry 

Theorehsehe Orundlagen der orgamschen Chemie Von 
Prof Walther Huckel Band 1 Zweite Anflagc 
Pp xn (-475 (Leipzig Akadomisclie Verlags- 
gesellschaft m b H , 1934 ) 19 80 gold marks 

A little more than three years ago the first edition 
of Prof W Huckel’s “Theoretical Outlines of Organic 
Chemistry” was published (Nature, 129, 41 , 1932) 
and now we have tho second edition of tho first 
volume of that work 

Tho present edition keops generally to tho origuial 
plnn, but there havo boon minor and justifiable 
rearrangements Prof Huckol’s critical survey of 
somo modern work is stimulating, but staled so 
didactically may, and does, meet with many 
criticisms The really disappointing fonture of the 
present work is tho omiBBion of references to advances 
in organic chemistry which have been made during 
tho last three years ; these advances have been 
described, if only—and necessarily—briefly m the 
excollent “Annual Reports of the Progress of 
Chemistry” published by the C'homioal Socioty, with 
a reasonably full bibliography Incidentally, it is 
worth while recording that the cost of this new 
edition of Prof Huckel’s book is rather more than 
six times the cost of any one volume of the “Annual 
Reports” 

The appearance of finality which the written word 
is apt to convey is not in keeping with the publication 
of now editions of such works at v ery short intervals. 
Provided that the first or original edition is well 
planned, and this is certauily truo in the case of 
Prof Hiickel’s book, it is suggested that such rapid 
republication is unnecessary and it ih certainly to 
be deprecated C S G, 

Vonductometnc Analysis ■ Principles, Technique, 
Applications By Dr Hubert T. S. Bntton, 
(Monographs on Applied Chemistry, Vol 8 ) Pp. 
xi+178 (London. Chapman and Hall, Ltd,, 
1934.) 12«. 0d. net. 

This book is a smaller and more specialised com¬ 
panion to the author’s volume on “Hydrogen Ions”, 
published in the same senes. After two short intro¬ 
ductory chapters on the nature and significance of 
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electrical conductivity, apparatus and methods are 
described in chapters 111 and iv. The rest of the 
volume is devoted to various applications of oonduoto- 
metno titration. 

Since the author maintains that “the conductivity 
of solutions can often supply useful information 
which oannot always bo easily obtained by other 
moans”, it may bo anticipated that this clear and 
well-produced exposition of the subject will havo an 
extensive circulation If it bo maintained that the 
methods advocated are suitable only for “pure 
research”, it may bo recalled that exactly the samo 
remarks were probubly inode about pi I determina¬ 
tions some twenty years ago The determination of 
hydrogen ion concentration is, howovor, at least as 
frequently carried out to-day m industrial as in 
academic laboratories, and Dr Britton’s book should 
do much to bring about a simitar extension of use for 
conductometric analysis ALB 

y 

(1) Introductory Colloid Chemistry Pp xiv + 198 
15s M net fit) Laboratory Manual of Colloui 
Chemistry Third edition, icwntten and reset 
Pp xvn 1-229 20s not By Prof. Harry N 

Holmes (New Yoik John Wiley and Sons, 
Inc , London Chapman and Hall, Ltd , 1934 ) 
The author’s introductory text fulfils its claun to 
be a “short, clear, yet moderately coinproliensiv e 
statement of the fundamentals of colloid chemistry'” 
In fairly bnof compass lie has discussed the prepara 
tion and fundamental properties of vanouB colloid 
system^ coagulation, froths and films, emulsions, 
gels and jellios, soaps, proteins, soils and clays, 
adsorption and catalysis The value of the work is 
enhanced by a series of well-selected references 
The companion laboratory volume has now 
reached its third edition a fact winch testifies 
sufficiently well to its usefulness 

Laboratory manual and textbook are developed 
on closely jiarallel lines, and the manual is also 
enriched by a large number of references to the 
original literature 

The author has preserved his enthusiasms, and his 
presentation of his subject shows an admirable com¬ 
bination of freshness and conciseness. A F. 


Engineering 

Elements of Water Supply Engineering By Prof 
E L. Waterman. Pp. xv+302 (New York • 
John Wiley and Sons, Ino. , London : Chapman 
and Hall, Ltd , 1934 ) 21s 6d not 
This work is stated by its author, who is professor 
of sanitary engineering in the State University of 
Iowa, to be a textbook for students beginning their 
study of water supply engineering , he disclaims 
that it is in any sense a treatise or a handbook. He 
has based it on lectures which he himself delivers 
and it u designed to suit the particular need of his 
students. Viewed from this angle, the book fills a 
definite purpose in regard to which the author is 
naturally sole arbiter, and so, although the science 
of hydraulics is an essential element of water supply 


enginoeruig, the theoretical sido of the subject, with 
its fundamental laws, is excluded from consideration, 
as being adequately treated elsewhere, and, in the 
case of the author’s students, being taken in a con¬ 
current course 

Subject to these limitations, the volume forms a 
very useful introductory survey of American practice 
in wator supply In addition to the purely technical 
features (reservoirs, pipes, channels, intakes, pumps 
and pumping plant), tho i ummmml, sanitary, 
choimeal and financial aspects of the matter am 
dealt with As the purview of the work is confined 
to the North American continent, it contains certain 
things which present some degree of strangeness and 
novelty to English engineers For example, the pei 
capita consumption of water in tho loading cities of 
the United Statos is startling when compared with 
the standards of Great Britain One wonders whut 
it can be used for and whether there is not ox< essiv o 
waste Whatever be tho explanation, it is cortainly 
instructive to have the prartice of other nationalities 
displayed for comparison and study, and English 
engineering students will find the book very helpful 
in this respect, as in others of a more* gcneial 
character. B C 

The Blue Book 1935 • the Directory and Handbook of 
the Electrical and Allied Industries 53rd edition 
Pp xxviii 4-1430 (London Bonn Brothers, 
Ltd , 1935 ) 25# not 

The fifty-third annual edition (1935) of the olertrioal 
trades directory and handbook will prove of valuo 
to everyone who wants to havo the latest information 
about the activities of the electrical engineering pro¬ 
fession and industry In this edition more societies, 
associations and technical schools and colleges are 
included Many physical constants connected with 
industry are givon, and wo were interested m an 
instructive page on telephone transmission units. 
The difference between the American standard line 
of oabJe and the English standard luio is clearly 
explained and the decibel and noper are defined 
Useful particulars are given about the Bureau of the 
International Communication Union The grid 
scheme of tho Central Electricity' Board was completed 
lost year, and grid tariffs for the whole of Great 
Britain, excejit south Scotland and north-east 
England, are in operation In the manufacturing 
industry a fairly general and sustained improvement 
occurred during 1934 The output of electricity by 
supply undertakings increased 14 per cent compared 
with the previous year The use of broadcasting 
and telephony has also greatly increased 

Wireless for the Man-in the-Moon Perhaps a Fairy 
Tale, Perhaps a Textbook, Perhaps Neither By 
Coulombus and Decibel Pp 128 (London. 
George Nnwties, Ltd . 1934 ) 2# M not. 

John Perby was wont to say that Euclid was fit 
reading only for tho very learned This work of 
‘Coulombus’ and ‘Decibel’ falls, not necessarily for 
the same reasons, into the same category If tho 
man-in-the-moon is very learned he will take no 
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harm from tho reading, and may contrive a rare wan 
smile, but he will learn little or nothing He will 
certainly wonder whether life is marie notably earner 
by the simple device of calling an electron a duckling 
If, on the other hand, he is the simple soul at or to 
whom the “wit and humour of the book” (guaranteed 
by tho publishers) aro diieoted, he mav be deluded 
into feeling that he has “unconsciously acquired a 
real insight into the basic principles ami practice of 
Wireless” 

Mathematics 

Differential and Integral Calculus, lly K Courant 

Translated bv K F M( Shane Vol 1 Pp 

xni+ 508 (London, Glasgow and Hombav 

Blackie and Son, Ltd , 1934 ) 20s net 

This volume is an English edition of the uuthoi’H 
original work in German on the calculus which was 
briefly rev lowed in 1928 Although the title page 
announces it to be a translation, yet it is much more 
than this l)r M< Shane, m m-operation with the 
author, has considerably modified the treatment in 
order to adapt the book to the needs of Knghsh and 
American students Among the principal diver¬ 
gencies from tho onginol text, thiB edition contains 
(i) a sketch of the differentiation and integration of 
functions of several variables, and (n) a collection 
of classified ('sample’s Although the preface claims 
that a laige number of exorcises lias been added, 
jet, compares! with English textbooks, this niunbei 
is somewhat small 

The e ourso is intended foi those who wish to pursue 
tile study of the calculus and its applications as 
beginners Much of the rigour demanded in establish¬ 
ing some of the more difficult fundamental theorems 
has therefore been taken out of the main disc ussion 
and given later m appendixes to the chapteis In 
this way, not only is the student enabled to pass 
rapidly to the practical applications, but also the 
presentation of the subject has been greatly en¬ 
hanced, for too much rigour to a beginner is un 
doubtedlj ie[*cllcnt 

Thi' book is thoroughly well printed and the text 
is of a claiity which is not always possible in a purely 
literal translation F G W B 


Higher Mathematics for Engineers and Physicists 
By Prof Ivan S Sokolmkoff and Dr Elizabeth S 
Sokolnikoff I»p xm f-482 (New York and 
London McGraw-Hill Book Co , Inc , 1934 ) 
24* net 

The text of this volume is based upon courses of 
lectures given annually to engineering students in 
the University of Wisconsin The aim of the authors 
is to provide a textbook which may not only appoal 
to students of applied science, but may also servo as 
a stopping-stone to more advanced mathematical 
treatises A wholly rigorous and purely formal pre- 
s£htation has therefore not been attempted, since, 
as the authors wisely point out, such a course of 
detailed analysis would tend to bewilder many 


practical students and thus stifle their interest in 
mathematics 

The calculus, boginning with elliptic integrals and 
leading on to those ordinary and partial differential 
ecpiations most frequently met with, is thoughtfully 
developed This is followed by some very practical 
chapters on vector analysis, probability and empirical 
formula’, whilst the final chapter mcorporates an 
interesting lecture on conformal representation by 
Dr Warren Weaver Examples aro provided at the 
end of each chapter, and these aro to be regarded as 
an integral part of tho text, since they embody 
extensions and further developments of the subject 
matter. 

A Shorter Trigonometry By W G Borchardt and 
the Rev A D Perrott Pp vm+ 238+xxxu fi 
xxxi (London G Bell and Sons, Ltd , 1934 ) 
4s , without Tables. 3s (W 
As tile title suggests, all the trigonometry foi the 
several school certifiiate examinations is heie (un¬ 
tamed in a single volume The authors have divided 
the text, into two parts the first is introducton 
and therefore mainly numoiHal, the second deals 
with the more formal trigonous try The whole 
treatment is thoroughly sound, anil every chapter 
ion tains a large number of exercises which aie well 
designed to stimulate the pupil's interest and are 
not too difficult 

Objection might lie taken to the statements on 
p 86, where confusion is likely to arise in identifying 
cosA and sinA, previously defmed as ratios, with the 
lengths of OM and PM respectively In Hpit.e of this 
small defect, however, tho book may be (onhdenfly 
recommended, for the authors have carried out their 
purpose excellently F G W B 

Miscellany 

Three Philosophers ( Lavoisier, Priestley and Caven¬ 
dish) By W R. Aykroyd Pp, xi +227 f 8 plates 
(London William Homomann (Medical Books), 
Ltd , 1935 ) 10* 6 d net 

This is a rather charmingly written study not too 
doop, not heavy, not (oldly ordered, and humane 
With tlu’ central figure laivoisier are port.raj'ed (with 
sound art. in passing to and fro between the char- 
aeters) Priestley and Cavendish, as complements and 
foils Cavendish, by birth noble, by inheritance 
wealthy, by genius a metnoal hermit , and Priestley, 
tho very opposite m each point, in whom an intoler¬ 
able fluency in doctrine was joint’d with tho happiest, 
success in qualitative experimenting these two men 
are quite indispensable to science, yet both humanly 
and scientifically they stand at antipodes That 
third indispensable, Lavoisier, was equipped with a 
supremely lucid and systematising brain, and ho 
oommanded much of Cavendish’s type of metrical 
skill, ooupled (for scientific purposes) with Priestley’s 
missionary instinct minus its naivety Hence, though 
he lacked their peculiar gifts for discovery per se, he 
was able with this triple combination of abilities to 
rise to a summit higher than either of theirs. 
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Mr Aykroyd does not hide Lavoisier’s “grabbiness” 
(as he calls it) in adding to his considerable wealth, 
and in the familiar points of scientific priority But 
he shows well that Lavoisier toiled greatly for the 
material civiliHing of a dirty and misgoverned 
nation , and that this public service came to take 
far more of his energy and time than did his scientific 
researches Nevertheless in the end it failed, as they 
did, to save him in '1)4 from the inevitable fate of the 
ei-dovant tax-farmers The latter years of Lavoisier's 
life are especially well told, and the mounting crises 
of the time , and the author’s pleasant humour 
enlivens his sketch of Mine Lavoisier’s essay in 
second marriage with Count Rumford 

It is not to this work that chemists and physio 
legists would turn for authoritative history of then 
sciences, for (hat is scarcely the author’s intention ; 
but it will appeal to them, and no less to lay readers, 
because it shows well the diversity of the human 
agents through whom scientific discovery grows 
Irvine Masson 

Hutchinson's Ter hn teal and Scientific Enn/tlojiaedia 
Terms, Processes, Data, in Pure mul Applied 
Science, Construction and Engineering, the Principal 
Manufacturing Industries, the Sk ilhd Trades with 
a Working Bibliography Kditisl bv (’ V Twenev 
anil 1 P fSlurshov In 3 vols \ol 1 A to 
Direr lion-Fuidiiuj Pp viu-ftl72 (London 
Hutchinson and Co (Publishers), Ltd , ml) 2A> 
A dyspeptic rev icwer once grudgingly « oiicludcd his 
notice of a hook with the words, “We have not 
detectixl any errors, hut no doubt there aie some” 
In a work of the comprehensive range of this "En- 
cyolopiedia”, it is almost inevitable tliAt there should 
be sins of omission or of commission, but our attitude 
towards sin h an enterprise is one of admiration for 
whut has been so well done lather than of hulling 
faults m it The work is, however, not so much an 
oncy ( lopiedia as an encyi lopashe dictionary Though 
a fair number of the articles may rightly ho described 
as encyclopedic in character, most of the entries are 
of the nature of definitions or explanatory paragraphs 
relating to words and terms which make up the 
vocabulary of science anil technology 

The editors, with tho assistance of about eighty 
principal contributors, have been successful in their 
treatment of a very wide field, and fow points 
appropriate to tho survey have escaped notice, even 
if they have only recently emerged Tlius, we find 
definitions or explanations of such subjects as bel 
and decibel, ascorbic acid and carotene as vitamins, 
C'epheid variables, and cosmic radiation We miss 
cytology , and though chromosphere is included we 
do not find chromosome, also deuterium anil 
diplogen occur but not diplon, and dingo but not 
dinosaur. These, however, are but minor points, and 
we have no hesitation in saying that the editors and 
the publishers deserve the thanks of all who are 
engaged in scientific or industrial occupations for 
this handy and helpful work of ready reference Wo 
trust the two further volumes will maintain the same 
high standard. 


Scrambles m Japan and Formosa By the Rev IV H 
Murray Walton Pp 304 4-2(1 plates (London 
Edward Arnold and Co , 1934 ) 18s net, 

Books on Formosa are relatively few, and this one 
treats of the little known mountainous part of that 
island, much of which is still only nominally under 
Japanese control The hill tribes weie lett aloni by 
the Chinese, but are gradually being subdued by the 
Japanese There is a brief sketch of the habits of 
these ‘head hunteis’, and a great deal about the 
rugged peaks of the island, including Nutaka, which 
rises to well o\er twelve thousand feet After the 
ament of these and othei lofty peaks, Mr Walton 
returned to Japan and i limbed in the Japanese Alps 
There is an interesting chapter aljout the island of 
Yakushima and its forests anil people It in, however, 
m respect of the attention it gives to Formosa that 
this book has its <hief value Then* are useful maps 
and many photogiaphs 

Alpine Pilgrimage By' Dr Julius Kugy Translated 
by H K (J Tyndale Pp xxu + 374 + 20 plates 
(London John Murray. 1934) 12s net 
l\ this volume a well known mountaineer summarises 
(he woik of forty five y-ears, mainly in the Carme 
and Julian Alps It is a book that should delight 
not only climbers but also all who care for mountain 
scenery and alpine pastures, for Di Kugy write* with 
espial charm of the lulls, the floweis and the animal 
life. The tishnu|ue of climbing interests him little 
and ho claims to have written neither a climhei’s 
guide nor a book of spoit Achievements, though 
he could claim inanv, do not impress him To him 
the charm of mountaineering lies in tho solitude and 
beauty, and lie abhors the dedication of Alpine 
heights to recold breakers, and tourists with pro¬ 
visioned huts and inns and mountain nulways 
There aie many fine photographs anil a useful map 
Tho book should delight all mountaineers 


Philosophy and Psychology 

The Family its Sociology and Social Psychiatry 
By Prof J K Folsom (Wiley Social Science 
Series) Pp xuM 604 (Now York John Wiley 
and Sons, Inc , Ixmdon Chapman and Hall, 
Ltd , 1934 ) 2bs net 

The development of modem society in the post-War 
jienod has been denounced as thoroughly immoral 
and degenerate , it has been justified as an expansion 
of the opportunity for self expression Dr Folsom 
studios the function of the family as an integral jiart 
of society and, without expressing an ethical judg¬ 
ment, diagnoses the changes in the circumstances and 
conditions affecting it as part of this development, 
according as they conduce to or hinder the proper 
performance of its function in a healthy community' 
Conduct which in the ethical judgment would be 
regarded as immoral, that is, not m accordance with 
the conventions of modem civilised society, is 
classified as a maladjustment 
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Dr. Folsom has hero made a very thorough study 
of his subject The family is examined first as a 
means of satisfaction for certain human needs , it is 
then surveyed os a working systom, and the differences 
in the family of the savage and the civilisod man are 
contrasted with tho view of showing what the function 
of the family may be m differing circumstances Tho 
changes which are taking place in romantic love, 
courtship, sexual relations, married life, divorce, 
irregular unions, tho relations of parents and children 
and so forth, are then surveyed in the light of the 
data which have been collected both in Europe and 
in the United States Much of this matenul is familiar 
m a general way, oven to those who have not mode a 
special study of tho subject , but it is here sot forth 
in convenient form and discussed quito impartially 
by tho author A considerable part of the book is 
devoted to a practical application of the conclusions 
which the author has reached, with tho view of 
alleviating or remedying certain of tho maladjust¬ 
ments which experience shows now enter into the 
social problem. 

Science and Monism B> Dr W P 1) Wightman 
(History of Science Library ) Pp. 416 (Lon 
don Goorge Allen and Unwin, Ltd., 1934 ) 15* 

net. 

Dr Wightman makes a rapid survey of philosophical 
speculations concerning tho character of the universe 
as a whole from Thales to Whitehead and of their 
interaction with physical theory Biological theory 
too he takes m Ins stride It is a little breathless and 
too much of it moroly summarising other people’s 
summaries , but he is always clear and obviously 
has the capacity to seize on the ossentials. His 
commonts, where ha allows hunself any, are pertinent 
and pointedly expressed Whero he is dealing with 
thinkers he understands thoroughly, as Spinoza, he 
is an excellent exponent and oritio. 

At the end, however, it is difficult to suppress 
eortam doubts We may take monism in a loose 
sense as meaning no more than that thero is a 
wholeness of things within which events happen 
with some recognisable order, or in other words that 
though we may expect some surprises wo are not 
always being surprised. In this sense, monism has 
always been the principle inspiring scientific investi¬ 
gation and speculation But if this were all, thero 
would be no need to write u book about it Monism 
evidently moans more than this for Dr. Wightman, 
as it has for everybody, and it is doubtful whether 
any strict kind of monism is compatible with em¬ 
pirical science If the universe is really in any way 
compact and homogeneous, then we cannot know 
anything truly about any part until we know about 
the whole, and if we know anything at all, m principle 
at least, we know everything. Consequently scientific 
procedure, whioh consists in finding out about the 
parts without troubling about the whole, is fallacious 
and unnecessary, as Hegel and some of his followers 
appear to have thought Perhaps Dr. Wightman will 
next consider whether some kind of dualism or 
pluralism is not an essential postulate of science. 


Philosophical Studies. By the late Dr. J MoT. Ellis 
McTaggart Edited, with an Introduction, by Dr 
S. V. Keeling. Pp 292. (London: Edward 
Arnold and Co , 1934 ) 12«. 6d. net. 

Thk day has gone when a book of philosophical 
studies, even though its author was distinguished 
only us a metaphysician, is to be regarded as 
nocessanly outside the province of a scientific 
journal The frontiers between science and meta¬ 
physics are no longer so rigidly drawn as they 
were a generation ago Scionoe may shade off into 
metaphysics, and metaphysics may bo informed 
with the scientific spirit McTaggart, for example, 
insisted that thero w only one way of gotting at the 
truth, and that is by proving it Ho would have 
nothing to say to tho doctrine that a thing must be 
true because we want it to bo, excopt that such 
doctrine is “false and rather cowardly”. There 
spoke the man of soionoe, though not of physical or 
bielogioal science Again, he was lucid and definite 
in his broad demarcation between the aims of meta- 
physic and of soience The former is concerned with 
the ultimate nature of reality , tho latter is also 
concerned with reality, but not with its ultunato 
nature—a definition which is something to go on 
with, but perhaps not to be maintained to tho 
end 

The papers collected m this volume, under the 
extremely able editorship of Dr Keeling, give an 
interestmg summary of MoTaggart’s philosophical 
method and conclusions, and would serve as a 
good introduction to the study of his ehiof published 
works. We quite agree with the editor tliat the 
paper entitled “An Introduction to the Study of 
Philosophy" is an outstanding oxamplo of philoso¬ 
phical summarising It m well worth the careful 
attention of all who are interested in the borderland 
between soienco and philosophy, as well as of thoBe 
whoso main interest is in philosophy 

Must Philosophers Disagree ? and other Essays m 
Popular Philosophy. By Prof F. C. S Schiller 
Pp xi+ 359 (London Macmillan and Co , Ltd , 
1934 ) 12 s M not 

The essays in this collection, like all Dr. Schiller’s 
work, are amusing and provocative, and sometimes 
more than this. The three essays on William James 
and his work, coming from a fervent admirer, are 
interesting and valuable Many who do not agree 
with James’s philosophy would yet agree with Dr. 
Schiller that he is one of the oreative thinkers of 
modern times. Perhaps the most interesting part of 
the book are the four connected essays called “A 
Philosophical Survey” ; the last of whioh is on 
“Man’s Future on the Earth". The author makes 
the useful point that at any moment there are some 
factors making for improvement and others for 
deterioration ; so that a survey of present conditions, 
with the future unknown, provides equally good 
arguments for optimists and pessimists. There has 
been progress, but not always, or in straight lines, 
and it is always precarious. 



Supplement to “Nature,” March 9 , 1935 389 


Your Mind and Mine an Account of Psychology for 
the Inquiring Layman and the Prospective Student 
By Dr. Raymond B Cattoll Pp 314 (London, 
Bombay and Sydney George G Harrap and Co , 
Ltd , 1934 ) 7 s. M net 

Da. Raymond Oattei.t,, who is psychologist to the 
Leicester City Education Committee, provides us m 
“Your Mind and Mine” with n very sensible account, 
of psychological problems of to day. The book is 
charmingly written, easy to road, and will appeal to 
those who have to read without being in possession 
of technical knowledge The epoch making work of 
Spearman and Burt receives full consideration 
We doubt the wisdom of illustrating stigmata of 
degeneration, having stated in the text that thoy are 
practically as common in the general population as 
among criminals A little knowledge is indeed a 
dangerous thing, and the public aro very quick to 
air their little knowledge on so many occasions 

Physics 

Newton and the Origin of Colours a Study of one of 
the Earliest Examples of Scientific Method By 
Miohael Roberts and E R Thomas (Classics of 
Scientific Mothod ) Pp vm +133 + 8 plates (Lon¬ 
don • G Bell and Sons, Ltd , 1934 ) 3s 6 d. net 
It is something of a reproach to physical science 
that very little has heretofore boon accomplished in 
the matter of historical teaching Chemistry, to its 
groat benefit, has adopted another oourso, and 
systematic lectures on the history of the science have 
been a commonplace for generations More than 
ever to-day, when the foundations of physics are 
being laid anew, is it necessary to approach our 
acienoe historically, and thus to realise something of 
what the builders of the older struoture thought of 
its pormanence and its value To attempt a valuation 
of some one portion of the whole fascinating story in 
anything like a compact volume is perhaps even 
more difficult than to tell the full tale. A full and 
accurate survey of tho documents involved may 
leave one without a picture, and it is above all 
essential that the characters should be set against 
the background of their tunes, and that those little 
details—ce superflu, si nicessairc —shou Id be akotched 
in, which make all the difference between the vivid 
and the dull outlook 

The authors of “Newton and theOrigin of Colours” 
must be held to have succeeded in this by no means 
easy task. They have told us something of Newton, 
of his predecessors and contemporaries—of Robert 
Hooke “of middling stature something crooked, pale 
faced, and his faoe but little below, but his head is 
l&rdge , his eie full and popping, but not quick , a 
grey eie". They have given us an outline of tho 
state of optics in 1660, of Newton's contributions to 
optical science, of the controversies with Hooke and 
with Linus, and of the developments of optics since 
Newton. They have accomplished this feat in a 
well-written octavo of some one hundred and thirty 
pages. The volume is a notable contribution to an 
exoellent series. A. F 


Ions, Electrons and Ionizing Radiations By Prof 
J. A Crowther Sixth odition Pp xi + 340 + 4 
plates (London Edward Arnold ami Co , 1934 ) 
12# 6 d. net 

This is a sixth edition of the well know n textbook 
so familiar to umvorsity students of physics, and m 
tho preface the author explains the reasons for tho 
new edition and tho manner in which it differs from 
its predocossor 

Tho limitations set on the subject mattes aio 
gonerally indicated in tho title, but as Prof Crow thor 
poults out, the very rapid advances witlim the last 
few years have necessitated much rewriting and also 
considerable change in the balance between the eldor 
and the newor knowledge The reader familiar with 
an older edition will at once recognise such main 
sections as those on tho charge on an ion, photo¬ 
electricity, X rays, anil so on He will also be pleased 
to note now sections on neutrons, positrons, cosmic 
radiation, artificial disintegration and structure of 
the nucleus 

Those sections aro of course written in the author's 
usual lucid style, and the selection of subject matter 
is admirably suited to his chosen scope and object, 
namely, tho introduction of students groundod in 
physics to the more recent developments 

In consonance with this aim, there has been no 
attempt to give more than general references at the 
end of ooch chapter—a wise provision which makes 
it oasier for tho student to follow up solectod topics. 
The book cannot be said to be overloaded with 
theory—the subjects being treated, on the whole, in 
that broad manner likely to be acceptable to science 
studonts gonerally 

Certainly the student who works through Prof 
Crowthor’s excellent book will attain to a sound 
general knowledge of tho experimental bases of 
modom physics 

The Physical Basis of Things By Prof John A 
Eldrulge (International Series in l’hjsica ) Pp 
xiv f 407 (New York and London McGrtvw 
Hill Book Co , Inc , 1934 ) 22# M not 
The author has given, in an interesting stjle, a vivid 
account of tho physics of to day As he says, tho 
book is not primarily intended for the specialist m 
physics but rather to give tho student an appreciation 
of modern physics Tho atom takes, of course, the 
mam position, and relativity a subsidiary one After 
opening with relativity, a large seotion on the 
kinetic theory of matter follows This is particularly 
good m showing how tho statistical method runs 
through the whole subjoot. The quantum theory 
and its pro-spectrum applications follow The 
spuutrum is described in more detail than any other 
phenomenon This is perhaps justified, but the reader 
will find that the style of interesting narrative has at 
this stage become lost in a catalogue of spectrum 
series, energy levels and electron spin, to be regained, 
however, when nuclear physios is reached Hero the 
transformation of atoms is described, along with the 
discoveries of the deutron, neutron and positron In 
view of the importance of these discoveries, thoy 
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might have been described at greater length The 
now mechanics is not treated with the same wealth 
of detail as the earlier subjects This is reasonable, 
as the book is in no sense a mathematical treatise 
The table of relationships botwoon the atomic and 
the cos units is useful, and the student can exercise 
himself and at the same time revise his knowledge 
by working through the set of some 150 questions 
at the end of the book 

Elementary Dynamics for Students of Si if nee, and 
Engineering Hy Dr R C' Gray Pp xi + 211 
(London Macmillan and (.’o , Ltd , 1934 ) 5s 
This little volume has been specially written foi 
students beginning a university course in engineering 
or applied science It amis, then-fore, at giving a 
useful introduction to the principles of applied 
dynamics The subject muttei is divided into two 
main sections one dealing with the particle, and 
the other with rigid bodies The latter ends with a 
very valuable chapter on gyroscopes The whole 
course is not only well arranged, but also abounds 
in practical applications, which aro clearly explained 
and quite interesting 

The mathematical side has only been dealt with 
so far as is necessary in the discussion of the principles 
underlying applied science The author points out 
that no call ulus has been used as few students have 
previously studied it The hook is well supplied with 
suitable exert isos of a practa al nature, and these aro 
chiefly arithmetical Although the matheiiiatu ill 
treatment is slender -and not without some very 
faulty statements —the course is quite a good ono 
and admirably suited to the needs of the studonts foi 
whom it was written 

The Kuietu Theory of Oasis being a Test awl 
Reference Rook whose Purpose is to Combine the 
Classical Deductions with Recent Experimental 
Advances in a Convenient Form for Student and 
Investigator Hy Prof Leonard B Loch Second 
edition Pp xx+ 687 (New York John Wdey 
and Sons, Inc , London Chapman and Hall, 
Ltd , 1934 ) 36* net 

Students of the generation winch fared dryly on 
such treatises as Watson’s would scarcely' recognise 
their subject in the new edition of Prof Loob’s 
treatise The classical dev olopmonts are all thoro for 
the nourishment of the student of the elements, but 
duo regard has been taken of the astonishing changes 
which we associate with the name of quantum 
mechanics At least a third of the original text has 
been rewritten, and the soctions which deal with 
specific boats, with equations of state, with dielectric 
constants and with magnetism, have suffered radical 
changes 

The book needs no description or recommendation 
to students of kmetic thoory, and it is sufficient to 
say that, in its revised form, it amply fulfils its claim 
to be a “Text and Reference Book whose Purpose 
is'to Combine the Classical Deductions with Recent 
Experimental Advances in a Convenient Form for 
Student and Investigator” A. F 


Lumineszenz-A nalyse im filtrierten Ultravioletten Rich t 
em Hilfsbuch beim Arbeiten rmt den Analysen- 
Dampen Von Prof Dr P W Danckwortt Dntte, 
erwoiterte Auflage, rriit ouiem Beitrag von Dr J 
Eisenbiand ubor “Quantitative Messungen” Pp 
vni+190 f 16 plates (Leipzig Akademisclie 
Verlagsgesellschaft m b II , 1934 ) 8 50 gold 

marks 

The first edition of Prof Dam.kwortt’s book appeared 
in 1928, and tho third is mainly distinguished from 
its predecessor by the addition of an entirely' now 
section on the quantitative measurement of fluorescent 
radiation emitted by bodies when exposod to ultra¬ 
violet light, contributed by Dr J Eisenbrand, and 
a further list of references to original work The 
apparatus and technique for qualitative observations, 
photography, microscopy and photomicrography are 
fully described The excellent set of plates included 
in the hook boars witness to the wide range of useful¬ 
ness of ultra-violet light examinations, and the 
thousand or so references to original papers emphasise 
the need of a guide such as tins book provides 


Technology 

Photo Engraving By A J Bull Pp mu+ 100+15 
plates (London Edward Arnold and Co , 1934 ) 
9» net 

This is an excellent little book It has been written 
with the object of providing a concise but accurate 
account of tho various methods of photo-engraving 
Tt is intended for students , for those who are in 
tho printing trade and may be familiar with one 
branch it will seive to provido a general survey of 
their craft, anil for a wider class of students it will 
teach the outlines of the various methods so that 
their own work may he more fruitful The latter 
group will include advertisers, commercial artists 
and others who must use photo-engraving as a means 
to their paiticular ends The authoi’s experience, 
both as a teacher and a research worker, has enabled 
him to make the hook a model of clarity To the 
general reader, not tho least interesting part is the 
historical outline of the application of photographv 
to printing 

The Kingdom of the Camera By T Thorne Baker. 

Pp xvn+209+64 plates (London G Boll and 

Sons, Ltd., 1934 ) 7 s. M net 
The applications of photography to general science 
and industry have now become so numerous that 
few people, ovon among those who use photography 
m their daily work, have any idea of the vast variety 
of its possibilities For many years Mr. Thorne 
Baker lias been associated with photographic m 
ventors and tlieir work , moreovor, he can write a 
good story about things he has met with in his wide 
experience. In this exuberant book he gives a short 
survey of most of the outstanding applications of 
photography. Profusely dlustrated with good half¬ 
tone plates, it provides a very interesting, though 
necessarily very brief, account of the subjeot. 
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Forthcoming Books of Science 


Agriculture, Forestry and Horticulture 
Doubleday, Doran and (Jo , Inc .—Herbs and the Earth, 
H. Boston , Color and Succession of Bloom in the Mower 
Border, H. S Ortloff and H B Raymore 
Englxsh Universities Press —Tho New Garden, K Sudell 
George O. Harrap and Co , Ltd —English Earth. 
Marjorie H. Tiltman 

Macmillan and Co , Ltd —Tropical Planting and 
Gardening, H F Macmillan , Garden Flowers in Color, 
G. A. Stevens 

Putnam and Co , Ltd —Hardy Bulbs, Lieut.-Col C II 
Grey , The Cool Greenhouse, Noel Sutton. 

Anthropology and Archaeology 
A and O. Slack, Ltd —The Progress of Early Man, 
Stuart Piggott 

Lovat Dickson and Thompson, Ltd —'Toll-el-Amamo, 
J Pendlebury ; The Indus Civilization, Dr E Maekay . 
Ancient Borne, Prof Guido Calza 

Faber and Faber, Ltd —African Dances, G Gorer. 
The Development of Sumerian Art, Dr C L Woolley . 
Healing Ritual, Phyllis Kemp , The Cassubian Civilian 
tion. Dr F Lorentz, Dr A Fischer and Dr T Lehr 
Splawinski 

Hodder and Stoughton, Ltd - -The Conquest of Cannibal 
Tamia, A K Langridge 

John Lane, The Dodtey Head, Ltd —The Black Races, 
J H Dnberg. 

Macmillan and Co , Ltd —Tho Palace of Minos, vol 4. 
Sir Arthur Evans , Tho Idea of Salvation in the World’s 
Religions, Dr J W Parker 

Methuen and Co , Ltd —The Primordial Oooon, W J 
Perry, Ancient Ireland, Prof R. A 8 Macahster, 
Stonehenge and its Date, R H Cunnmgton 

Oxford University Press —Roman Mines in Europe, 
Oliver Davies; Romanesque Architecture in Western 
Europe, A W Clapham , Byzantine Art, D Talbot Rice . 
Tho Trossh Iron-Age Megalithic Monument, Miss V C C 
Collum , Tomb Development, G. A Reisner, Tibetan 
Yoga and Secret Doctrines, W. Y Evans-Went* , Applied 
Anthropology. G Gordon Brown and A McD Bruoe 

Kegan Paul and Co , Ltd .—Early Buddhist Scriptures, 
Dr. E. J. Thomas, Yogio and Vedio Culture, Dr R. 
Mulbagala ; Men and Gods in Mongolia, H. Haslund 
Stanley Paul and Co , Ltd —la Quest of Sheba’s Mines, 
F E Haytor, Cannibal Cousins, Capfc. J H. Crsige 

Biology 

George Allen and Unwin, Ltd —The Principles of 
Genetics, C. H. Waddington; How Animals Develop, 
C H Waddington 

D. Appleton-Century Co , Inc —Wild Birds at Homo, 
r. H. Hemck; A Guide to Bird SongB, A. A Saunders 
Edward Arnold and Co .—The Hake, C F. Hickling, 
The Arachmda, T. H Savory. 

Cambridge University Press .—Heredity and the Ascent 
Man, C C. Hunt, British Stem- and Loaf-Fungi 
[Coelomyoetes), W. B. Grove. 

J and A. Churchill .—An Introduction to Zoology, 
F. O. Sarel Whitfield and A H Wood , A Textbook of 
JPlant Physiology, Meirion Thomas ; Human Physiology, 
u5r. F. R Wintoa and Dr L E. Baybas 

Victor Oollancz, Ltd —The World of Nature, H C 
Knapp-Fishor, 

John Lane, The Bodley Head, Did—Half Milo Down, 
Dr William Beebe. 

H. K. Lewis and Co , Ltd .—Unfit Houses, H. G. Clinch 
and R. G. Bennington. 

Longmans, Green and Co, Ltd —Adventures with 
An i m als and Men, Cherry Kearton. 
t ^r a 2 , *i?^ n an< * ® 0 '' —Botany for Medical Students, 

Bnmble i Introductory Biology, E Stenhouse , 
Wild Flowers of the Great Dominions of the British 
•Baipize, Lady Rockley. 


Oxford University Press —The Growth ot the Surfaoe 
Area of the Human Body, Edith Boyd, Tho Algae and 
their Lifo Relations, Josephine E Tilden , Familiar Birds 
of the Pacific South-west, Florence F. V. Dickey. 

Sir Isaac Pitman and Sons, Ltd —A Short Course m 
Biology, W B Little, Some Aspects of Child Hygiene, 
Dr Mary G Cardwell 

Religious Tract Society —Our Heritage of Wild Flowers, 
Hilda M Coley , Birds of the Homestead, R. Hallett 
George Routledge and Sons, Ltd —Fishes and their Ways 
of Life, Prof. Louis Roule , The School of Biology, Curt 
Thesrng, A Really Healthy Nation, Dr Drummond Shiels 
University of Ijondon Press, Ltd -Biological Drawings 
(2) Plant Studies, C von Wyss 

University Tutorial Press, Ltd —Textbook of Biology, 
Dr F R Spratt and A V Spratt 

Frederick Wane and Co , Ltd —The Spiders and Allied 
Orders of the British Isles, X. H Savory 

WUitaww arvl Norgate, Ltd —Succulent Plants, H 
Jacobsen, translated by Vera Higgins , Epidemics and 
Crowd Diseases, Prof Major Greenwood , Nature’s Way 
of Birth Control, Dr V C Pederson 

Chemistry 

Edivard Arnold ami Co .—The Chemistry of Cement and 
Ooncreto, F M Lea and C H Dosch 

Eyre and Spottisivoode, Ltd —The New Modem Gas¬ 
works Practice, vol. 2, Alwyne Meade , Dictionary of 
Organic Compounds, vol 2, odited by Prof I M Heilbron 
Charles Griffin and Co., Ltd —A Text-Book of Physioal 
Chemistry, vol 2, Dr J Newton Friend 

Ismgmans, Green and Co , Ltd —Origin and Develop¬ 
ment of Applied Chemistry, Prof J. R Partington, 
Thorpo’s Dictionary of Applied Chemistry Supplement. 
vol 2, N-Z, Prof J F Thorpe and Prof M A Whitoley . 
A Comprehensive Treatise on Inorganic and Theoretical 
Chemistry, vol 14, Prof J W Mellor , Optical Rotatory 
Power, Prof, T M Lowry 

Macmillan and Co , Ltd —Physical Principles and 
Applications of Magnetochenustry, Prof H S Bhatnagar 
and Dr K N Mathur 

Oxford University Press —Organio Solvents, A Weiss 
berger and Eno Proskauor, The Chemistry of the Ah- 
phatic Free Radicals, V O Rko 
Sir Isaac Pitman and Sons, Lul —Shellac, E J Parry 

Engineering 

Chapman and Hall, Ltd —Electrical Water Heating, 
D J. Bolton, P. C Honey and N 8 Richardson , Photo- 
Eleotno and .Selenium Cells, T. J Fielding, The Low 
Voltage Cathode Ray Tube and its Application, G Parr , 
Modem Surveying for Civil Engineers, H. F Birchal , 
A Symposium on Illumination, C J Webber Gneveson 
Doubleday, Doran and Co, Inc —Our Wings Grow 
Faster, Grover Loening 

English Universities Press —Aerodynamics, Dr. N 
A V. Pieroy, Tho Transmission and Distribution of 
Electrical Energy, Prof. H Cotton ; The Electrification 
of Agriculture and Rural Industries, E W Gelding, 
The Rectification of Alternating Current, H Rissik , The 
Utilisation of Electrical Energy, E Openshaw Taylor 
Charles Gnffin and Co , Ltd —Tho Operation of Motor- 
ship Auxiliary Maohinery, vol 2, J Lsunb , Conorete 
Engineering, vol 2, J Singleton-Green 

Str Isaac Pitman and Sons, Ltd —Aviation Encyclo¬ 
pedia ; Problems of Radio Engineering, ETA Rap- 
son , Modem Radio Communication, vol 2, J. H 
Reyner , Definitions and Formula for Students—Radio, 
Dr A. T. Starr, Telephotography, C F Lars-Davies, 
fourth edition by H A Carter. 

George Routledge and Sons, Ltd .—The Power Behind 
the Microphone, P P. Eokersley. 

Technical Press, Ltd .—Engineering Geology, Dr. C S. 
Fox j Electrical Horology, H R Longman , Elements 
of Practical Flying, P W F. Mills 
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Geography and Geology 

l) Appleton-Century Co , Inc —The Geographic Pattern 
of Mankind, J E Pomfret 

Edward Arnold and Co —Round Mystery Mountain a 
Ski Adventure, Sir Norman Watson 

Ernest Benn, Ltd —New Zealand, Dr W. P Morell 
Cambridge University Press —The World in Outline. 
Jonathan Cape, Ltd —North-West by North, Dora 
Birtlos , Afghan Joumoy, Ben James 

Faber and Faber, Ltd —Young Men in the Arctic, A R. 
Glen 

Hodder and Stoughton, Ltd —Libyan Sands, R A 
Bagnold , Such is the Antarctn, Lars Christensen 

Jarrolds, Ltd —The Two Roads of Papua, Evelyn 
Cheesman ; The Pageant of Cuba, Hudson Strode. 

Macmillan and Co, Aid —Highway's and Byways of 
the Wost Highlands, Soton Gordon 

Methuen and Co . Ltd —Speak to the Earth, Vivienne 
de Wattevillo , The Magic Gate of the Sahara, Angolo 
Piccioli, The Clones of Hindustan, Dr A Nawrath, 
A Historical Geography of Europe, Gordon East 

Thomas Murby and Co , Ltd —The Dorsot Coast a 
Geological Guido, G M Davios , Tertiary Faunas, vol 1, 
Prof A Morley Davies 

John Murray Forest Life in India. Hon Janies 
Best, Canoo Errant, Major R Raven Hart 

Stanley Paul and Co , Ltd —Canada To-day and To¬ 
morrow, B Fuller, Far East, Madeleine C Munday 
George Philip and Sons, Ltd —Philip’s Centenary 
Mercantile Marino Atlas of the World , The Changing 
Sea Levol, Prof Henri Baulig, Europe—A Pictorial 
Geography, Dr E M Saunders, Human Geography of 
the Paciflo Lands, J Fairgneve and E Young, Lifo 
Overseas, “Newfoundland", E Young and S C uilmour. 

Putnam and Co, Ltd —The Traveller’s Russia, B 
Holmes, 

Seeley, Sennee and Co , Ltd —Recollections of a Geo¬ 
grapher, E A Reeves 

University of London Press, Ltd. —Senior Practical 
Geography, E J Orford, Regions of the World in 
Pictures (1) Northern Africa, G J Cons, A Systematic 
Regional Geography (1) The British Isles, Prof. J. F 
Unatead 


Mathematics and Physical Sciences 
Edward Arnold and Co —The Discovery "of Specific and 
Latent Heats, D McKio and N H de V Hoathcoto 
O Bell and Sons, Ltd —Hydromechanics, A. 8 Ramsoy 
Blackte and Son, Ltd —Atomic Physics, Dr. Max Bom , 
Differential and Integral Calculus, vol 2, R Courant 
Cambridge University Press —The Theory of Atomio 
Spectra, E U. Condon and G. H. Shortley, Cambridge 
School Certificate Mathematics Algebra, part 2, H J. 
Lareombo and J K Fletcher 

Chapman and Hall, Aid—Electrical Measurements, H 
Cobdon Turner and E H W. Banner 

English Universities Press —Worlds without End, 
Dr H Spenoer Jones ; Experimental Electricity, M, M 
Das 

Charles Griffin and Co , Ltd —A Manual of the Principles 
of Meteorology, R M. Dooley 

Macmillan and Co., Ltd —Intrinsic poometry of Ideal 
Space, Prof A. R Forsyth , The Measurement of In- 
ductanco, (jajaacitanoe and Frequency, A Campbell and 

Methuen and Co, Ltd —Fine Structure in Line Spectra 
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Experimental Evidence regarding the Field of 
the Deuteron 

A method for determining the field surrounding 
nuclei is to scatter oharged particles by the nuclei 
in question. If the held were of the Coulomb type, 
the yield of nuclei projected in a givon direction 
under the bombardment of ot particles would be 
proportional to l/V*, where V is tho velocity of the 
incident a-particlos Any deviation from the Coulomb 
field will manifest itself in a deviation from this 
relation The experiments of Chadwick and Bielur* 
have Bhown that such anomalous scattering is very 
clearly evident in collisions between a-particlea and 
protons for a-particle velocities corresponding to 
ranges greater than about 2 cm 

We havo made similar experiments to determine 
the range at which anomalous scattering begins for 
a-particle impacts (I) with protons, (2) with deu- 
torons Our results for protons confirm the work 
of Chadwick and Bieler and show detectable 
anomalous scattering at 1 7 cm a-particle range for 
head-on collisions ; experiments at a greater angle 
ihowod that the anomaly occurs at a larger range 
but for the same distance of closest approach The 
yield curves for douterons arc of the samo form as for 
protons, as suggested by Rutherford and Kempton*, 
but the anomaly begins at a lower a-pnrtielo range, 
namely, 1 -45 cm for head-on collisions 

If one calculates the distance of closest approach 
for the two cases, taking account of tho different 
masses of the projected particles, one finds that the 
deviation from the Coulomb field occurs at 4 6 x HH* 
cm for protons and 3-1 x 10* u cm for deuterons 
It is of interest that the attractive nuclear field 
oxtonds farther m the oaso of tho proton than it does 
m the case of the deuteron If known eorrosjionding 
radii for higher elements are plotted against Z, then 
it is tho proton which lies off the extrapolated curve, 
tho deuteron being more nearly regular 

E Pollard. 

Yale University H Maroenatt 

Fob 1 

1 J Ctiadwlck and H Blelor, Phil Mag , 4S, 023 , 1921 
• Rutherford and Kempton, Proc Roy Soe , A, 148, 724 , 19H4 


^-Spectra of Some Radioactive Elements 
We havo investigated the spectra of radioactive 
olomenta that are obtained by bombarding chlorine, 
bromine and iodine with neutrons As E. Fermi, 
E. Amaldi, O D’Agostino, E Rasetti and E SognS 1 
have shown, in all those cases radioactive isotopes 
of the bombarded elements are formed 

A glass tube containing beryllium and 200 milli- 
cunes of radon was used as the source of neutrons. 
Surrounding tho source with substances rich in 
hydrogen* highly increases in the case of bromine 
and iodine the probability of formation of the radio¬ 
active nuclei, and in the cose of chlorine gives a 
marked offect* Therefore wo immersed the source, 
together with the sample to be irradiated, in a 
oontamer filled with water 

Radioactive chlorine was observed by UBing carbon 
tetraohloride, and radioactive bromine and iodine 
were obtained from ethyl bromide and methyl iodide, 
the active atoms being separated from the irradiated 
substance, as suggested by Szilard and Chalmers*, 
in the form of a thin layer of the corresponding silver 
oompound. 


Tho energy distribution of the electrons emitted 
was measured by the magnetic analysis method with 
two Ceiger-Mullor counters already described* The 
results obtained are shown in the last two columns 
of the following table 



So far as the accuracy of our measurements goeH, 
all tho elements investigated hurve the samo sjiectral 
limits. Furthermore, Br'° ami I 1 ** have not only 
the some pencils and spectral limits, but also 
tiie samo shape of the spectral curve, analogous to 
that of radium E By comparing the sjvci tral limits 
obtamed here with the masses of tho nuclei invoh ed 
in tho nuclear reactions, emission of hard y-rays is 
to be expected A I AnrciiANOw 

A I Alichanian 
B S D?elbpo\v 

Physical Technical Institute, 

Leningrad 
Jan 22 


1 E torml, E Amulet). O D'Auontlrin. E kasettl him! K Scgro, 
Pror Hoy Noe , A. 146, 483 , 19)4 

* E Fermi, B Amaldi, B Pontecorvo, B Raw ttl and E Scgrt, 
La liicerta Srimti/tea, V, 9 , 1934 

* K Amaldi, O D'Agoatino, E Bcgrf, La Ktcerca Snmtyflra, V, 1 

* Ballard and Chalmcre. Nature 134 482 , 1934 

'A J Allohanow, A 1 Allchanlan and B B DiaUpow, Nauru, 
US, 960 . 1934 


Ionosphere Measurements during the Partial Eclipse 
of the Sun of February 3, 1935 
Pulse measurements wore made at Deal, N T J , 
during the solar ellipse of Fobmaiv 3, 1935 Tins 
eclipse began at 10 28 a 111 and ended at 12 32 p m 
with a maximum effect at the ground at Deal of 
approximately 40 por cent magnitude at 11 30 u m. 
(EST) 

Tho critical ionisation frequencies for the E, M l 
anil F t regions were measurixl on the day of the 
eclipse from 8 30 u in to 2 00 p rn as well as on tho 
two following days 

Our results show that the is hpsc was accomjianiod 
by a docreaso in tho maximum ionic density of 20 25 
por cent in all three regions, and that the minimum 
ionisation occurred at or very shortly after the 
eclipse maximum The percentage decrease was 
progressives greater from the lowest to the highest 
region, being approximately 20 per cent for the E 
region, 22 per cent for tho M region and 25 per cent 
for the F t region. A progressive increase of this 
order is to be expected from the fact that the eclipse 
had a magnitude of 40 por cent at the ground and 
approximately 43 per cent in the F, region (260 km 
over Deal) These magnitudes arc m terms of the 
sun’s diameter, which for this eclipse means an 
eclipsod area of 20 and 31 por cent, respectively 
This decrease in ionic density may be compared 
to a 60 -60 per cent decrease in tho E region ionisation 
during the ochpse of August 31, 1932, when the 
eclipse magnitude was 95-100 per cent 

A number of observers* who made measurements 
during the 1932 eclipse agreed that while there may 
have been an eclipse effect m tho F t region, it could 
not be definitely attributed to the eclipse in v icw of 
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the variable nature of thin layor on days boforo and 
after the eclipse and becauso the offect which was 
found was not coincident with the solar effect but 
was considerably later 

Tho present measurements seem to give a more 
definite correlation between tho eclipse occurrence 
and tho tune of decroaso m ionic density of tho 
F, region, in that tho docrease began within a few 
minutes after the hint contact, with a minimum 
shortly after tho maximum of the eclipse and a 
rocovery to a more or less constant higher value a 
few minutes after the last contact At no timo during 
those measurements on tho eclipse day or tho days 
after was there any other variation of a comparable 
magnitude 

It must be remembered, however, that the F, 
region is of a very variable natme and it will take 
many oclipses before wo nro absolutely suro of tho 
offect pi educed upon it 

These results, together with the results of the 
August 31, 1032, eclipse, indicate that ultra-violot 
light is an important ionising agency in tho R, M, 
F i and F, regions 

J P Schafeh 
W M Gooiiall 

Hell Tolophone Laboratories, 

Deal. N J 
Fob 6 


Onodsll, Science, Nov 1 


IihJit and (xxxlall, Nature, 

n Vrue IRE, Feb, 1934 
nary, 10 *.< Schafer and 


Occurrence of Zoosporangia in Spongospora stibterranea, 
(Walltoth) Lagerheim 

Although powdery scab disease of potatoes has 
been known and studied for nearly one hundred 
years, zoosporangia have never been described m the 
life-history of the causal organism, Spongospora 



stibterranea, Zoosporangia have, however, been 
observed in other genora of the Plasmodiophoralee 
by Cook 1 and by me* It therefore seemed probable 


that they might be found in Spongospora, especially 
if microscopic examinations of the roots of the host 
were made early m the course of the disease. 

Tomato and potato seed) mgs were planted in soil 
which, after steam sterilisation, had been inoculated 
with spore balls from diseased tubers. At GS" F 
heavy infection was obtained in two weeks in tho 
root hairs of both hosts All stages of development 
from amoeba! which had just penetrated the host to 
mature zoosporangia wero observed Sometimes 
single zoosporangia wero present in root hairs or 
epidormal root cells (Fig I) More often they lay in 
rows or clusters (Figs 2 and 3), sometimes of a dozen 
or more, nearly filling tho host cell Development of 
a single zoosporangium to form a cluster appears to 
take place by a process of budding 

Zoosporo discharge is not accomplished through 
oxit tubes but through a rupture in the host ooll-wall 
resulting from pressure from a swelling which develops 
at one point in tho zoosporangium (Fig 2) 

Zoospores from zoosporangia aro similar to swarm- 
spores from germinating spore balls in size, sliajie, 
dilution and mannei of swimming It is of interest 
to note that tho occurrence of two cilia of unoi|iial 
length confirms former observations on filiation of 
zoospores in the Plasmodiophoralcs’ Tho presence 
of occasional binudeato spores with four cilia (Fig 4c) 
suggests a possible fusion of gametes Further 
studies are being made on tho origm and subsequent 
development of these 

(i A Ledinoham 
National Research Laboratories, 

Ottawa, Canada 


1 Tmm^ BrUUh Mye SoCj, 11, 193-218 , 1926 , 

8 (Abstract) 


cioe , a, 218. 283-314 , 193(5 
■ Phytopathology, 28, 2f 
• Naturr, 183, 534 , 1 


An Abnormality in the Boyau Calicial (Female 
Accessory Glands) of the Desert Locust, 
Schistocerca gregana, Forsk. 

While dissecting out tho ovaries of the desert 
locust, Schistocerca gregana, some timo ago, I came 
across an abnormality in tho accessory glands which 
is worth recording 

Normally, the boyau calicial in Schistocerca gregana, 
as in all other Acridudffl (vide Fedorov 1 , Fenard*and 
Uvarov*), consist of a pair of unbranohod forward 
prolongations of the two ogg-cnlyces anterior to the 
base of tho first ovanole. Each boyau is a much-coiled 
structure and usually bonds inwards to touch its 
fellow of the other Bide As Fcnard* had observed 
long ago, these glands acquire their maximum de¬ 
velopment shortly before oviposition and “secrete a 
substance which is destined to bo extruded at the 
same time as the eggs’’ This substance is the material 
which formB tho basiB of tho egg-pod, and also 
forms a protective ‘froth’ over the eggs In the 
uncoiled condition the glands are about 3 mm long 
in a freshly emerged female and 8-12 mm long in 
a female about to lay eggs. 

The abnormality of the glands in the present case 
consists m the fact tliat the right gland shows an 
extra divertioulum arising from its outer side at a 
point about one third the length of the gland from 
its anterior tip It reaches forward beyond the latter. 
The length of the mam gland is about 4-8 mm. and 
that of the divertioulum 3 mm The latter has 
exactly the same appearance as the mam gland and 
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shows similar folds The left gland of this female is 
normal. Tho female in which this abnormality has 
been found is a young ono, as is evident from tho 
small size of the ovariolos and of tho accessory glands 



I had previously dissected more than a hundred 
females of this species but nover encountered any 
abnormality in the accessory glands , nor, so far as 
my knowledge goes, has such an abnormality been 
reoorded in any other Acndtid. 

M. L Roonwal 

Zoological Laboratory, 

Cambridge 

1 Tram Ent Soc ImuL , 78 , 1927 

» C H. Acad SH, 29 , 1S98 

• “Loclints and Uruslioppfre" London, 1928 


Crown Rot of Sugar Beet a Boron Deficiency 

Crown rot of sugar beet and mangel is an un¬ 
satisfactory disease to account for, and some doubt 
has always attended tho attribution of it to the fungus 
Phoma betw, Frank It was not entirely surprising, 
therefore, that Brandenburg 1 has rocontly shown in 
Holland that the disease is caused by boron deficiency, 
and can be cured by the addition of this element, m 
the entire absence of tho fungus This has now been 
confirmed in Ireland 

In the first of the present experiments, ten sugar 
beet seedlings were grown m Crone’s solution (pH 
6-2-6-5) without boron, and 20 with tho addition of 
1 mgm. of bono acid pier litre. The former developed 
orown rot rapidly and to such an extent that, after 
30 days, three of them were dead and seven seriously 
diseased, while the latter grew normally and much 
more vigorously. At this stage the experiment was 
reversed, bono acid being supplied to the seven 


seriously diseased plants and withheld fiorn ton of 
the twenty healthy onos The effoct was uwnodiate, 
for the former began to grow and produced secondary 
crowns, as in held attacks of tho disease, while the 
latter doveloped crown rot The ton pilants rocoiv mg 
boron throughout continued to grow woll to the end 
Similar results wore obtained using Tollons’ and 
Knop’s solutions There was no parasitic fungus 
associated with the disease 

Confirmatory results were secured in two held 
experiments in Carlow where tho diseaso ih very 
sovore locally Tho yield and value of the crop were 
about doubled in one case (whore the attack was 
exceptional) and increased by one half in the other, 
tho sugar content being raised by 1-3 pier cent, by 
applications of 12-20 lb of borax per acre Heavier 
applications did not appear to give proportionate 
increases, but the disoase is very unevenly distributed 
and the optimum rate of application has not yet been 
determined Brandon burg used about IK lb jut aero 
The discovery has much economic importance 
Thirty per cent of tho beet aioa of Leinster is said to 
bo subject to < rown rot, and as a rosult of this work 
the incorporation of borax with the fertilisers is 
bomg considered The addition of borax where the 
disease was absent showed no apparent effect, 
beneficial or otherwise W Hijohes 

Paul A Murphy 
Department, of Plant Pathology . 

Albert Agueultural College, 

(ilasnevin, 

Dublin 

1 Drandi-ntmrg, E , Phytopalh Z , 8, 4OT 1931 


Nomenclature of Vitamin B, 

Perhaps it is useful to direct attention to tho above 
subject before confusion gets worse confounded It 
was pointed out in 1031 that the use of the terms 
vitamui B, and anti-dermatitis (anti-pellagra ?) factor 
interchangeably was already causing difficulties 1 
Tho discovery by Kuhn and his co-workers that 
lactoflavino is ablo to supplement a vitamin B,- 
deficient diet for the growth of ratH constitutes a great 
advance, but tho anti dormatitis factor (the so-oalled 
Hant-faklor of tho Heidelberg workers) does not 
appear to be identical with it Again, wo have 
observed* that concentrates of renoflavine (obtained 
from ox-kidney extracts) hav e their growth-promoting 
effect considerably enhanced by tho addition of a 
relatively heat- and alkali-stable substance present 
in ox-kidney extracts, which is not so woll adsorbed 
by fuller’s earth in acid solution as the llavino Tho 
tests wore carried out with ‘vitamin B’ deficient rats 
receiving vitumins B, and B, 

Tho same heat stable factor m ox kidney extracts, 
which is obviously different from vitamins B,. B, 
and the flavino, has been found also to supplement 
the growth-promoting power of a pure preparation of 
lactoflavine, very kindly supplied by Prof R Kuhn 
Apparently similar results obtained in biological 
experiments with lactoflavine have already been 
reported by Chiok and Copping*, and Boohor, 
Blogett and Page 4 Elvehjom and Koehn* now report 
that flavines cannot prevent ‘pellagraie’ symptoms 
in chicks, maintained on a ration low in vitamin B,- 
content That thore is some factor missing in tho 
usual vitamin B,-deficient diet, that cuuses cataract 
in rats, is indicated by the work of Langston and 
Day*. We have ourselves met with cases of cataract 
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among vitamin B,-deflcient rata, but not on an 
extensive scale 

The above would indicate in outline the com¬ 
plexity of what is called ‘vitamin B,’ At least four 
factors appear to be involved—the flavme, the heat- 
stable factor, the anti-dermatitis factor ami the anti- 
cataruct factor, though it is not improbable that two 
or more of them may bo identical We would suggest 
that provisionally the term ‘vitamin B,’ be reserved 
for the entire complex, which supplements the usual 
vitamin B,-deficiont diet for the promotion of good 
growth in rats The other factors may bo indicated 
by their special characteristics or methods of assay— 
for example, flavine, anti dermatitis factor, anti¬ 
cataract factor, etc 

We shall, perhaps, know then where wo are 

B C Guha 


Biochemical Laboratory, 

Bengal Chemical and Pharmaceutical Works Ltd , 
Calcutta 
Feb 4 

1 aulia, Hrd Med J.i S3 1931 

• Oulin and Biswas, Current Snenre, S, 300 , 1936 Her deuitek 
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• Chick and Copping, Chemutry and Induitry, 63, S74 , 1934 

• Hoolwr, Blodgett and Page, J Hud Chem , 107, 599 . 1934 

• Klvehjcm and Koelin, Natch*. 134, Dee 29, 1934 

• Langston and Day, Southern Med J M, 138 , 1933 


Reproduction and Cancer 
Prop. K. C Dodds and Dr J W Cook 1 have 
published much information regarding tho chemical 
and pharmacological relationship between the sex 
hormones such as cestnn and certain carcinogenic 
hydrocarbons They have established m those 
respects an uiteresting connexion between the 
growth changes of the uterus and those observed in 
cortam types of cancer 

There are other interesting facts concerning tho 
two processes Thus carbon monoxide gas renders 
mice sterile*, when breathed in concentrations 
(0-25 por cent) which do not interfere with the 
goneral growth of the body of mice acclimatised 
gradually ; in the same concentration tho gas retards 
both rate of growth of mouse carcinoma No 63 
(Bashford’s tumour) and development of tar cancor* 
Again, embryonic skin of mouse is—equally with 
placental tissue—the most potent agent in rendering 
mice immune to transplantablo and spontaneous 
tumours 4 , it is possible that this epithelium 
manufactures 'immune bodies’ as the result of 
oestrogenic and uterine activity The interesting 
question is why these ‘immune bodies’ should be 
most concentrated in the embryonic skin as com¬ 
pared with other embryonic tissues , it may be due 
to the origin of tho skin from ectoderm which m 
the early stages lies nearest to the uterine decidua, 
a tissue influenced by csstrin 

If (estrin is responsible, directly or indirectly, for 
production of natural immunity, then we should 
expect cancer to be most prevalent when the pro¬ 
duction of cestrin ceases. This is tho case, at any rate 
in the female, since cancer is most prevalent after the 
menopause 

J. Argyll Campbell 
National Institute for Medical Research, 

N.W 3 

Feb 12 


1 Ann Rep Brit. Bmp Oancor Campaign, 11, 1* , 
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Raman Spectrum of Gaseous Carbon Disulphide 

The Av = 655 cm.- 1 Raman band of carbon disul¬ 
phide was photographed, the substance being in the 
state of vapour Fig 1 shows a spectrogram 
taken with a glass F/6 two-prism thermostated 
spectrograph, using a 60 cm vapour column 
at about 4 6 atm. pressure, irradiated by a 
mercury are, the radiation from wlueh was filtered 
through a dilute solution of potassium chromate to 
out off tho ultra-violet, avoiding photochemical de¬ 
composition and visible fluorescence of the vapour. 

The exposure of tho spectrogram reproduced was 
100 hours on Agfa Isochrom plate, during which the 
‘Telex’ glass Raman tube, air-freed and containing 
some purified carbon disulphide liquid in its tail 
annex, was maintained thermostatically at 100“ C , 
the irradiated portion and the sealed-in plane-parallel 
window at slightly highor temperatures 


§ 1 



FlO X llaman spectrum of carbon disulphide vapour Copper arc 
above and below 

Tho satellites found in the spectrum of the liquid 1 
and interpreted as due to transitions from excited 
vibrational states are not resolved, even if present, 
on our plates, with a linear dispersion 20 A por mm 
at X4368 and a largo slit width, 0 1 mm According 
to the most recent and accurate data for tho liquid* 
the centre of gravity of tho two stronger component 
bands is shifted by 666 0 cm - 1 from the exciting 
frequency 

The shift of the intensity maximum in the gaseous 
spectrum was observed as two Stokes lines of mercury 
XX4047 and 4368, and an anti-Stokes lme of the 
latter as markod by an arrow in Fig 1. The 
measured value from the two Stokes lines on the 
best plate (reproduced) is 656±1 cm- 1 , and is tho 
same as the liquid shift. The negligible influence of 
the change of state upon the molecular vibration 
frequency of carbon disulphide may be expected 
from the smallness of dipolo moment of the substance 

The intensity ratio of the Av=-796 cm-* band to 
that of Av=a656 cm- 1 appears to lie much lower in 
tho spectrum of the gas than in that of the liquid. 
Excepting a very faint and doubtful blackening, no 
measurable trace of the former band has been re¬ 
corded above background level up to 126 hours 
exposure (dotted parts in Fig 1) , whereas with the 
liquid, as high as 1 • 3 is reported for the above 
intensity ratio under ordinary conditions of observa¬ 
tion*. It is intended to measure photometrically 
the value of it on a denser and sharper plate in the 
near future 

Sunao Imanishi. 

Institute of Physical and 
Chemical Research, 

Komagome, Hongo, Tokyo. 

Nov 30 

1 P Krtihnamurtl and othen See literature In (2) 

^ Lan^ieth, J U Serenaen and J R Nleben, J Chem Phyt, 
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Ring Method for Measuring Surface Tension 

A cheat deal has been written about the ring 
method since it was rescued from oblivion m 1910 
It is to-day more widely used than any other 
throughout the world I-ict us try and analyse the 
reasons for its succosa 

The first two reasons are its rapidity and facility 
Whoever has laboured over any of the othor methods 
must admit this much The third reason was the 
ruggedness of the instrument—a great asset in 
students’ laboratories and lecture rooms The fourth 
reason is tho reliability of the method It was 
primarily intended for biological fluids, and for tho 
first timo physiologists and biological chemists could 
check their measurements without trouble, rapidly 
It was its remarkable reliability which induced such 
workers as Prof. HarkinH to devote much of their 
valuable time to establish tho correction formulic. 
m collaboration with Dr Jordan, ami to compute 
the values of the factor F for different dunensions 
of the ring, so as to make its roadmgs more rigorous 
A Ferguson stated that of twenty odd methods only 
tliree were reliable the ring method was one 

Its accuracy and reliability being established, its 
rapidity and ease of handling being well known, I 
still believe that the greatest reason for tho success 
of the ring method was the fact that it proved to 
be constructive, inasmuch as it disclosed a certain 
number of new phenomena which wore not altogether 
devoid of interest I refer to the discovery that, in 
a solution, the establislunent of equilibrium—tho 
only conditions m which the Oibbs-Thomson thermo¬ 
dynamic equation is valid—is a slow procoss capablo 
of being followed stop by step j to the discovery of 
the factors govornmg the surface tension of protom 
and other solutions , of the recovery after lowering 
of tho surface tension of such solutions by surfaco 
active substances, duo to a mutual adsorption ; of 
tho existence of absolute minima, of a method for 
determining tho surface of adsorption of materials 
such as charcoal, graphite, platinum blaok, etc , 
of a method for following tho process of immunity , 
of a photo-capillary effect in plant sap , of a method 
for doteotmg structural changes in serum proteins 
followmg inactivation ; of a method for detecting 
alterations in transformer oil after use , of a method 
for ascertaining the lubricating valuo of oils, and so on. 

Now all these phenomena do not depend on absolute 
but on relative values They were found because the 
method was very rapid, simple, reliable, and because 
it was possible to take into account the tune factor 
Relative methods are often more fruitful than 
absolute ones, as absolute Values are of no particular 
interest except when dealing with pure substances 
Bfit I think everybody will agree, particularly the 
biologists, that solutions offer a broader field of 
investigation than pure liquids. As a matter of fact, 
the physical cliemiBt and tho physicist use compara¬ 
tively few absolute methods 

Freud and Freud, however, succeeded in develop¬ 
ing a brilliant new theory which led them to accept 
the ring method as absolute, and this, in addition to 
the collection of now facts overlooked so far, and diffi¬ 
cult, if not impossible, to study with another method, 
is another important reason why the ring mothod, 
m its modem form, has been so widely adopted in 
research as well as in industrial laboratories 

LfccoirrE DU Nolly, 


Oxidation of Silane 

In view of a reference by Somenoff 1 to some results 
recently obtained by Scbantarowitsch on tho upper 
and lower critical explosion limits in the oxidation 
of sdano, it is of interest to record similar observations 
which wo have made during the last six months 
We have found that pure silane when mixed with 
oxygen is not explosive at atmospheric pressure, 
but that when the pressure of the mixture is reducod, 
ignition occurs at a well-defined limit, which is 
higher the higher the temperature The effect of 
two typical oxidation inhibitors (chloroform and 
ethyl iodide) has been examined In small concentra¬ 
tions they lower the upper limit and in larger amounts 
prevent ignition altogether This inhibiting action 
may lie counteracted by increasing tho temperature 
Even a mixture containing the spontaneously 
inflammable higher hydrides of silicon may be 
rendered non inflammablo by small amounts of 
either of these inhibitors, and doubtless other sub¬ 
stances will he found to have a similar action 
Tho lower oxidation limit of silane - oxygen mix¬ 
tures has boon examined in tubes of varying diameter, 
the walls of which were coated with a film of con¬ 
centrated sulphuric acid The following typical 
results in a cylindrical tube of 1 25 cm diameter 
show the order of magnitude of this lower pressure 
and the relation between tho pressure of the separate 
gases at the limit. 

PSIH. (mm ) 0 837 0 805 0-368 0 272 0 241 0 198 
po, (mm ) 0 040 0 040 0 087 0-093 0 105 0-159 

Under tho conditions so far studied, the lower 
critical oxidation pressure shows a direct proportion¬ 
ality to a powor of the vessel diameter slightly greator 
than unity, anil not to the square of tho diameter, 
as in the case worked out theoretically by Semenoff 
for deactivation on tho vessel walls On dry glass 
surfaces the lower limit is higher, but consistent 
results have not yet been obtained 

These results, which will be published m greator 
detail later, are in general accord with those of 
Schantarowitsch, as described by Semcnoff, and show 
that tho oxidation of silane resembles very closely 
that of phosphine lather than that ot methane 
H J EmklAus 
K Stewart 

Imperial College of Science, 

London, S W 7 
Fob 5 

1 "t'hrmloal Kinetic* and Chain Reaction*”, 1036, p 376 


Reactivity of Carbon 

X-Ray examination 1 indicates the presence of 
graphite in specimens of ‘amorphous’ carbon Y. 
Oshima and Y Fukuda* conclude that coke and 
charcoal consist of minute particlos of graphite con¬ 
taminated by and oemented together with hydro 
carbon complexes The so-called ‘amorphous’ forms 
of carbon generally show a chemical activity much 
greater than that displayed by graphite It is, 
therefore, of interest to report a reaction in which 
the reverse is the ease During some systematic 
investigations of the reactivity of \arious types of 
cokes it was discovered that graded (60-100 I M M 
mesh sieves), hard, metallurgical ooko is oxidised 
at 100° by excess of a mixture of chromic and 


Institut Pasteur, Paris. 
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phosphoric acids, much more rapidly than gaa and low 
temperature cokos Further investigation showed 
that graphite and highly graphitised forms of carbon 
are oxidised by this mixture approximately 20-26 
tunes more rapidly than sugar charcoal. 

Tho following figures give the weights of carbon 
dioxide (tho amount of carbon monoxide was 
negligibly small) evolved from 1 ■() gm of graded 
samples in 2$ hours at 1(H)" 


Electrode carbon 
Graphite (natural) 
Wood chaicoal 
Metallurgical cokes 
Gas cokes 

Sugar charcoal 


1,043 mgm 
823 „ 
328 „ 
l(H)-200 „ 
87-135 „ 
75-100 „ 

42 „ 


Tho anomalous position of wood charcoal in tho 
above series is readily accounted for by its porous 


nature The effect of this can be reduced by fine 
grinding , and it was found that when moro finely 
powdered specimens were employed the order of the 
above senes remained the same, exoept in the case 
of wood charcoal, which fell to the position of sugar 
oharcoal 

These results indicate that, when it is possible to 
eliminate tho effect of pore structure by employing 
a finely graded sample, the above reaction offers a 
simple mothod ol estimating tho amount of graphitised 
carbon in the various forms of ‘amorphous’ carbon 
H L Riley 
II E Blayden 

The Laboratory of the Northern 
Coke Research Committee, 

Armstrong College, 

Newcastle-upon-Tyne 

■ Debye end Scliener, Phyi Z , IS, 291 , 1917 

•J Far Eng Tokyo Imp Unto , 18, 126 , 1929 


Points from Foregoing Letters 


In 1932, Dr Leakey claimed that ho had discovered 
remains of Homo aapiena type in situ in ancient 
geological deposits in Kenya The deposits were 
older than those contammg the moro primitive types 
of man elsewhere in the woild After a recent visit 
to the area where tho remains were found, Prof 
P G H Boswell records that the exact sites could not 
bo found, that errors had arisen in oonnexion with the 
photographs of the beds and that tho deposits in 
tho area hod frequently been disturbed by slipping 
Consequently Prof Boswell regards the geological age 
of tho remains as non-proven. 

Prof Kolhorstor obsorvod an incrnasn of 1 -2 per 
cent m cosmic ray activity during last December, 
and ho has suggested that it may be oonneoted with 
the appearance of Novo Herculis Prof W. H. McCrea 
calculates the energy available whon a novo is 
formed, that is, whon (according to Prof Milne) 
a star collapses from a state of largo volume 
and low tomperoture to one of small volume and 
high temperature He concludes that this energy 
might bo sufficient to account for the cosmic rays 
detected, if the star is entirely gaseous previous to 
tho collapse, as assumed by Eddington’s thoory, but 
not if tho mass of tho star is alroady concentrated 
towards the centre 

The nuclei of ordinary and heavy hydrogon diffor 
in several physical and chemical properties Drs 
L and A Furkas calculate the magnetic moment 
of the proton and deutoron from the rate of chemical 
reaction of their para and ortho variotios Tho value 
calculated agrees with that obtained by means of the 
more direct but less accurate mothod of magnetic 
deflection 

The nuclear field of attraction of the proton extends 
farther than that of the deuteron, according to Mr. 
E Pollard and Prof H. Margonau They arrive at 
this conclusion from tho scattering effect produced 
by the two nuclei upon the a-particloa of radium, 
from which the distance of closest approach may be 
calculated. 

The range of velocity in the electrons O-rays) 
emitted by chlorine, bromine and iodine, after neutron 
bombardment, has been determined by Messrs. A I. 
Aliohanow, A. I Alichanian and B S. Dielepow 
From mass-energy considerations, the authors are led 


to expect that hard y-rays are also omitted during 
tho nuclear reactions involved 

Experiments on tho rofloction of radio ‘pulses’, 
made by Messrs J P Schafer and W. M. Goodall 
during tho solur eclipse of February 3, showed a 
decrease in the electrical conductivity of various 
layers or regions of the upper atmosphore The 
results, though not conclusive, support tho view that 
ultra-v lolet light is an important factor in producing 
ionisation m those legions. 

E Brandenberg, in Holland, has found that the 
crown rot of sugar beet is duo to boron deficiency, 
ond not to a fungus disease Mr W Hughos and 
Prof P. A Murphy submit further experimental 
proof and stato that the addition of 12-20 lb of 
borax per acre improves considerably the yield of 
beet in areas affected by crown rot 

Dr B C Guha suggests that the term vitamin B, 
bo used for the whole complex found by biologioal 
assay to be necessary to promote good growth in 
rats grown upon a special diet He advocates 
that tho specific terms, anti-dermatitis factor, anti¬ 
cataract factor, etc., be used when special tests are 
applied involving tho appearance of those diseases. 

Experiments with the sex hormone (oeBtrin) have 
led to the opinion that its presence m certain circum¬ 
stances may produce oanoerous tissue Mr J Argyll 
Campbell brings forward observations suggestmg that 
under normal conditions cestrin may be responsible 
for providing immunity from cancer 

Dr. H J Emel6us and Mr K Stewart find that 
chloroform and ethyl iodide inhibit the ignition of 
a mixture of silane (SiH«) and oxygen. The authors 
have determined the pressure at which silane becomes 
oxidised and find it approximately directly propor¬ 
tional to the diameter of the vessel used ; they state 
that in general the oxidisation of silane resembles 
that of phosphine rather than that of metliane. 

Many instances are known in which charcoal 
appears to be chemically more reactive than graphite, 
especially when absorption is involved. Prof H L 
Riley and Mr. H E Blayden now find that graphite 
oxidises 20-25 times more rapidly with a chromic- 
phosphoric acid mixture, at 100°, than'sugar charcoal. 
The reaction offers a Orleans of estimating the amount 
of graphito in ‘amoiphous’ carbon. 
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Research Items 


Serbian Gypsies. In tho course of studying the lifo 
of Serbian peasants, Mr. Alexander l’etrovifi lias 
collected data relating to tho Serbian gypsies, and 
has published tho first of a series of observations 
(J Gypsy lore Soc , 3, 14, pt 1), in which ho deals 
with practices relating to theft. Tho gypsies recognise 
two forma of stealing, of which the first is from a 
Serb, when all keep silence, and the second from 
another gypsy, which is considered most disgraceful, 
and is followed by a vociferous lamentation on the 
part of the injured party, similar to the lamentation 
over tho doad It is only considered a sin to steal 
when what is taken ih already in the house and is 
not needed Tho gypsies perforin spells for successful 
theft. On Christmas Eve, straw is obtained from the 
peasants and three twigs —of oak, boooh and ash - 
are placod under the eaves of the house At dusk, 
straw is scattered on the floor of the house and food, 
nuts, eto —everything thero is m the house except 
food containing animal fat—is placed on the table 
Before supper, nuts are thrown in tho four corners 
of the room After the supper the housewife jier- 
ambulates the houso thrice, followed by the children, 
imitating tho cries of hen and chickens At dark 
all disperse to steal something ui tho neighbourhood, 
usually of no value, such as twigs or branches 
Whatever is stolen is brought back and thrown ui 
the fire, with the saying, “May it nevor be known 
what I have boon stealing to night”, and then as 
it bums, “As this fire burns brightly, so may I steal 
quickly and cleverly” If a gypsy is caught in his 
theft, he is made fun of and not allowed to steal 
in the coming year 

Artificial Incubation of Pheasant Eggs. Heat and 
moisture are important factors m the development of 
birds’ eggB, and the development of artificial incubation 
of game birds’ eggs, especially m the United States, 
has suggested that an analysis of theso factors may 
be of great service in reducing uncertainty m hatching 
and inferior quality of stock due to unpropor handling 
during incubation The most efficient temperature 
for the incubation of pheasant eggs, when other 
physical conditions were kopt constant, was 102° F 
for the first period (to the end of tho seventh day), 
101° F for tho second period (days, 8-10), and 
100° F for the third poriod (up to hatching on 24th 
day) During tho third period the incubation tem¬ 
perature may be considerably lowered with benefit 
to the embryo. As regards humidity, pheasant eggs 
roquire higher at the beginning and lower at tho end 
of incubation, a gradient from about 75 per cent 
relative humidity down to about 65 per cent (Alexis L 
Romanoff, Bull 610, Cornell Univ. Agr Exp Stn . 
Ithaca, Nov 1934) It is to be noted that temperature 
and moisturo demands are specific, so that the neods 
of the quail (Coltnys virgimanus) fluctuate withm a 
much closer range of temperature (101° F through¬ 
out), and require a somewhat lower humidity at the 
beginning and higher at tho end of incubation (rising 
from about 65-75 per cent relative humidity) The 
treatment of eggs of various game-birds m the same 
incubator is likely therefore to lead to poor results 

Australian Acarina or Mites. Mr H Womersley has 
recently published a revision of the mites belonging 
to the *famdies Erythraid® and Trombidnd® in 
Australia (Rec. South Australian Mus., 5, No. 2) 


Species of tho first-mentioned family ate parasites 
of the oarly stages of insects, while tho Trombuludie 
are well known to he of economic importance since 
their larvae are irritating pests of man Apart from 
larval forms, 32 species and 2 varieties of Tmin- 
bulndie were previously known from Austialia, and 
9 species of Erythr.eidse Comparatively little work 
has been dono on this section of the fauna, only 
four workers having written on the subject prev louslv 
In tho present pajjor, 46 species and 4 vaiiutios of 
Tiombidudae are listed, of which 2 genera, 14 Hpecies 
and one variety are new, together with two new 
species only known as liirvu* Of tho Erythi.vid.r, 24 
species of adults are listed, of which ono genera and 
14 species are new Nine new species of larval forms 
of this family are described and, it may lie added, 
no larvic have been previously recorded from 
Australia Tho paper is uceompaniod by numerous 
illustrations of a diagnostic character, together with 
a bibliography 

Ganglion Cells in the Hearts of Invertebrates Three 
papers have been published by ISeuji Suzuki on this 
subject “On the Ganglion Cells of tho Heart of the 
l’oarl Oystei Rinctada nuirtensi Dunker”, “On the 
Innervation of the Heart of Lunpets” and “Ganglion 
Cells in the Heart of Lt-gia erotica (Roux)” (Sri 
Rep T6hoku Imp Univ , Fourth Series (Biology) 
Sendai, 4, Nos 2 and 3 , 1934) Ganglion cells were 
found in the heart of all these animals In tho pearl 
oyster the heart is not traversed by tho rectum, tho 
muscles being bettor developed in the ventricle than 
in the auuclc It was found that ganglion cells 
were more numerous m tho auricle, especially just 
before its junction with tho ventriclo The limpets 
Cellena nigrolineata and V eucosmut wore alike 
in having tho heart supplied by a nerve from the 
visceral ganglion and having several ganglion cells in 
the heart of large size and easily stamable, there 
being more in the ventricle than in the auricle In 
tho isopod Ligui ejotioa, there is a nerve fibre bundlo 
with six ganglion cells along the dorse.median lino 
of tho heart 

Moulting and Metamorphosis in Rhodmus. Dr V B 
Wiggloswortli (Quart J Micro. Sc t , 77, Pt 2, Dec 
1934) shows that in the blood sucking bug Rhodmus 
prolirus the number of moults is absolutely fixed , 
no departure from tho normal five nymphal stages 
has been observed among hundreds of these insects 
roared in the laboratory Tho five nymphal stages 
are more or loss alike , the adult differs markedly 
from tho nymphs There are thus two phenomena to 
be considered—simple moulting and moulting coupled 
with metamorphosis Moulting occurs at a definite 
mtorval after feeding, only one meal being necessary 
m each case There is a ‘critical period’ in the moult 
mg cycle, about 7 days after feeding in tho fifth 
nymph, about 4 days in the earlier nymphs, and re¬ 
moval of the head before this period prevents moult¬ 
ing Insects sharing the same blood moult simul¬ 
taneously, hence tho process of growth must l>o co¬ 
ordinated by chemical factors presumably produced 
by the growing cells If fourth or ov en first nymphs 
of Rhodmus, decapitated soon after feeding, receive 
blood from moulting fifth nymphs they undergo a 
precocious metamorphosis and develop adult 
characters Motamorphosis is therefore brought 
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about by chemical difference# in the blood If fifth 
nymphs, decapitated aoon after feeding, receive 
blood from moulting fourth nympha, thoy also moult, 
showing that the moulting factor is the same at all 
stages The absence of metamorphosia in normal 
nympha before the fifth stage must therefore be duo 
to some inhibitory factor or hormone in the blood 
The head is necessary for the secretion of this in¬ 
hibitory hormone 

Cytology of Variation in Apomicuc Genera. Various 
theories have boon put forward to explain the origin 
of polymorphic groups of species m genera with 
apomictic reproduction, such as Taraxacum, Hierac- 
iurn and Antennana It has been supposed that they 
are partly sexual and have thus given rise to a 
swarm of forms through crossing, and it has boon 
assumod that, even with apomictic development, 
gene mutations might oecur which would give rise 
to new biotypes. In a cytologinal study of these 
conditions in Taraxacum , Dr A Gustafsson 
(Hereditas, 19, 259) concludes that partial fertility 
does not occur m these dandelions and that new 
biotypes cannot be formed by the above methods 
He finds, however, in the megaspore mother cell, 
what is described as a pseudohomotypic mitosis 
occasionally occurring, in which the chromosomes 
of the heterotypic motaphaso do not pair but arrange 
themselves in a single plane and divide It may 
happen that both daughter halves of a particular 
chromosome pass to the same pole The normal 
pairing of chromosomes may also lead to crossing- 
over. In both of those ways it is possiblo that now 
biotypos (‘pseudomutations’) may arise in forms 
which arc totally apomictic The fact that in 
Antennana alpina males arise from fomalos although 
the latter are totally parthenogenetic and show 
various grades of intorsexuahty, is explained by the 
hypothesis that the X and Y chromosomes undergo 
crossing-over in prophaso and may also undergo 
irregular distributions in thepseudohomotypicdivision 

Fungi in the Air over Orchards When apples are 
gathered late in the season in several districts, they 
fall a prey to numerous fungi which cause unsightly 
‘spot#’ to appear during storage Horne and Niti- 
raargi have shown that the air above an orchard 
contains the spores of many fungi which produce 
such disfiguration, whilst Mr F M Carter, of the 
Imperial College of Science and Technology, has 
recently published the results of a continuation of 
thm work ( Trans Brit Mi/col Soc , 19, No 2, 145- 
153, Jan 1935) Plates of nutrient media were ex¬ 
posed in orchards at East Mailing, Swanley and 
Belfast, and the fungi which appeared wore cultured 
and identified An extensive list) of species is given, 
and it is rather significant that most of thorn are 
known to occur in apple ‘spots’. The majority of 
organisms isolated from diseased apple tissue are also 
represented in the list Some species, such as Sporo- 
trichum roaeum and Verticilhum latentium, have not 
previously been obtained from diseased apples, but 
are shown by the present account to produce rotting 
when inoculated artificially Particular attention has 
been paid to Plcoapora herbarum, and several new 
forms of the genus Polyopeua have been noted 

A Pliocene Flora from Shansi Province. In the Bulletin 
of the Geological Society of China (12, No. 2 ; 1933) 
R. W. Chaney describes a flora comprising eight 
species from lake deposits near Taiku, Shansi 
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Province, which have been referred to the upper i 
Pliocene on the basis of stratigraphioal relations and 
faunal evidence. The modom equivalents of the 
Taiku flora are found for the most part m the cool, 
semi-arid provinces of northern China, and a climate 
of this type appears to have characterised this part 
of Chuia durmg the late Pliocene All the fossil 
species are dosonbed as new, but thoy show a general 
resemblance to the Pliocene flora of western North 
America The more humid and somewhat warmer 
type of climate indicated by the middle Tertiary 
floras of north-eastern Asia suggests that there has 
boon a progressive trend towards cooling and aridity 
in this region since the Ohgocene, which corresponds 
to similar climatio changes already noted in western 
North America during the Tertiary 

Nevada Earthquake of December ao, 193a. The Cedar 
Mountain (Novada) earthquake, which ranks as one 
of the strongest of recent earthquakes in the United 
States, is described in a valuable paper by Messrs 
V P (iianella and E Callaghan (Arner. Sets. Soc 
Bull , 24, 345-377 , 1934) Though it caused but 
little damage and no loss of life—the central area is 
thinly populated—the shock was definitely felt over 
an area of 400,000 square miles The principal shock 
occurred at 10 lOp m , Pac St Tune, and its epicentre 
lay in lat 38“ T N , long 117° 8' W Ono fore-shock 
was felt at 9 32 p m and thousands of after-shocks 
occurred within the noxt year with their epicentres 
lying along a belt nearly 100 miles long from north < 
to south The most interesting feature of the earth 
quake was the formation of about sixty rifts in the 
epicentral area These rifts differ from the secondary 
fissures formed in alluvium with every great earth¬ 
quake, for they were caused by actual shifts of 
adjoining rock-mosses and can be traced across ridges 
of rock They vary in length from a few hundred 
foot to about four miles, and in width from less than 
an inch to 400 feet They occupy a belt about 38 
miles long from north-west to south-east and 4 9 
miles wide, and occur in a general echelon pattern 
With one possible exception, all are essentially 
vertical, and nearly all the larger rifts show a vortical 
displacement, usually down the slope In a few rifts, 
positive evidence of horizontal movement was 
detected, in one place amounting to 34 niches. In 
all of them, the east side was shifted relatively to 
the south, and this w also indicated by the echelon 
pattern of the rifts Tho authors notico tho agree*'’ 
ment of this direction with that during the Owen’s 
Valley earthquake of 1872 and the Californian earth¬ 
quake of 1906 

Ultra-Violet Glasses. The Dei ember 1934 issue of 
the Journal of Research of the National Bureau of 
Standards contains a research paper on ultra violet 
transmission changes in glass as a function of the 
wave-length of the transmission stimulus, by Drs 
W W C’oblentz and R. Stair of tho Bureau. It 
constitutes an important addition to the series of 
papers which have issued from the Bureau dealing 
with the properties of these glasses. The object of 
these investigations is to determine what are the 
particular wave-lengths in sunlight which cause 
deterioration of the transmission of suoh glasses, for ' 
what wave-longths this deterioration is most marked 
and what is the constituent of the glass which is 
accountable for the changes. So far, it seems the 
deterioration is due mainly to wave-lengths shorter 
than 3000 x 10 - * cm and the greatest reduction In 
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^transparency is for wave-lengths of this type For 
3050 tho reduction is to about 40 per tent of the 
initial transparency after six weeks exposure to 
sunlight in May and June, and it remains near that 
figure for a considerable period Hy exposing the 
glass to light between X 3300 and X 4050, the truns 
parency for X 3000 light may be increased about 10 
per cent As this rejuvenating light is present in 
sunlight, both deterioration and improvement ol 
transparency are going on during daily exposure 
The overall deterioration foi the whole ot sunlight 
is to about 80-85 per cent of the transmission of 
freshly made glass In Huda lime glasses the soda 
appears to be the sensitive constituent 

Surface and Interfacial Tension of Mercury Recent 
values for the surface tension of mere ury range from 
400 to 500 dynes/em , and those for the interfaced 
tension between mercury and watei from 370 to 
427 dynes/cm , tho greatest disagreement existing in 
the values found by the sessile drop method H 
Rrown (.] Amcr Chan Soc , 56, 2504 , 1934) has 

modified this method and finds that the results 
obtained with large flat drops and with small ones 
agree with those obtained with tho drop weight 
method Tho interfacial tension against water was 
found to he 374 3 dynes/em at 25", and the surface 
tensions in dry air anil in a vacuum are the same to 
within 0 3 per cent, namely, 473 at 26° Thermo 
dynamic considerations show that the surface tension 
of mercury in a vacuum must be at least 447 at 25°, 
which excludes some previous values On the iiHsiunp 
tion that a mercury surfaco oxidises in air only in 
tho presence of water vapour, some puzzling results 
can ho explained, such as nreversiblo adsorption 
effects and tho different results sometimes obtainisl 
with a static and a dynamic method The fait, first 
observed by Quincke, that water spreads on a fresh 
clean mercury surface, affords 7m excellent criterion 
of tho cleanliness of a mercury surface 

Emission Spectra of Alkali Halides H Hamaila has 
recently discussed the emission spot tra of the vapours 
of the chlorides, bromides and iodides of sodium and 
potassium (Phil Mag , Dec 1934) The spectra were 
obtained hy hoatmg the salts in tho hollow cathode 
of a discharge tube With sodium salts, tho D lines 
are intensely excitod and there is a nearly continuous 
spectrum extending to the long wave side of these 
lines Near the linos some band structure is observed 
There is a faint, apparently continuous spectrum on 
the short wave side of tho D lines Similar results 
are obtained with the potassium salts The results 
are correlated with the Franek-Condon theory of 
molecular excitation Most of the molecules excited 
by eloetron impact go into an unstable state which 
dissociates into a normal halogen atom and an 
excitod sodium atom The latter atoms emit the 
D lines. In an alternative process, however, the 
electronically oxeifed molecule may be set in vibra¬ 
tion without dissociating, and it thon gives rise to 
the band spectrum observed 

Down-coming Radio Waves. D. F Martyn and A L 
Green (Proc Roy Soc , A, Jan ) have studied the 
wireless waves reflected from the upper atmosphere, 
using a receiving system containing a vortical wire 
aenal and two vertical^ loops at right angles Each 
of these aerials was connected to a separate receiver 
and recording galvanometer. The results obtained 
show that the down-coming, elliptioally polarised 


ray is often deviated laterally out of the plane of 
propagation This phenomenon is probably respon 
sible for tho inconsistent results obtainixl by other 
methods in measuring tho angle of incidence ot 
down-coming waves The present method enables 
tho authors to calculate the position of the ionosphere 
reflecting centres responsible for the down coming 
ray these contres move about rather rapidly The 
angles of incidence observed correspond approxi¬ 
mately to symmetrical reflection m tho ionosphere, 
and tho polarisation of the down coming wave is 
normally, but not always, approximately circular 

Pure Calcium Chromate When calcium eliminate is 
prepared by mixing solutions of calcium chloride and 
potassium chromate, tho prci ipitatod call nun elimin¬ 
ate is always contaminated with adsorbed potassium 
and chloride ions Prof J Milbuuer and lh J 
Dofiknf have now discovered a method whuli over 
comes this difficulty and have published their results 
in the Proceedings of the Masaryk Academy of Work. 
at Prague Them- authors have worktsi out the exact 
conditions fin tho precipitation of call nnn (hromate 
by mixing solutions of i all nun chloride and sodium 
chromate The best results were obtained by adding a 
solution containing 400-450 gm of calcium chloride 
per litre to a saturated solution of sodium eliminate 
so that the former was in excess, namely, 1 6 times 
the amount required according to the equation 
Na.C'rO, 1- CaCl, - 2 NaCl + CaC'rO, 

The best tcmjicrultire foi tho reaction was betwi'en 
the limits 18 ’ and 27° C The precipitate of calcium 
chromate so obtained was readily freed from any 
adhering salt or excess of calcium chloride, and is 
said to be particularly pure 

Fatigue Research and Engine Design The failure of 
revolving shafts in engines and machinery has 
occurred so frequently that it has IimI to much 
investigation Ships have been lost through the 
breakage of propeller shafts and many motorists 
have been delayed by the fracture ot rear axles In 
a booklet published hy the Society of Motor Mann 
facturers and Traders tn 1932, it was statod that, of 
all the breakdowns in motor-vehicles, the breaking 
of rear-axle shafts accounted for 13 6 per cent In 
most cases such failures result in nothing but expense 
and delay, but when shafts in ships break, the 
consequences may be disastrous Ever since the 
screw propeller was adopted, shafts have broken, 
anything that nan explaui the causes is of value to 
tho designer A good deal of light is thrown upon 
the subjoot in a paper read on January 25 to the 
North East Coast Institution of Engineers and Ship¬ 
builders entitled “The Relation of Fatigue to Modern 
Engine Design” In this paper, Mr R A Maogregor 
treated it from the aspect of the manufacturer of 
steel forgings, Mr. W S Bum dealt with it as an 
engine demgner while Prof F Bacon referred to some 
results of researches in tho laboratory. In Mr Bum’s 
view, researches on fatigue endurance by scientific 
engineers were ‘‘sufficient to prove that it can be 
rendered quite a harmless germ if the correct antidote 
is administered Tho antidote is simply the avoid¬ 
ance of stress concentration or notch effect” He 
gave some interesting examples of the improvements 
effected in engine parts by the application of this 
maxim. The paper contains a bibliography of more 
than two hundred books and papers published on 
the subject of fatigue in tins and other countries 



402 


NATURE 


March 9, 1935 


Measurement of Geological Time* 


T HK report of the Committee on the Miwiiirment 
of (biologic Timo for the year ending April 28, 
1934, prepared by the chairman. Trot A C Lane, 
contains an imposing record of the progress achieved 
and givos some oonount of the varied and far-reaching 
character of the researches now being carried out 
Prof Lane contributes an aiticlo dealing with the 
history of tho subject He also directs attention to 
his proposal that the isotopes of uranium from which 
the various series originate should be distinguished 
as Ur-radium, Ur-actinmm, Ur thorium and (if 
needed) Ur-virginium 

Tho more impoitant of the new age determinations 
are list oil in the accompanying table All are cal 
culated from lead ratios except those for the Triassic 
and Kcwconawan basalts, winch aro based on helium 


determinations. As helium is liable to escape, the 
highest hgure for the Kewoonawan is most likely to 
be oorrect, From the radium contents of the traver¬ 
tine deposits of the Mammoth Hot Springs, Yellow¬ 
stone Park, If Schlundt Hilda various ages up to 
14,000 years A purely geological method is applied 
by F J Pack to the measurement of post-Miocene 
time. He has dotoraunod the rate of recession of tho 
wall of Bryce Canyon at two feet per century. The 
wall has receded a hundred miles since the Miocene, 

* National Research Council Division of Geology and Geography 
Report of the Committee on the Measurement of Geologic Time, 
presented at the Annual Meeting of the Division of Geology and 
Geography, National Research Council, April 28, 1934 Pp 11+86 
(Waahlngton, DC National Research Council, 1934 ) 


corresponding to a period of tho order 26 million 
yoars This corresponds well with tho age of 28 
million years found for the Cleveland Dyke in Co 
Durham 

New methods for the determination of radium have 
been devised by' R D Jiv ans and for thorium by 
W D Urry Work on tho actinium series has been 
carried out by' A von Crosse and A K Runrk A F 
Kovank lias found that tho half-period of thorium 
is close to 1 3 \ It) 1 * years, a result that agrees with 
independent measurements by Heunann and bv 
Fesofoldt and confirms tho value adopted by Ko\ arik 
and Holmes in the “Age of the Karth” (Bull 80, 
Nat Rea Conn ,1931) Determinations of the atomic 
weight of lead from radioactive minerals have been 
made by () Homgschmid. J P Marble, C M Alter 
and A D Bliss 

The extremely sensitive magneto 
optic methods of F Allison have 
now hi'cn brought into use 0 S 
Piggot, of tho Coophvsieal Labora¬ 
tory, hrtH co operated with Allison 
in detecting tho isotopes of load in 
various minerals, particularly those 
of the Croat Bear Lake pitchblende 
deposits Sixtocn isotopes of lead 
aro now known and eight of urani¬ 
um The programme of research 
on tho disintegration of potassium 
and tho accumulation of (.'a 41 in rocks and minerals 
during geological time, announced by Holmes at the 
York mooting of tho British Association, is being 
carried out systematically in collaboration with 
Allison, who has so far dotormmod Ca 41 in about a 
hundred analysed materials The results, which it is 
hoped will soon be published, not only throw much- 
noedud light on the vexed question of tho origin of 
ignoous rocks, but also serve in the ease of appro¬ 
priate rocks and minorals to dotonnino tho period 
at which consolidation took place 

Prof Lane and his Committoe and tho active team 
of associated workers are to be congratulated on tho 
spectacular acceleration of progress that the last few 
years havo witnessed 


Gcologlial Ago 

Material and Localitv I Investigators 


Triassic 

Permian 

Permian 

Devonian ^ ^ 

late Cambrian 
Kcwconawan 
Pro-WItwatersrand 
laurentlan 

Pro-Laurontlan 

Pre Laurontlan 

Basalt, New Jlavcn 
Pitchblende, WOlscmlori 
Thorite, Lungesumltjord 
Uranlnlte, Ulaatonburj 
Uraulnlte, Fitchburg 
kolm, Sweden 

Basalt, Calumet and Hocla 
Uranlnlte, Oordoula 

UraiUnlte, Quebec 

Pitchblende, Great Bear Lake 
Monailte, Manitoba 

F Hcrht and Halit h kroupa 
A von Grouse 

C N Fenner 

F Hecht anil Edith Kroupa 
W H Benne tt 

W D Urry 

A Holmes and F Hecht 

H V Ellsworth 

J P Marble 

Edith Kroupa 

170 

20 r » 

226 

SSOtt 

no 

444 

302 610 
026 
1040 
1260 
1725 


The Pre-Crag People of Suffolk 


O N February 19, Mr Reid Moir spoke at the 
Royal Anthropological Institute on “The Age 
of the Sub Crag Flint Implements”. It is now 
twenty-five years since the first tr&ces of man were 
found in the Suffolk Bono Bed beneath the Red Crag 
The Bone Bed is of very considerable geological 
antiquity, and predates those deposits containing 
tho earliest palaeolithic implements. 

Mr. Reid Moir has carried out many excavations 
m tho Suffolk Bone lied, and after a very searchuig 
examination of a large number of artefacts from this 
deposit, concludes that these can be divided into five 
groups which show marked differences from oach 
other These differences make themselves manifest 
4n colour and condition, and in the types and flaking 
of the various specimens The characteristics men¬ 
tioned serve to differentiate the groups, whioh more¬ 
over oontain artefacts which exhibit reflaking. Such 


specimens, which aro well known in later pre¬ 
historic cultures, represent those which were flaked 
by one man, and then pntinated and stained, to be 
found afterwards and reflaked by another and later 
man. Tho later fiakmg shows usually a different 
colour from the earlier, and clearly cuts through 
the more ancient surface Further, the colour of 
the more recent fiakmg oan be matched with that 
of anothor group, and so on, thus establishing the 
fact that below tho Red Crag there exist five periods 
of human flaking upon tho flints there assembled. 
Mr Reid Moir has carried out an exhaustive senes 
of measurements of the specimens in each group and 
this supports the conclusions based upon colour and 
condition, as to the reality of the presence of the 
five groups mentioned. 

The Suffolk Bone Bed is a typical residual deposit 
made up largely of the wreckage of strata at one 
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"tune existing in East Anglia, and broken up by tho 
irruption of tho sea into the aroa in Crag tunes At 
Bawdsey, on the Suffolk coast, the sea is to day 
attacking a cliff composed of London clay, Rod Crag, 
Glacial Gravel arid surface material As theso various 
beds are washed away, tho heavier contents colloct 
at low tide maik, and are forming a deposit similar 
in some rospoots to tho Suffolk Bono Bod It is indeed 
highly probable that this was accumulated under 
analogous conditions, and it is possible that tho 
mammalian remains of different ages in tho Bono 
Bed, together with the flint implements, at one timo 
occupied thoir respective geological horizons in the 
now vanished land of Suffolk 

Tho mammalian bones and tooth ill the Suffolk 
Bone Bed range from L'ppor Miocene to late Pliocene 
timos, when this deposit, was laid down It is possible 
that tho earliest gioup of the sub-crag flint imple¬ 
ments may date bat k to the earlier pait ol the 


Pliocene, oi oven to more ancient times, but tins is 
not yet established The specimens of tho earliest 
group, though exhibiting many aichaic ohuractei ixtu s, 
cannot however bo looked upon as tho type of arte 
fact likely to be made by the earliest representatives 
of the human ltvce , but this group is obviouslv of 
an extreme antiquity, and its existent o points to a 
much gieatci age foi tho human lace than has 
hitherto been supposed It has long In on letogmscd 
and accepted that man was present m East, Anglia 
befoie tho deposition of tho Red Crag some 500,000 
years ago, but it now appears that this penod of 
tune must bo greatly extended to indude the earliest 
group of tho pro-Crag artefacts 

Tho exiavations which over a miinln r of vears 
have boon conducted by Mr Real Moir m tho Suffolk 
Bono Bod. liavo been made possible by tho invaluable 
financial help of tho Royal Soi iotv, tile Percy Sliulen 
Memoual fund and Mr T R Paikington of Ipswich 


Artificial Production of the Hormone of the Corpus Luteum 


T HE transformations of cholesterol into the male 
sox hormone (androsterone) and of stigmasterol 
into a crude product having the biological activity 
of tho corpus lutoum hormone' have boon rapidly 
followed by further important developments m this 
fiold of investigation of the sex hormones, and tho 
corpus lutoum hormono has now boon prepared in 
a chomioally pure state from stigmasterol and also 
from prognandiol 

The conversion of prognandiol into the hormone 
was achieved by Butenandt and Schmidt* in a 
strikingly simple manner Having first shown that 
by partial hydrolysis of pregnandiol diacetato the 
nuolear acetoxy group was hydrolysed, they con¬ 
verted the monoacetato by a series of stages into the 
hormone, and showed thereby that tho hormono was 
tho A 1 ‘ or A 4 * unsaturated diketono correspond¬ 
ing with prognandiol These authors thou found that 
pregnandiol could be transformed into tho pure 
hormone by three simple stages, namoly, oxidation to 
prognandione, monobrorrunation, and subsequent 
elimination of hydrogen bromide by heatuig with 
pyridine, As pregnandiol may be isolated from 
the urino of pregnancy without difficulty, there is 
no doubt that considerable supplies of the artificial 
hormone will be manufactured by this mothod 
The isolation of the pure hormone from the degrada¬ 
tion products of stigmasterol has been recorded bj 
Fernholz* and by Butenandt and Westphnl* As 
Fernholz and Chakravorty 4 have also shown that 
both cholesterol and stigmasterol may be degraded 


to the same 3-hydroxy-/wr-aMocholanie acid, tins 
oonvorsion of stigmasterol into the corpus lutoum 
hormone establishes tho positions 3 and 20 for tho 
two keto groups of tho hormone Tho A 4 4 position 
of the double bond is also regarded by Butenandt and 
Wostphal as established by tho formation of the 
hormono from stigmasterol, but hiiioo tho position 
of the double bond of stigmasterol is basod only on 
analogy with cholesterol* it is better to odmit that 
tho A 1 4 position for the double bond of tho hormone 
has not boon rigorously excluded 

Butenandt and Mamoli 7 have directed attention 
to tlio fact that pregnandiol is therefore a hydrogenu- 
turn product of the hormone, and in the light of 
this conception it is easy to understand the presence 
of largo quantities of prognandiol m tho urino during 
pregnancy, for tho diol is thus soon to bo tho form 
in which tho hormone is oxcietod, just us cholesterol 
is oxcretod in tho form of itH hydrogenation product, 
coproatorol. 

Tho artificial hormone, like that prepared from 
oorpus lutoum oxtriu t.s. exists in two polymorphous 
forms, one of which is readily converted into the 
other* 


•iM. p 2085 

• .*ui , p 2021 

• Feniholi, Annalrn, 607, II 
' Ber , #7. 1899 , 1984 

• Sre Butenaiwlt and Sclimli 


Temperatures 

I N a lecture before the Newoastle-on-Tyne Astro¬ 
nomical Society on Dooember 12, Mr. W. M H. 
Greaves described the way m which stellar tempera¬ 
tures are derived from a study of the spectra of stars 
All information regarding temperatures of the stars 
is derived from their light and its analysis. In heating 
a metal, while at first the radiation is almost entirely 
limited to the infra-red, with increase of temperature 
it includes wave-lengths in the visible part of the 
spectrum, and the proportion of blue to red light 
emitted increases as the temperature rises. But we 
oannot generally find temperature from colour, since 


of the Stars 

the emissmty of bodies vanes Ncvoi thcless, our 
knowledge of the temperature of store is dcrivod 
from measures of the colour of star light, the source 
of which is tho outer layers of tho star 

The ‘black body’, which theoretically absorbs all 
radiation falling on it and which, when heated, emits 
radiation of all kinds, is taken as a standard of 
reference. For suoh a body tho proportions of emitted 
light at different wave-lengths are connected with 
temperature by Planck’s formula; Observation shows 
that, so far as measurement made between spectral 
lrnes ib concerned, stars are emitting radiation in a 
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similar manner to black bodies, although they are 
actually ‘grey body’ radiators This being so, the 
continuous spectrum of a star can be matched in 
colour with black body radiation corresponding to 
some temperature, and this temperature is called the 
'colour temperature’ of the star 

The light, from a star consists of radiation from its 
surface and, to some extent, radiation from its lower 
layers which has only been partly absorlied on its 
way to the surface Theoretical investigation shows 
that, subject to certain hypotheses, the colour 
temperature of a star is about twenty five per cent 
greater than tho actual temjs ratine ot the suifaic 
A comparison is made between the light emitted by 
the star and a laboratory soiuce tho colour tempera¬ 
ture of which is known, anil it. is necessary to measure 
the ratios of the radiations from the stai and tho 
laboratory source at two separate wave lengths 
Applying Planck’s foirnula for the ratio of the 
radiations from tho latter at the two wavelengths, 
the measured ratios make it possible to derive the 
ratio of tho radiations from the star at these wave¬ 
lengths VVe then have the data to give the colour 
temperature 

For measurement, the spectra fiom the star and 
laboratory source are photographed on the same 
plate and the photo chemical properties of the 
emulsion are utilised, since thpre is a relationship 
between the optical density or degreo of blackening 
of the negative and the amount of light which caused 


it By an additional series of exposures of the plate 
to sources of light the relative intensities of which are 
known, spectral imageR are formed which enable a 
calibration curvo to bo made for any particular wave¬ 
length, and from this, differences in optical density 
can be converted into ratios of light The data 
obtained yield a quantity known as tho ‘colour 
function’, which is related to colour tomporoturo by 
a formula derived from Planck’s formula, and thence 
tho colour temperature of the star is obtuinod 
Star light is reddened in passing through the 
earth’s atmosphere and the observations have to he 
corrected for this effect Use is mode of a system of 
stars the differences of colour function of which have 
been measured by a sot of comparisons in pairs at 
equal altitudes above the horizon Pairs of stais 
chosen from this system are now photographed at 
unequal altitudes, anil eaeli such comparison yields a 
quantity, pait of which is duo to difference in colour 
function and part to the atmospheric effect As the 
difference of colour functions has boon already 
obtained, atmospheric reddening can be determined 
and applied to comparisons between stars and tho 
laboratory source used for comparison 
Well-determined colour temperatures for a nuinbti 
of stars ate now available as a result of the work at 
different observatories, and in the study of the rela¬ 
tionship between tenqioraturo and othor effocts a 
striking correlation ot temperature with spectral 
t\pe has been found 


Reorganisation of the 

T HE University of Durham enteied upon tho 
second century of its existence three years ago 
with prospects somewhat clouded by contioversies 
relating to medical education The Hoyal Commission 
appointed in March 1934 to report on the University’s 
organisation and woik found the constitution of the 
College of Modicme, which, togethei with Armstrong 
College, forms the Newcastle Division of the Uni¬ 
versity, and also theUmv entity statutes, to be radically 
unsound in many respects and more particularly in 
their failure to confer on the University any control 
over the fate of one of its own professors 

Tho recommendations of the Commission, embodied 
in the report just published (London HM Stationery 
Office, Cmd 4815 Is fVf not) provide for the recon¬ 
stitution of tho Newcastle Division as a single unit 
by tho amalgamation of its two colleges under a 
head, to be appointed, in the first instance, by tho 
Crown For the guidance of the organisation and 
development of medical education and the main¬ 
tenance of close relations betweeiv the Colingo and 
the associatod hospitals, responsibility would be 
vested in a dean of medicine, to be ex-officio a member 
of the Court and Senate of tho University and of the 
Council and Academic Board of tho College and chair¬ 
man of the Board of the Faculty of Medicine and of the 
Medical Studies Committee of tho Academic Board 
Of tho two schools of thought with regard to 
the place and treatment of chemistry and biology 
regarded as part of the medical curriculum proper, 
the Commission has ranged itself emphatically on the 
side of the champions of tho closest collaboration 
Ibetween the medical departments and the science 
departments m a university, the precise allocation of 
the teaching of the various frontier subjects being 
left to be determined in the light of the whole of the 


University of Durham 

teaching power which is available, rather than bv 
mere departmental considerations granted the 
desirability of relating the teaching of chemistry and 
biology' to human physiology' and anatomy and to 
medical problems generally, the one thing to avoid, 
m the interests of the teachers themselves as well as 
of the studonts, is a divorce of this specialised teaching 
from the university departments devoted to chomistry 
and biology 

Medical education in Newcastle has been somewhat 
hampered for many years by inadequate promises 
Lund for new buildings odjouung Armstrong College 
and opposite t.ho Royal Victoria Infirmary has been 
acquired, however, and an extensive scheme in¬ 
volving the sale of the present site of tho College of 
Medicine has for some time been under consideration 
Among the recommendations of the Royal Com¬ 
mission on the affairs of tho University ih one for 
the constitution of a temporary board of five persons, 
four appointed by the College of Medicine and one 
appointed by Armstrong College, to sell the existing 
premises and generally to arrange for tho finance of 
the new building, to control the proceeds of sale anil 
tho greater part of the capital funds at present 
vested in the College, to assume control of the new 
sito and supervise the erection of the now buildings 
and ultimately to transfer tho premises together with 
any funds in its hands to the proposed new University 
College to be formed by amalgamation of Armstrong 
College with the College of Medicine A time limit 
not exceeding seven years would be fixed within 
which the Board would have to complete its activities. 

The Durham Observatory, which was opened m 
1841, is at present vested m the Council of the 
Durham Colleges, and is managed by a large body 
of curators, of whom some are teachers in Newcastle. 
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■111 the gonoral debacle wlnoli overtook the teai lung 
of science in the University of Durham in the eighteen- 
sixties, the study of astronomy survived and at 
times the astronomical work has hoon of considerable 
importance A soismogiaph was installed m 1929 
Among the Royal Commission’s recommendations 
lor the future government of the University is a 
proposal that the Obseivatory should bo transferred 
from the Council of the Dm ham Colleges to the 
University It is pointed out that, there being s< irnco 
departments in both the Durham and tho New 
castle Divisions, the work of tho Observatoiy should 
bo regarded as a central university activity 


University and Educational Intelligence 

Camukidue— The (ieneral Board has issued a 
report on the futiue organisation of teaching and 
research in crystallography Tho iollovving recom¬ 
mendations are made (1) The Crystallographic 
Laboratory shall be under the control of the Cav mulish 
professor of oxpurunental physic's (2) All teaching 
of crystallography for Part 1 ot the Natmal Sciences 
Tripos shall be giv eti in the Department of Mineralogy 
and Petrology All teaching of crystallography for 
Part II of the Natural Sciences Tripos shall be given 
in tho Crystallographic Laboratory (3) The ieseu.roh 
facilities of the Crystallographic Laboratory shall be 
available for use by the staff of the Department of 
Mineralogy and Petrology and the research facilities 
of the Department of Mineralogy and Petrology shall 
bo available in a similar manner for use by the* staff 
of the Crystallographic Laboratory' (4) There shall 
be an assistant director of rosoarch in crystallogiaphy 
who shall be responsible to the Cavendish professor 
for advanced teaching and direction of leseareh in 
crystallography (5) There shall be an assistant in 
experimental research in crystallography' whose duty 
shall bo to help the assistant director of research 
He shall be appouited by the Cavendish profeasor, 
subject to confirmation by the Geneial Board It 
is recommended further that Mr J D Bornal, of 
Emmanuel College, bo appointed assistant director 
of research in crystallography from Oetoboi 1, 1934, 
with a pensionable stipend of £500 a year 

Oxford —Tho contributions to science by the early 
.members of Wadliam College formed the subject of a 
public locturo in the Hall ot the College on March 2 
The speaker, Dr R T Gunther, stated that but for a 
most lamontable accident the lecture would have 
been delivered by tho late Dr F. A Dixey, whose 
unrivallod knowledge of the connexion of the early 
fellows of the College with the foundation of the Royal 
Society had delighted many audiences in that hall 
Portraits of John Wilkins, Sprat, Seth Ward and 
Wren hang on its walls, Sydenham and Mayow 
were among its mombers Less well-known was the 
botamoal work of WAlter Stoneliouso (1597-1055) and 
of Richard Warner (1713-75) 


The Royal University of Pisa is offering a research 
scholarship for the year 1935-36 under the Galileo 
"Galilei Foundation The scholarship is open to all 
and, if a candidate is not Italian, he will be expeoted 
to carry out scientific research in an Italian institute 
during the tenure of the scholarship Further in¬ 
formation oan be obtained from the Rector of the 
University of Pisa. 


The first Regional British Isles Confeienc-e of the 
New Education Fellowship will he hold at the 
University of SI Andrews on August 13 22, undei 
the presidency' of Dr A 1) Luidsav, Master of 
Balliol College, Oxford The theme of tin Confeienco 
will bo “Education and Leisme How to Create a 
Democratic Culture” Two piobloms will be dis 
cussed, natnelv, education lot leisure nt schools and 
the provision of facilities and training foi adolescents 
and adults so that thov may' be able to make use 
of their leisure utter school life is over The subject 
of Dr Lindsay’s address will bo “L neinployment and 
Education” Further intoirnatiun can bo obtained 
from tho New Education Fellowship 29 Tavistock 
iScjuarc, London, W c 1 


Science News a Century Ago 

A Description of Upper California 

At a mooting ot the Royal Geographical Sue icty oil 
March 9, 1835. a communication was rood from Di 
Coulter describing Upper California, in which he 
hod resided for two years The only portion of the 
country which was settled was mainly' along the 
coast, the chief settlers laung the Catholic mission 
artes, who sought to collect around their stations an 
Indian population, whom they taught, in a rude way, 
to till the ground and icar domesta cattle, while 
they compelled them to conform to then religious 
observances The gieat article of produce was black 
cattle In 1827 the missions possessed 210,000 
branded cattle, and it was supposed not lass than 
300,000 unbraniled The number ol white inhabitants 
m Uppei California was estimated by- Dr Coulter 
at 0,000, and they were rapidly increasing, while the 
Indian population was decreasing The prospects 
for settlors in the ninth were good, the district being 
highly fertile', well wooded and watered The Tub 
Lakes, although shallow in the dry season, furnished 
good facilities for the transport of wood, hides, etc 
Gold had been found in a atiearn falling into the 
Southern Tub 

Colliery Explosion near Wigan 

According to the Annual Register for 1835, an 
explosion of firedamp in a coal mine near Wigan 
on March 9, 1835, caused the death ol three women 
working in the mine There were only six persons 
working in the pit, which was a small one, hut the' 
pit was known always to contain a great quantity 
of inflammable gas Owing to this, a piece of cloth 
had been placed at tho bottom of tho pit to assist 
m ventilating it, but on the day of the act ident this 
was not in place On a workman, Peter Tabemier, 
going into the colliery with a naked light, ho noticed 
symptoms of an approaching explosion and hastened 
to get out of the pit, calling the others also to do so 
Unfortunately, before they could get out, the explosion 
took plaee.bummg two men badly, and killing another 
man and three sisters aged respectively' nineteen, 
seventeen and fourteen years “Had Tahertnei,’ 
said the Annual Register, “taken the precaution of 
using Davy’s safety lamp, instead of approaching 
with an unguarded light, which as soon as it 
approached, set fire to tho explosive fluid, this 
aooident in all probability would not have happened 
Ho had one of the lamps at home but out of repair, 
and through the extreme poverty to which he was 
reduced, he oould not afford to get it repaired ” 
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Egyptian Chronology 

On March 12, 1835, Honry Hallum, tho histouan, 
wrote to Mrs Somerville directing her attention to 
an erior she had mado in her “Connoxion of the 
Physical Sciences” On p 104 of this work Mrs 
Somerville had written “The Egyptians estimated 
tho year at 385 <1 8 h , by which they lost 
one year in every' 14,801, their Sotluac penod 
They determined the length of their yeai by the 
heliacal rising of Sirius, 2,782 years before tho 
Christian era, winch is the earliest epoch of Egyptian 
chronology ” After pointing out that the Egyptian 
civil year was of 385 days only and tho Sothioc 
period was 1481 veins, not 14,601, Hallam said 
"I di> not see how the heliacal rising of Sirius m any 
ono year could help them to determine its length 
By comparing two successive years they could of 
course have get at a sidereal year , but this is what 
they did not do , hence the irregularity which 
produced the canicular cycle The commencement 
of that cycle is plaeod by ancient chronologers in 
1322 AC It seems not eorroct to call 2782 a c ‘the 
earliest epoch of Egyptian chronology’, for we have 
nonce of their chronology nearly so old, and in fact no 
clironology, properly so called, has yet been made 
out by our Egyptian researches Ceitainly, 

2782 A c is a more remoto era than we are hitherto 
warranted to assume for any astronomical observa¬ 
tion ” 

A History of British Fishes 

Among its shoit notices of new books, the 
Athenaeum for March 14, 1835, refeired to “A 
History of British Fishes” by William Yarrell ‘‘Here 
is the first number,” it said, “of a beautiful work, 
to be completed m fourteen monthly parts, illustrated 
by woodcuts of all the species, and numerous 
vignettes The name of Mr Yarrell is sufficient 
guarantee for the accuracy of tho work , and we can 
assure our readers that the excjuisito beauty of the 
illustrations leaves nothing to be desired It promises, 
when comploto, to be a worthy companion to Bewick’s 
‘Birds’—and we know not that wo could say more 
m its praise ” Yarroll, who was born in 1784 and 
dies! in 1856, was a successful business man and head 
of a newspapor agency Devoted aliko to sport and 
natural history, he belonged to the Linnean, Zoo¬ 
logical and Entomological Societies His collections 
of fishes and birds wore purchased for tho British 
Museum 

Chemistry at Oxford 

In the Lent Term, 1835, Dr .Daubeny began a 
oourso of chemical lectures in the basement of the 
Old Ashmoloan Building at Oxford to an audience, 
some of whom rose to great distinction Among them 
were Archibald Campbell Tait, FRS, then a newly 
eleotod fellow of Balliol, who afterwards became 
headmaster of Rugby, 1842-60, Bishop of London, 
1856-68 and Archbishop of Canterbury, 1808-82; 
William Dudley Ryder, afterwards arbitrator in the 
Mixed Court of New York ; Reginald Windsor West, 
seventh Earl Delawarr; and John Bennett La wee, 
who had matriculated at Brasenose College in 1833, 
and who founded the Rothamsted Agricultural 
Experiment Station ten years later. In those days, 
it was quite usual for persons intending to take holy 
orders to attend scientific lectures. 


Societies and Academies 

London 

Royal Society, February 28 J Mkli.anby The 
supposed coagulation of oxalate plasma by trypsin 
The action is due to the con version of prothromha.se 
to thiomhuse by tho ionised calcium contained in the 
trypsin solution The quantity of calcium required 
to coagulate oxalate plasma is determined by the 
thrombokinasn content of tho plusmu Plasma con¬ 
taining JV/80 potassium oxalate and an optimal 
quantity of kinase may he coagulated by the addition 
of A’/800 calcium chloride This fact indicates tho 
avidity of kinase for securing tho calcium ions to 
the piothrombase kinase system Mammalian blood 
collected ducctly into a solution of potassium oxalate 
obtains kinase relatively slowly from the colls of the 
blood Tho interval of time after leaving the blood 
vessels is greater than that required foi tho precipita¬ 
tion of 75 per cent of tho total calcium of the blood 
by the potassium oxalate (! Sai.t Experimental 
studies in insect parasitism (3) Host selection 
Parasites attack only lertam hosts, but why they 
choose some particular sjiecics and reject others is 
unknown Two strains of the parasitoid Tncho- 
grnmtrui evanescent, reared cx< hisively on Sitotroga 
and Ephestia rosjiectivoly for 03 and 43 generations, 
developed no dependence on, oi preference for, their 
respective hosts Both strams preferred Ephestia, 
but the preference was not a specific one for 
Ephestia but a preference for Ephestm as the 
larger host Ovipositing females of Tnrhogramma 
attacked a number of true hosts from which their 
progeny successfully emerged, soveial unsuit¬ 
able hosts in which their progeny were unable 
to develop , and a variety of false hosts in which 
they were unable even to lay thoir eggs The prtncipol 
criterion used by ovipositing females of Tnchogramma 
in tho solootion of their hosts is that of Rize G 
Fraenkel A hormone causing pupation m the 
blow-fly, Calliphom erythrocephala This secretion 
is produoed 10 hours before pupation (at 20 c C‘ ) 
Tho hormone producing organ is eithoi tho ganglion 
or in its immediate neighbourhood After tho hormone 
has been discharged, pupation can be successfully 
accomplished without the co-operation of the ganglion 
The atmospheric oxygen required for the darkening 
of the pupu is brought to the skm through the _ 
tracheal system. 

Paris 

Academy of Sciences, January 21 (OR., 200, 209- 
350) The president, announced the death of Emanuele 
Patemo di Sessa, foreign associate. Emile Picard 
Functions of one variable possessing a theorem of 
addition L Lecornu , Tho retour ilemel Ernest 
Esclangon • A photograph with long exposure of 
Nova Herculis Remarks on a peculiarity present in 
the photograph taken on January 11, and not appear¬ 
ing in photographs taken on January 7 and 12 
Marcel Brillouxn A heterogeneous electro¬ 
magnetic ether oapnble of producing a field of a 
quantie atomic force Hyacinthe Vincent and 
Francois Morel • The alexic deficit determined by 
experimental hyperthermy. Louis LuvrrfcRE : Aut¬ 
optical inverter, A modification of the Wollaston 
pnsm. Charles Camiohel, Leopold Escandk and 
Pierre Dupin. Indeterminations in’the phenomenon 
of sudden enlargement (hydraulics): the influence 
of the initial conditions Alexandre Guilldermonp 
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was elected a member of the Section of Botany in 
succession to the late H. Locomte. GSrard Cor- 
donnikb . A new method of generation of right 
conoids Silvio Minktti . l’ho soarch for the ex¬ 
ceptional valuos of a serios of analytical functions 
and a new criterion of normality of a family of such 
functions CHARLES Sadron The determination u 
priori of tho coellicients of turbulent friction foi con¬ 
duits and rough plates PierreVeknottk Thodamp- 
mg of oscillations ol real materials 1- Goldstein 
The determmation of tho potentials of interaction of 
corpusclos Gaston Duvou y and Raymond Jouaust 
Tho absolute measurement of magnetic fields and 
tho determination of tho nmporo in absolute value 
Several authors who have made absolute measure¬ 
ments of magnetic fluids by tho two usual methods, 
the induction method and the electromagnetic 
raothod, have obtained results showing a systematic 
difference and this has boon attributed to tho differ¬ 
ence between tho absolute ampere (deduced Irom its 
electromagnetic definition) and tho international 
ampere Tho exporunonts described by the author 
show no such difference The ratio of tho international 
ampere to tho absolute ampere deduced from tho 
experiments described agreeH within 1 in 10,000 with 
the value of H L Curtis and R W Curtis (U S 
Bureau of Standards) Albert Tukivun and 
Raymond de Bony de Laverunk Observations 
on tho communication of M Jatipics Mctadior 
relating to the actum of the magnetic field on the 
Brownian motion J Cay rkl A method permitting 
the se[>arate study of the rectification of the two 
contacts of a rectifier with rigorous elimination of 
the rectification of one of thorn Application to tho 
localisation of tho p rectification of coppor sulphide 
detectors Paul Gaubkrt The anisotropy ol 
liquids round gas bubbles Albert Arnulf Tho 
rosolvmg power of visual optical instruments and its 
i elutions with tho optical quality of tho instrument 
K Sitte Remarks on tho theory of artificial radio¬ 
activity Wolfgang Gentner . The disintegration 
of beryllium by the y rays Absorption of the omitted 
neutrons Effectivo section of the y-rays Morice 
Letort The kinetics of tho thermal decomposition 
of acetaldehyde vapour in the presence of traces of 
oxygen Pierre Vallet Tho theoretical study of 
the decomposition of bodies with linearly increasing 
temperatures Mme. Marie Elisa P Rumpf 
iPertitanates and porvanadates Using the method 
<>f continuous variations, it was found that the per- 
compound formed corresponds to the action of one 
molecule of hydrogen peroxide on one molecule of 
titanium tetrachloride or of sodium vanadate. The 
equilibrium constants of those reactions wero deter¬ 
mined Albert Portevin and Pierre Chkvenard 
The micromochamcal study of welds An application 
of the mioro-maohino recently described by Cheve- 
nard Diagrams are given showing the results 
obtained with wolds of chrome molybdenum steols. 
G Lbjeune : Som<$ tartromangaiuo salts. Jules 
Jarbousse • The hydrogenation of diphenylpyruvie 
acid Jean Rudic : The quantity and the nature 
of tho gases evolvod under the action of heat and a 
vacuum by some fossil Rumanian coeds Contribution 
to the classification of these oombustibles E. Aubert 
u de La Rt)E • The geological constitution of Wallis 
and Futuna Islands. Gilbert Mathieu : The goo- 
logical structure of tho Vendean Bocage Edmond 
Saurin : The presence of the Lias in the province of 
Phu Yen (South Annam) and on the age of the 
upper grits of south-east Indo-China. Albert F dh 


Lappa rent The Tertiary basin of Eoulx, near 
Castellano (Hauto-Provence) Adolphe Lepave 
Tho origin of tho helium ot natural gases Helium 
and okacicsium (element No 87) It is suggested 
tliat tho presenco of lithium and cicsiuin m springs 
exceptionally rich in helium am indicators of the 
onguial presence of tho hypothetical nlkuluio radio 
element No 87, or ekaucsium, in tho stiata supplying 
tho mineral matter tor tlioso springs Norbkrt 
Castfukt Tho gulfs and caverns of the Tu/.a 
region (Moroi co) Roher r dk Litardi4re Obsi i va 
turns relating to tho eyile of the nm leolos m aoinatu 
mitosis Jean Chaze and AndkL Sarazin Con 
tribution to tho study ol tho rndlr, a disease of mush¬ 
room beds The internal morphology of si>e< ies of 
Psullwhi with parasites Ph Joykt Laverunk 
Contribution to tho soarch for vitomm A m anunal 
and plant cells Mlle Germaine Cousin A case 
of gynarulromorplusm in a hybrid graashoppei, 
ArJunta binuieulata campeatns, A bunaculuta Emile 
F Tkrroine and Robert Razafimaheky Tlie 
distribution of tho excrement it uvl forms of sulphur 
in tho various aspocts of metabolism Mile Paull 
Lelu . Tho metabolism of lmidazol 


Amsterdam 

Royal Academy of Sciences (Pm , 38, No 1, 1935) 
W J dk Haas and J M Casimir-Jonkeh Pene¬ 
tration of a magnetic hold into supra-conductiY e 
alloys Extonds previous work on tin to Bi»Tl, and 
a Pb-Tl alloy (64 8 per <ont Tl) H ter Meulfn 
and Miss H J Ravbnswaay Tho molybdenum 
content m loaves Tho moly’bdonum content of tin- 
leaves of all the tr<-cs investigated exi ept the horse- 
chestnut remained constant or increased between 
May and October A van Ittf.ru fi k and W H 
Keesom Measurements on the viscosity of oxygen 
gas at liquul oxygon tomjjeratuies Determinations 
between 5)0 2° K and 79 4 3 K hy tho oscillating 
disc method L S Ornstkin and J W Meyer The 
velocity of alcoholic fermentation A mathematical 
theory of the carbon dioxide evolution and sugar 
consumption in alcoholic fonnentat ion is developed and 
checked on the authors’ and other observors’ experi¬ 
mental data R Wkitzbnbock On restricted aemi - 
inv ai iants of binary formB A A Nijland Moan 
light curves of long period vunablos (21) Z Cygm 
The period of this star is 262 days and the amplitude 
6-59 magnitudes P J Botjma Outhnos of a general 
theory of the colour motnc (1) Exfonds and com 
pletes previous theories by Schrttdmger ami Thodcn 
v Volzon JtrLrns Wolff Demonstration of a 
theorem on the conservation of tho angles in the 
conformal representation of a domain in tho neigh 
bourhood of a frontier point Kurt Mahler An 
arithmetical property of tho Taylor coefficients of 
rational functions It Bernice and F Korte 
Theory of functions of several complex variables 
The boundary of the region of regularity P Koetb 
Complex coacorvotion of amy lophosphoric and and 
proteins and itB possible bearing on tho problem of 
umylopectm Viscosity measurements of mixtures of 
amylophosphonc acid and various protemsandpossiblo 
interpretation N H van Doorninck Tho position 
of the Laki crevasse m Iceland N H van Boor- 
ninck The origin of the shield volcanoes and the 
volcanic table mountains of Iceland Gaston Asthk 
Pencatalan beds of Paeudoloucaata Catalaumco . 
Gaston Astrb : A preradiohte from the island of 
Ibiza. G. v. Ubisch • Influencing the signs of 
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hoterostyly in O.>alis stncta by Ustilago Oxaltdia 
F Krukh Contributions to the knowledge of 
oxygon respiration in A scar is suillu A. Biemond and 
Ph H Hartz Hypogenitalism in a case of dystopia 
of tho neurohypophysis with special leferenec to the 
role of tho basophilic elements It is concluded that 
if the gonadotropic hormone is produced by tho 
basophilic elements, it must be transported by way 
of the pars posterior and hypophyseal stalk W 
HuRKWIEZ . Contributions to the topology of de¬ 
formations (1) Higher dimensional hornotopy 
groups .T F Dreyer A human skull from Flons- 
bad. Orange Free State, with a note on the endo- 
< ramal cast by C l! Arifins Rappers 


Forthcoming Events 

[Meetings marked with an asterisk are open to the public | 
Monday, March 11 

British Miseum (Nati iial Histoiii), at 1130 —Miss 
C E Longheld ‘ A Naturalist in Brazil" * 

Victoria Institute, at 4 JO —Ur W Bell Dawson 
"Solar ami Lunar Cycles implied in the Prophetic 
Numbers of the Book of Daniel” 

Ro\ai Geographic al Sotim, at r > - Dr Brysson 
Cunningham "An Inland Water Survey for Great 
Britain" 

UNrvEitsiTY or Glasgow, at 8 30 —J Anderson ‘ Pm 
gross in Shipbuilding" * 

Tuesday, March 12 

Illuminating Knoinfkking Socifty (Joint Meeting with 
the Royal Aeronautical Society), at 7 —H N 
Green “Recent Developments in the Lighting of Air¬ 
ways and Aerodromes” 

Wednesday, March 13 

Koyal Society or Arts, at 8 —S A Mam “Properties, 
Characteristics and Uses of Stainless Steel” 


Thursday, March 14 

Royal Society, at 4 30—H J Taylor “The Tracks 
of a-Particles and Protons in Photographic Emulsions” 
M L E Oliphant, A E Kempton and Lord Ruther¬ 
ford “The Accurate Determination of the Energy 
Released m Certain Nuclear Transformations" 

London School of Hyoifnf and Tropical Mfdicine, 
at 6 — Dr V B Wigglosworth “Observations on the 
Malaria Epidemic in Ceylon” • 

Bedford College for Women, at 6 15—Prof C D 
Broad "Time as a Metaphysical Problem” * 


Friday, March 15 

Physical Society, at 4 46— (at the Imperial College of 
Science, South Kensington, S W.7) —Annual General 
Meeting 

King's College, London, at 6 30 —Mai Gen. Rowan- 
Robinson “Iraq and her Neighbours" * 


Saturday, March 16 

Micbochkmical Club, at 10 30—(at the London School 
of Hygiene and Tropical Medicine, Keppel Street, 
W C 1) —Annual General Meeting 


Official Publications Received 


tho Homo Office, 1934 Pp it t- 
) 2* 6d net 

11 for Medlral Research Rcpor 


committee of the Privy 

p 172 (London HM Stationery Other) 3 j not 

torla and other Kesldcnlla. 

....__ .if Health lor the Treatment o. _ 

TtilHirculosls and risldent In England and Wales, with 
the Administrative Counties nnrt County Boroughs In 
lien the institutions are Situate (11st lde ) Pp 26 (London 
M Stationery Office ) 6 d net 

l9M°Ftbruary 


upprovr 


F< binary 
Francis ) 

British Standards Institution Handbook 
Indexed 1,1st of British Standard Spey Ideations 
914 xxv 1 (Ixindon British Standards Instltut 

Empire Kibri s for Marini Cordage 1 1 sts of ' 
Cordage made from East Afrlian Sisal Ri fsu 
earrleil out by the Admiralty, 1933-14 Pp II 

Bulletin of the International Tin Reward 
fouiiiil, Vo 1 Tinplate and Canning In tire 
(London Intimations! Tin RLBeareh and 1). 
Free 

Tin Journal of Hie Royal Agriiultural s< 
cxlvll (London John Irfurray) 


I Institution! 


Taylor and 


of Information and 

i a n r»o’>(i > Pp 

ion ) 1» 

Tarred anil Vntarred 
■t of Exposure Tists 
(London Impirial 

It and Development 


fan 

Pp 24 (London London Shellac Researi h Bureau ) 

Hromptou Hospital Ri ports a (ollectlon of PajH'rs reemtly 
published from I hi Hospital \ol 3,1914 Pp 1\ 1-171 (Ixindon 
llrimipton Hospital lor Consumption ) 2s M 
The Scientific Proceedings of the Royal Dublin Society \n| 21 
No* 10, 20 and 21 Pollination In ‘kuetrnttuea, by Joseph Boyle and 
Man Oleary Pollination In Pmtu, by Joseph Doyle ami Mary 
O'Leary Pollination In Ttugn. Cednis, 1‘srudotiuon and bans, hy 
Joseph Boyle and Mary O'lx ary Pp 176-204 (plates 3-6 (Dublin 
Hodges Figgis and to Lximlim Williams and Norgatc, Ltd ) 4« 
Technical Education Series Pamplilet No ) Flour Quality its 
Nature and Control By Br K A Fisher Second (revised) edition 
Pn 58 (Ixindon National Joint Industrial (nunill for the Flour 
Milling Industry) <W net 

Re|sirt for 19J4 (No 47) of the Marine Biological Station at Port 
’ ' ' it Man Drawnupby I)r R J llanliI Pp JS (Liverpool 


ss of Llv 


» bd net 


Instituti for Research In Agricultural KngJnerriwg Vniversity of 
Oxford Farm Wiring By C A Camrron Brown Pp 324 4 plates 
1< Some Trends in Mi-chanlsed Fanning, 2 Grass By Br H J 
Denham Pp S (Oxfotd Institute for Hi's, arch In Agricultural 
Engineering ) 

Royal Commission on the Vniverslty of Durham Report (Cmd 
4815 ) Fp 94 (London H M Stationery Office ) 1 • fid net 

Other Countries 

Report of the Aironautlcal Research Institute, Tflkyft Imperla 
Vniverslty No 115 On a Motion of a Cylindrical Bubble Id a Tube 
and Its Application to the Measurement of the Surface Tension of a 
Liquid Bv Sin Itl Hattori Pp 181-193 30 sen No 110 Invest! 

gallon of the Accident to the Flvlng-hoat, J-BCDO, "Slrohato" 
(Bcport of the Accident Investigation Committee ) Pp 194-437 
1 90 yen (T6kv6 Koaeikal Publishing Office ) 

The Mvsoro Tribes and Castes Vol 1, Chapter 1 The Position 1 
of Mysore In India's Racial History By Dr Baron vun Elikstxidt 
Pp 80 4 21 plates (Bangalore Government Press ) 

Memoirs of the Geological Survey of India Vol 87, Part 1 The 
Balnchtotan Earthquakes of August 25th and 27th, 1931 By W I> 
West Pp v 4-82 4-vIl4-8 plates (Calcutta Geological Survey of 
India ) 3 rupees , 5a Id 

Connell Permanent International pour l’Kxploratlon de la Mer 
Rapports et precis-v< rhaux des reunions, VoL 93 Rapport, Atlan 
*'— ’“‘d (Trmvaux ilu ComitA du Plateau continental atlantluue) 
ttee) Public avec I'alde de Dr Ed 'Le Ilanuls 
p 38 (CoiH'nliague Andr Fred Host et til* ) 


....--- Engllah Vei 

plates (Oalro Government Press ) _ 

Borgcns Museum Andwretnlng, 1033-1934 Pp 98 (Bergen A/8 
John Griegs Boktrykkerl) 

Carnegie Institution of Washington Year Book No 33, July 1, 
1933-June 30, 1934 with Administrative Reports through December 
14, 1934 l’p 405 (Washington, D C Carnegie Institution ) 


Catalogues 

Minerals, Rocks, Fowlls, Meteorites Pp 48 (London Gregory, 
Bottley and Co) 

Radiography In the Erect (Publication No 84/09 ) Pp 12 (London 
Newton and Wright, Ltd ) 

Boots Special Medical Products Pp 32 (Nottingham Boots 
Pure Drug 0o„ Ltd ) 
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SATURDAY, MARCH 16 , 1935 


Th* Ritionxl InftituU of BoUnoea of India 

Brahrolocr -BWoxioxl. Phiioophloal and Thaolockal. By J 8 H. 

Danlopmont of Hi*li-8p«<)d Aircraft 
Short Hodov 

Th* Uaw of Robtar By 0 K. Ooomte 

piled Phydoa By E. Q 
<0 moliusima) By Mon Gordon 

Prot 01 


Radlonltrogon -Dr. 0. D. HUf, T.R.I, i 


Anomalous Scattering and St 
Book and L. H. Horsier 
The Phenomenon of 'Wings’ and the Vibrational Raman Effect 
in Beniene and Naphthalene Crystals —Dr R. Grom and M. 
Vuka . < 

A High Pressure Wilson Cloud Chamber — P Klplar 4 

Plea (or the Preservation of a Scientific Library—Dr R. T 


The Concept ol Time In Physics — 

SpDta?S£t*of 


A».m, 


-tie Flame In the System N,OJO, — Prof. T. 1L Lowry, ORR., 

TJIA, and J. T. Lemon 

Isomeric Forms ol Complex Acetic Add —Dr. R. D. Dead and 
Prof. R. P. Htmler t 

Effects Produced on Rats by Synthetic Androsteron (Male Sex 
Hormone! —Dr. V. Korsncheraky 
A Useful Indicator for the Pastime of Food through the A. 
f mentary Tract of Animals.—R. L. Taylor 
Oxygen Consumption of " - ' 

log — D L. Gann 

Collision Frequency_and Molecular Density In 
if Suspensftr" 


Is—B. L. Taylor 

Lhe Cockroach In Relation to Moult- 

i Layer of 


Mj-dng Striatlon* — R. "h7 Doana and a X. 1 
Accuracy of the Curle-Chtneveau Magnetic B 



Editorial and Publishing Officu : 
MACMILLAN & CO., LTD. 

ST. MARTIN'S STREBT, LONDON, W.Ca 
Telephone Number i WHITEHALL 8831 
Telegraphic Address : PHUSIS, LESQUARE, LONDON 


Advtrtimrunts should b* addrmtd to 
r. G. Scott & Son, Ltd., 63 Ludgate Hill, London, E.C.4 
Telephone Number s City 4311 


Cinematograph Films and the Home 
Office 


R ECENT correspondence in the Manchester 
Guardian has directed publio attention to 
a grave nsk threatening that general use of 
oinematograph films in education and research, 
which has made such rapid and desirable progress 
in recent years For it la admitted that the Homo 
Office proposes to bring the smaller sorts of 
cinematograph projectors, and the films on cellu¬ 
lose acetate base whioh are commonly supplied 
for uso with them, within tho soopo of now regula¬ 
tions purporting to be made under authority of 
the Oinematograph Act 1909 m the interest—so 
it is alleged—of greater safety for the public 
Now the Cinematograph Act is concerned solely 
with the use of apparatus “for the purposes of 
which inflammable films are used” it gives no 
authority whatever “for securing safety” in the 
use of any film which is not inflammable When tho 
Act was passed, in November 1909, scarcely any 
projectors were in use except those for films of 
‘standard’ 36 mm. width , and scarcely any films 
were published oxoept on ‘oellulose nitrate’ base, 
whioh is highly inflammable, igniting at about 
230° C, and burning with almost explosive 
violence. It was clearly in the public interest that 
the use of suoh a substanoe 111 public assemblies 
and in nooessary proximity to an arc-lamp should 
be strictly regulated 

In 1909, however, this dofoct of the earlier 
films was already leading to the provision of a 
substitute, the ’cellulose acetate’ base, which does 
not inflame at all below a red heat, molts before 
it ignites, smoulders rather than bums, and often 
extinguishes itself Tho Cinematograph Act 
accordingly dealt only with projectors using 
‘inflammable’ films But the ‘non-flam’ base has 
oven now one serious disadvantage, that it is 
liable to warp in use, and consequently is not 
suitable for films so wide as the ‘standard’ 36 mm 
gauge 

For all ‘sub-standard’ widths down to 9 mm , 
and consequently for oheap and portable pro¬ 
jectors, adequate for school classes and other 
small audienoes, as well as for laboratory work 
and private entertainment, tho ‘non-flam’ film 
has revolutionised cinematography, as the Kodak 
oamera with its roll-holder of film negatives 
revolutionised photography forty years ago 
Schools of all grades, laboratories and museums, 
clubs and churches, have been equipped with 
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sub-standard projectors , thousands of film ex¬ 
hibitions are given annually with the same freedom 
as lantern lectures , and many lantern slides, too, 
are now made on ‘non-flam’ base, which is both 
lighter and less fragile than glass For Kodak 
negatives the ‘non-flam’ film has practically driven 
out the earlier bases, some of which were danger¬ 
ously inflammable No accident from a public 
exhibition of ‘non-flam’ film has ever been re¬ 
ported • a solitary mishap at Dulwich College was 
shown to have resulted from the inadvertent issue 
of an inflammable film from a Government depart¬ 
ment The Post Office has now its own film factory 
and issues ‘non-flam’ films for public use. The 
Board of Education allows largo Bums to be spent 
to install ‘sub-standard’ projectors for open use 
in schools 

The Cinematograph Act, however, did not define 
an ‘inflammable’ film, and the Home Office, 
after leaving sub-standard projectors, with their 
‘acetate’-base films, unmolested for nearly twenty- 
five years, has now admitted, under question, that 
it is intended to “adapt the regulations to presont 
conditions” and that “one of the points to bo 
dealt with is the relaxation, in favour of slow- 
burning films, of certain requirements necessary 
for fast-burning films”, The implication here is 
that all films are “inflammable” within the terms 
of the Cuiematograph Act, and that unless and 
until the Home Office "relaxes” its regulations, 
any film exhibition is liable to be regarded as a 
breaoh of the Act, unless it takes place under the 
very stringent regulations proper for ‘standard’ 
size films on ‘nitrate’ base 

It is difficult at first sight to believe that there 
is anyone who wishes to restrict the free use of 
sub-standard projectors or the general employ¬ 
ment of films m private, in education and research, 
or in places of entertainment other than those 
larger halls where ‘standard’ projectors, and 
(consequently) inflammable films are still in¬ 
dispensable But the premature glee with 
which oertam newspapers have proclaimed 
the end of the ‘non-flam myth’ seems to 
betray such a desire ; and it is obvious that if 
people can soe the kinds of films they desire, 
co-Qjperatively, safely and at small oost, without 
‘going to the pictures’, it is not very good for 
interests which at one time had almost a monopoly 
of the cinema, as professional photographers 
monopolised photographs and lantern-slides before 
the days of the Kodak. 

It is especially unfortunate, also, that this 


outcry about ‘non-flam’ films should have been, 
confused m some minds with the quite different 
question whether private, social and educational 
exhibitions should be ‘censored’ or otherwise 
controlled in the supposed interests of morahty, 
political orthodoxy, or what are popularly de¬ 
scribed as ‘box-officc’ considerations. For, whereas 
‘non-flam’ films and sub-standard projectors have 
until now been free from official interference on 
the ground of public safety, most authorities 
responsible for licensing halls for the exhibition 
of ‘standard’ and therefore ‘inflammable’ films, 
though legally concerned only with the personal 
safety of audiences, havo in fact agreed to permit 
in their areas only films ‘approved’ by the British 
Board of Film Censors, a body which was sot up 
by the film trade itself, shortly after the Cinemato¬ 
graph Act was passed 

This confusion of public safety with public 
morality has boon the weakest point m British 
film administration throughout. If the public needs 
protection against improper or subversive films, it 
would seem reasonable that this should be assured 
under the laws regulating improper or subversive" 
behaviour in general If a censorship should be 
deemed unavoidable, let us have an official censor, 
responsible to one of the Secretaries of State, not 
to the ‘trade’, which has an interest in the matter, 
and not always a British interest. 

Furthor, if “for securing safety” the Home Office 
wishes to “adapt the regulations to present 
conditions”, it can make sub-standard projectors 
as safe and foolproof as their recognised public 
utility demands, simply by making it an offence, 
under the Cinematograph Act or otherwise, to 
manufacture or offer for sale films on ‘nitrate’- 
base of any width less than the standard 35 mm 
size Any restriction or discouragement of thpf 
present general use of the sub-standard projeotor 
would be a disaster in public education, and also 
in the many branches of scientific research and 
teaching in which this valuable pieoe of apparatus 
is employed 

The National Institute of Sciences of India 
URTHER details of the Indian Institute of 
Sciences, to which brief reference was made 
in Nature of January 12 (p. 59), are now avail¬ 
able. Elsewhere in this issue (p. 441) we print 
an article summansing the circumstances at' 
its inoeption and reoording the proceedings 
of the inaugural meeting. The desirability of 
having in. India a national aeademy has long 
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( been felt, and this found expression a year 
ago m the appointment by the Indian Science 
Congress of a strong committee to elaborate a 
soheme for the cstabhshment of an All-India 
Academy It was fearod by many that the work 
of this committee might have been jeopardised by 
the registration last June of an ‘Indian Academy 
of Science’ by Sir C V Raman m Bangalore 
There were thus three bodies of ‘academy’ stand¬ 
ing m India, the premier society—the Asiatic 
Society of Bengal—the United Provinces Academy 
of Science, and the new Indian Academy of Science 
Fortunately, the common sense which has always 
been such a marked feature in the organisation 
of the Indian Science Congress, has enabled its 
committee to surmount all apparent difficulties 
and to secure the adherence of the officials of these 
three societies to the new Institute 

The Institute, with its headquarters in Calcutta, 
lias received the support of all the most prominent 
men of scienoe in India , it has started with one 
hundred foundation fellows, and in the future not 
more than ten will be elected annually. The 
fellowship will obviously, therefore, be a much 
prized distinction and since it is intended later to 
apply for a Royal Charter, the Institute will in 
effect bocomo a Royal Society of India It is not 
proposed that the Institute should publish a 
journal, publication will remain as one of the 
functions of the co-operating academies, which it 
is anticipated will be increased by the formation 
of academies in Bombay and in the Punjab It 
will, however, issue a Proceedings summarising 
the papers read before these societies, and it will 
be prepared to assist them in the publication of 
expensive memoirs An annual report, reviewing 


the progress of science in India, will also be issued, 
thus reviving on a broader basis that prepared 
formerly by the now defunct Board of Scientific 
Advice The Institute proposes also to organise 
symposia on subjects of general and scientific 
interest A further activity, on which emphasis 
is laid in the presidential address, will be “to 
promote and maintain a liaison between men of 
science and men of letters” Whilst a National 
Institute of Arts and Letters has still to be 
formed, the desired liaison has been effected in 
an indirect manner by the fact that one of 
the co-operatmg academics, the Asiatic Society of 
Bengal, is both an academy of science and of 
letters 

Of far greater importance, however, in our 
opinion, are two other functions referred to by 
Dr Fermor (a) to appoint committees to which 
the Government and other bodies can apply for 
advice, and {6) to secure and manage funds and 
endowments for scientific research We advocated 
reocntly (Nature, 134, 789 , 1934) the formation 
in India of a National Research Council, and these 
two functions, if fully exploited, will in effect 
make the Institute such a Council We under¬ 
stand that the Government of India has allocated 
a grant of 12,000 rupees (£900) per annum to 
the Institute, and we do not doubt that further 
funds, from both public and private resources, 
will be placed at its disposal 

The formation of the National Institute is the 
most important development in the organisation 
of scientific activities in India which has occurred 
since the foundation in 1913 of the Indian Science 
Congress It is but fitting that the Institute 
should owe its inception to this body 


Reviews 

Embryology—Biological, Philosophical and 
Theological 


A Hiatory of Embryology By Dr Joseph Need¬ 
ham. Pp xviu t 274 (16 plates. (Cambridge 
At the University Press, 1934 ) 15s net 
OVERS of Tristram Shandy will remember 
that passage in which Sterne gives a out 
of his ironic whip at the learned Catholic dootors 
of the Sorbonne, who in their zeal to save souls 
had given a very precise aooount of the principles 
governing the baptism of unborn children, not 
forgetting detailed practical instructions for 
achieving it “aveo une petite canule sans faire 
aucun tort & la mfere”. The Anglican divine 


suggested a more embracing method, “of baptizmg 
all the homunculi slap-dash” beforehand, which 
he assures his readers could be done “aveo une 
petite canule sans fairo aucun tort au p&re” 

We have here a very good example of the inter¬ 
weaving of theological and biological embryology. 
The homunculi are of course the spermatozoa, in 
the head of which, oertain early microsoopasts had 
averred, miniature men had their habitation, 
ready to expand their preformed anatomy in the 
nutritive soil provided by tho female Some had 
insisted that they had actually observed the 
manikins, others had achieved the almost greater 
feat of asserting their existonoe on grounds of 
logical necessity. (Was it not the great Bonnet, 
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writing on the allied subject of preformation, who 
claimed the fantastic doctrino of embditement, 
according to which our first parents oontamed all 
future generations, after the fashion of Chinese 
boxes in an infinite regress, as “one of the 
greatest triumphs of rational over sensual oon- 
viotion”.) 

In any case, it was the biological dis¬ 
coveries of the seventeenth mioroscopists, quite 
apart from their metabiological speculations, 
which enabled the eighteenth oentury Sterne to 
reduce ad absurdum the arguments of the theo¬ 
logians, based as they were upon the facts and 
ideas of an earlier age 

Embryology is full of such interactions How 
could it be otherwise when the recurrent miracle of 
generation is concerned 1 Let us remember that 
it was not until the middle of the eighteenth 
century that the early stages of development, 
demanding the microscope for their elucidation, 
were in any animal adequately described , and 
not until the middlo of the nineteenth that 
fertilisation was observed, the concept of the 
continuing stream of lifo established, and proof 
given of the essentially equal contributions made 
by father and mother to the offspring. Yet off¬ 
spring were all the time being produced With 
their production, the gravest questions were bound 
up—scientific, philosophical and theological. It 
was imperative to give some answer to these 
questions, for not only will the speculative itoh 
not be denied, but also far-reaching theories of 
existence and practical problems of personal 
salvation hinged upon them. In the absence of 
any real basis of fact or any framework of estab¬ 
lished soientifio principle, speculation both oould, 
and did, run not. 

Dr. Needham’s book, which covers the history 
of embryology up to the beginning of the nine¬ 
teenth century, is essentially a history of tho 
invasion of this speculative orgy by hard-won fact 
and dawning experiment Tho invasion has been 
slow, and now and again, as in the Dark Ages, 
was hurled far back. But on balance it progresses, 
until by the early eighteenth oentury it has 
established a permanent footing and prepared the 
way for the increased momentum of its subsequent 
advanoe. 

Embryologies] knowledge and speculation are 
conditioned by their environment. In certain cases, 
factual advanoe is shown to depend upon technical 
achievement. The most obvious example of this 
was, of course, the advanoe consequent upon the 
invention of the microscope. Dr. Needham points 
out, however, that it took longer than might have 
Been expected for embryology to take advantage 
of the new tool ready to its hand. Harvey, for 
example, seems never to have utilised anything 


but hand lenses Or the temper of the time may 
prevent the speculative men of scienoe from 
utilising the resources available to them. The 
general contempt in which manual labour and the 
mechanic arts were held in classical Greece diverted 
into mere speculation much energy that might 
have led to real advanoe In such periods as 
tho Middle Ages, when tho dominance of theo¬ 
logical principles prevents the appeal to fact 
and experiment, and those hke the eighteenth 
oentury when pure reason is enthroned above the 
pedestrian senses, men take to the wings of specula¬ 
tion, and distort their thinking with deduction 
from preooneeived principle We have cited the 
example of Bonnet Another is the belief that the 
shape of the egg will enable one to prophesy the 
sex of the chick This is based on the two prin¬ 
ciples that the oirole is the perfect form, and that 
the malo sex is more perfect than the female 
from which it inescapably follows that oookerels 
will hatch from tho less pointed eggs 

This overflowing of scientific speculation into 
abstract principle may have important praotioal 
oonsequenoes. Aristotle, as is well known, advanoed 
the theory that tho mother merely provided the 
soil in which the seed of the malo might grow 
and develop Dr Needham points out the bearing 
of this view on the growth of the patriarchal 
system of social organisation, and on tho wide¬ 
spread practice of killing captured rnalos but 
keeping the women as slaves and ooncubmes Or 
again, we may refer to the speculations concerning 
the entry of tho soul into the embryo With the 
rise of Christianity, these became of praotioal 
importance Since aooording to canon law the 
embryo has a soul from the fortieth day onwards, 
the embryo that dies unborn is condemned to 
damnation if it be not baptised; and this led to 
occasional barbarities in oases of obstruction of 
birth. More important, it led to the view that 
abortion was murder, a view duly reflected in a 
ohange in practice and m law. Both the Greeks 
and the Romans had taken a lenient view of 
abortion, or like Plato and Lysis had actually 
defended it; but from the fourth oentury a.d. 
onwards it became both a sin and a crime. It 
will be of great interest to see what effect modem 
discoveries oonoeming the nature of fertilisation 
and the facts of early development will have on 
the theological and moral attitude to the problem. 
Already in the eighteenth oentury we saw Sterne 
pushing logio to its conclusion with his proposal 
for spermatozoan baptism; and now that, with 
the progress of endocrine research, we are likely 
to wake up any morning to the disoovery of 
a physiological method of preventing implanta¬ 
tion, or of dislodging the early embryo from the 
uterine muoqsa before it has established its 
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vascular nutritive! system, wo may speculate 
‘whether some subtle distinction may not be 
drawn between an embryo and a mere blastocyst, 
between criminal abortion and permissible dcnida- 
tion There is much virtue m terminology 

Dr Noodham is fully alive to the implications 
of the Marxian view as to the conditioning of 
scientific advance by economic conditions, and 
makes some valuable comments on tho bearing 
of tho social and economic status of the medical 
man and the midwife upon the advance of 
embryology One of his most interesting seotions 
is devoted to a discussion of tho various ‘limiting 
factors’ affeotmg steady scientific advance Among 
these he distinguishes tho relation of tho scientific 
worker to his environment, both the economic 
environment and the environment of idea, the 
degree of co-operation among mvastigators and 
scholars, including the provision of facilities for 
publication , matonal tcchniquo, such as fixing 
reagents, the microscope and the microtome, 
mental technique m the shape of convenient 
terminology, fruitful concepts and general attitude; 
and finally the proper balance between speculation, 
observation and experiment As he says, “We 
, may thus regard the progress of knowledge 
as governed by a reaction-chain, one link of 
which may at any given time bo slower than all 
the others, and hence may set the speed for the 
whole” 

Of course, Dr Needham’s book is not mainly 
conoomed with such general ideas They emerge 
in relation to the historical facts Theso are set 
forth in detad, m many cases with a new emphasis, 
and often with the inclusion of new or little-known 
material But, although they constitute the back¬ 
bone of the book, within tho limits of a review 
we cannot touch on them 

To tell suoh a story adequately needs biologioal 
and historical knowledge, familiarity with the 
1 basio problems confronting embryology to-day as 
well as a sympathetic insight into those that con¬ 
fronted it at different periods m the past, industry, 
miscellaneous learning, and a philosophic spirit 
Dr Needham is one of the few biologists to possess 
these varied qualifications, and the result is a 
valuable contribution to the subjeot. 

Naturally, there are a few points for oritioism. 
Many who are impressed by the plasticity of the 
regulatory phase of development and by the modi¬ 
fiability of the embryo through environment will 
quarrel with the description of modem embryology 
as ‘predetermined epigenesis’. To the author’s 
citations on p. 292 concerning the dangers of too 
firmly-held speculation, he might have added the 
obstinate resistance of the phylogenetio embryo¬ 
logists in general and the full-blooded believers in 
recapitulation theory in partioular to the advance 


of EntwicMungxmachamk Ho is scarcely fair 
(pp 40-41) to the very real and deep difference 
between the true teleology which appeals to final 
oauses and tho pseudo-teleology which is the 
necessary outcome of accepting natural selection 
as a vera causa in evolution 

At the close of his volume Dr Needham appears 
unduly gloomy “Experimental embryology,” he 
writes, “Morphological embryology, Physiological 
embryology, and Chemical embryology form to-day 
a vast range of factual knowledge, without one 
single unifying hypothesis . . ” Here we cannot 
follow him On the morphological side, the broad 
ideas of comparative phylogeny still hold, the 
principle of recapitulation, however shorn of its 
formal absolutism, still yields indispensable service 
On the chemical side, Dr Needham himself has 
demonstrated the adaptational and phylogenetic 
meanmg of certain largo bodies of fact, for examplo 
the biological meaning of tho numerous facts 
centring round tho cloidoio egg Elaborate 
developmental processes like amphibian meta¬ 
morphosis are proving amenable to a physiological 
explanation It is being shown that mutation is 
affected by differentiation , the expression of 
genes, such as that of Himalayan coat colour in 
rabbits, has been explained in terms of position 
and physiology , and the concept of rate of action, 
both for tho effects of individual genes, for the 
co-ordination of oomplex processes of differentia¬ 
tion and for growth, is proving exceedingly 
fruitful in the hands of Goldschmidt, Ford, Witsohi 
and others In experimental embryology, tho 
distinction between the plastio and the determinate 
phase and the realisation that the time of onset of 
the latter oan be shifted, has broken down the old 
distinction between ‘regulation’ and ‘mosaio’ eggs, 
and established a comprehensive unity The 
mathematical formulation of growth, both absolute 
and relative, is becoming serviceable The earlier 
speculations of Child are being reshaped by Weiss 
and Waddmgton into a serviceable field theory 
The work on organisers (to which again our author 
has made his distinctive contribution) is linking 
up certain important facts of embryology with the 
general theory of hormonos 

Many of tho principles that are emerging are 
still themselves, it is true, somewhat embryonic 
but they exist, and will develop We cannot 
expect, m suoh a oomplex subject as embryology, 
to find a singlo all-oomprehensivo unifying prin¬ 
ciple, any more than we expect it in physiology 
or bioohemistry Dr Needham has promised us a 
sequel to the present volume, to cover the nine¬ 
teenth oentury and modern periods of embryology. 
It will be eagerly awaited • but it is to be hoped 
that he will reoover his theoretical optimism before 
undertaking it. J S. H 
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Science and Citizenship 
The Frustration of Science By Sir Daniel Hall, 
J G C'rowthor, J. D Bernal, Prof V. H 
Mottram, Dr. Enid Charles, Dr P A Gorer, 
Prof P M S Blackett Foreword by Dr 
Frederick Soddy Pp 144 (London George 
Allen and Unwin, Ltd , 1935 ) 3a (id net 

A MONG the more hopeful signs in the last 
. two years is the growing sense of social 
responsibility among individual men of science, 
and the widespread impatience with sabotage of 
foodstuffs or other products in a world in which 
hundreds of thousands are still insufficiently 
nourished or clothed Naturally enough, both 
scientific workers uwakenod to a sonso of social 
responsibility, and the ordinary citizen indignant 
at so much poverty and distress in the face of the 
incredible abundance with which science has 
endowed mankind, have been more concerned to 
find ways and means of appropriate action than 
to pause to establish the fundamental causes of 
this startling but distressing paradox If, how¬ 
ever, wo are to make constructive suggestions and 
evolve a wise policy rather than adopt temporary 
expedients or palliatives, it is essential that diligent 
inquiry should be made mto the underlying causos 
of what has rightly been termed the frustration of 
science 

The bitter charge that science has enthroned the 
wastrel holds too much painful truth to be ignored 
Common prudence warns us of the dangers of 
continuing to place more and more power in the 
hands of those intellectually and morally mcapablo 
of using it wisely Even if men of soience as a 
wholo have boon much too prone to adopt an 
attitude of indifference to social questions or even 
to regard original thought on these matters as 
socially dangerous and professionally reprehensible, 
not oven the most cynical could charge tho 
scientific worker with the deliberate prostitution 
of his discoveries and inventions to the infliction 
of suffering, the multiplication of unemployment, 
or of the risks and horrors of war. 

The essays which appear in this volumo, follow¬ 
ing a foreword by Prof F Soddy, demonstrate 
most effectively how impossible it is for the 
scientific worker to remain indifferent either to tho 
social and eoonomio consequences of his work, or 
to those forces which determine even the direction 
whioh his work shall take 


Inevitably somo provocative matter is to be 
found in a book of this type, but its arguments 
mo the more impressive because no claim is 
advanced for exceptional powers for scientific 
‘workers as a class, as oomparod, for example, with 
politicians. On the oontrary, the tendenoy to 
place all the blame on the politician is vigorously 


attacked The book pleads not so much for the 
participation of the scientific worker in the actual 
task of government on suoh lines as those outlined 
by Prof Milos Walker m a well-known address, 
or even of tho contribution of a detached, scien¬ 
tific attitude to political questions, as for the body 
of scientific workers to throw in their lot with one 
or other of tho main contending forces 

This contention will no doubt disappoint many 
who believe that the study of difficult political, 
social and oconomio questions by tho scientific 
method is a most fruitful lino of advance Such 
scientific workers wdl, however, find a good deal 
of food for thought in the frank disclosure of forces 
which at present prevent any such attitude of 
mind or attack on these questions The problem 
os visualised by this book is that of securing tho 
conditions in which a scientific approach to these 
questions beoomos possible 

The facts marshalled in support of this thesis 
sometimes make bitter reading What a bank¬ 
ruptcy of mind and leadership, for oxample, is 
betrayed m proposals to restrict output in faoo 
of over-production when more land, more labour, 
more skill arc still required to supply tho greater 
part of tho population with the mixed dietary of 
a better-class family m place of a diet almost 
exclusively existing of cereals. The application 
of science to tho distribution of tho productive 
capacity of the world and to tho government of 
its peoples demands a wealth of directive skill and 
a technique of national organisation whioh necessi¬ 
tate in effect a social revolution as well as a com¬ 
plete change of outlook 

Aviation tells the same story. Contrary to 
popular belief, technical development in war-time 
is slower than m peace-time, although the British ex¬ 
penditure was four times as great in 1914-18 Long¬ 
distance aviation has been severely frustrated by 
the refusal of Governments to allow air routes to 
be operated in the most economical and effective 
manner over their territories. “First over Everest” 
contains painful evidence of the hindrances m the 
way of soience placed by nationalistic Govern¬ 
ments and military needs, and J G Crowther 
asserts that aviation will remain frustrated as long 
as it is not conducted primarily to servo tho 
creative classes 

Even the chapter on soienoe and industry dis¬ 
courages any easy optimism that all is well here 
also. The waste of expenditure on war research, 
tho inefficiency of scientific work in tho univer¬ 
sities, the general lack of direction of research even 
in physioal scienoe, and the loss of freedom on 
the part of the scientific worker, are all matters 
on whioh Mr. J. D. Bernal causes us furiously to 
think. Again, there is the still considerable time- 
gap between theoretical discoveries and their 
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application, the immense amount of technical 
knowledge still unappropriated by society or 
industry even for the relief of suffering, tho way 
in whioh tho economic structure itself opposes 
technical change and the adoption of new methods 
or standards of living, limiting alike expenditure 
on researoh and utilisation of existing knowledge. 

This sombre picture of tho way in which scientific 
development may bo held up by lack of support 
or turned to trivial or destructive uses cannot be 
ignored by the man of science He at all events 
should see through the fallacy of a demand for 
loss science and a return to simpler times, when 
what is really needed is tho application of science 
to the convenience of living instead of to profit¬ 
making Nor can he fail to be alive to the danger 
of the degeneration of scienco under what is called 
economic nationalism, and the narrowing of its 
functions, or the way in which professional 
efficiency and a scientific outlook in the practitioner 
are threatened by the conditions under whioh ho 
is called upon to practice, os in tho medical 
profession to-day 

The exact relations between scientific workers 
and political organisations may be open to debate 
There can be no question, however, as to the need 
for much more open-mmdodnoss on tho part of 
all men of science towards the social and in¬ 
dustrial problems of their environment to-day 
Even from the point of view of tho advance of 
science itself they must face those probloms Much 
more must they accept the challenge, corporately 
and individually, if they care anything for tho 
enrichment of mankind with the vast resources 
of material well-being and leisure which science 
has now put within our power That era of plenty 
can only be achieved as men of science face frankly 
such probloms as are presented m this book and, 
faithfully proclaiming the truth, strive as oarnostly 
and disinterestedly for their solution, for the 
distribution of wealth and the scienoo and art of 
living as in the past they have striven for the 
acquisition of the knowledge which places an age 
of plenty and of leisure within the reach of all 
R B 

Development of High-Speed Aircraft 
Air Ministry Aeronautical Research Committee 
Reports and -Memoranda No 1575 Collected 
Reports on British High Speed Aircraft for the 
1931 Schneider Trophy Contest Pp 111 +100 f 60 
plates (London : H M Stationery Office, 1934 ) 
10«. net. 

r l 'HIS monograph describes the development of 
the British airoraft for the Schneider Trophy 
contest of 1931, the preparations for and tho aotual 
contest, also the successful attempts on the speed 


record afterwards It is mainly concerned with the 
technical aspects, although a tribute is paid to the 
great skill of the pilots, without which the successes 
oould not have been achieved 

The book is divided into seotions, each written 
by the persons mainly responsible for the work 
described, and although it forms a connected 
whole, the individual reports are self-complete 

Section 1 is an introduction by II M Garner, 
giving a brief description of the history of the 1931 
oontost and a summary of the contents of the 
monograph In Section 2 tho development of tho 
design and construction of the S 6/1 ami S 6 B are 
described by R J Mitchell, tho chief designer of 
Supermanno Aviation Co (Vickers), Ltd Although 
tho design was based on tho S 6, tho Schneider 
Trophy winner of 1929, there were a number of 
problems which required further solution, and 
these were dealt with by Mr Mitchell in co¬ 
operation with tho Air Ministry and National 
Physioal Laboratory staffs Probably the most 
difficult problem was the provision of adequate 
water- and od-cooling 

Seotion 3 describes tho development of tho 
ongino by Messrs Rolls-Royce, Ltd Although tho 
external shape of tho 1929 engine was scarcely 
altered, almost the whole of the working parts of 
the engine had to be re-designed The airscrews 
wero all of the Faircy-Reed type, and a description 
of the development of them is given in Section 4 

Section 5, describing the wind tunnel tests, is 
written by tho National Physical Laboratory staff 
Tho tests were made on as large models as possible 
in the Duplex wind tunnel at tho National Physioal 
Laboratory in order to reduce the scale offset 
For tho first time m the history of these contests 
a largo amount of full-scalo data was oolleoted 
This is descnlxxl in Sections 6 and 7 and also in a 
separate report (R and M 1472) 

The flying experiences of the high-speed flight 
arc summarised in Section 8, and tho medical 
aspect of high-speed flying ib disoussed in Section 9. 

Tho monograph concludes with Seotion 10, 
giving a short descriptive account of the Schneider 
Trophy contest and the two speed reoord flights 
It is evident that the speed in the contest could 
have been improvod had not instructions been 
given to take no risks on the turns and to keep the 
water temperature of the engine at a safe level by 
throttling A subsequent speed record flight of 
407 J rn p h was made 

Tho monograph illustrates the many aspects of 
aeronautical research which have to be con¬ 
sidered m tho development of racing aircraft. It 
should oertainly be read by all airoraft designers, 
and m a broader sense it is an excellent example 
of how scientific and technical experimentation 
upon a speoifio question should be organised. 
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Short 

The Generic Names of the Holarctic Butterflies By 
Francis Hemming Vol 1 1758-1863 Pp 

vm 184 (London British Museum (Natural 
History), 1934 ) n p 

This book aims at providing a list of generic names 
proposed for tho holan tic butterflies botwoen the 
years 1758 anil 1893, inclusive It also attempts to 
give tho correct fixation m so far as typical species, 
or genotypes, are concerned Mr Ilomming has 
based his results anil conclusions cm an exhaustive 
first-hand examination of tho wliolo of the literature 
concerned. Entomological workers liavo long been 
hampered by doubts obtaining relative to tho correc t 
names of so many of the insects they study Among 
those uncertainties, goneric names are paramount, 
while spec ific names are of lessor importance and 
would prove of little difficulty onco uniformity of 
goneiic nomenclature could bo attained 

With few exceptions, the strict application of tho 
present International Code of Nomeiiclatme has 
boon followed, in cortam instances widely used 
names, espei mlly those of insects of ocononne import¬ 
ance—tho strict application of such rules would result 
in uruiocossnry confusion It is, therefore, suggested 
that with regard to seven well-known genera, tho 
application of the rules he suspended and that such 
names bo placed m tho list of nomina conseruanda. 
In tho uppondix at tho end, tho relevant articles of 
the nomenclature code that liavo been followed are 
given and are thus available for ready reference It 
is to be hopod that tho International Commission of 
Zoological Nomenclature will, os soon ns may bo 
possible, exercise its plenary powors and decide in 
favour of the recommendations put forward Mr 
Hemming has evidently carried out lus task with 
great care, and tho result of Ins labours will be 
welcomed by lepidopterists of both Europe and 
North America 

Ancient Egyptian Materials and Industries By A. 
Lucas Second edition, revised. Pp xu + 447. 
(London • Edward Arnold and Oo , 1934 ) 16» net 
In this volume the author has published with a 
change of titlo a second edition of his "Ancient 
Egyptian Materials” (1926) Those who are ac¬ 
quainted with the book in its earlier form will soaroely 
need assurance of the merits of the revised edition 
The author has incorporated much fresh material, 
which has accrued from his further researches 
Three chapters have been added as the result of 
much expansion and rearrangement; and the ancient 
industries, which received little more than mention, 
have now been treated in some detail. Among the in¬ 
dustries with which Mr Lucas deals are faience- and 
glass-making, metal-working, pottery-making and 
stone-working, while among the new materials added 
are coral, cosmetics, perfumes and mother-of-pearl. 
Many additions have been made to the reference* from 
the Greek and Latin writers, and the chemical analyses, 
now muoh expanded, again appear as an appendix. 


polices 

I Electrolytes By Prof Hans Falkenhugen Translated 
by R. P Bell (International Senes of Monographs 
onPhysics)Pp xvi + 348 (Oxford: Clarendon Press, 
London Oxford University Press, 1934 ) 25 s net. 
Despite the existence of some excellont English 
works on the subject, this translation of Prof Falken- 
hagen’s treatise is a very opportune addition to 
physical literature Tho book is thoroughly physical 
in its outlook, and tho mathematics employed servos 
to clarify and to emphasise the physical concepts 
A notico of tho work would bocomo a mere catalogue 
if it attempted to givo tho reader an adequate notion 
of the topics dealt with ; suffice it to say that tho 
book bogms with Faraday, and, after discussing ideal 
dilute solutions and weak electrolytes, pioooods by 
way of Lewis’s theory of activities to a study of 
those theories involving intonmuc actions which 
liavo, during recent years, dominated the subject 
It is sufficient commentary on the rapidity with 
which the subject is developing to note that this 
volume—a translation of the German edition of 
1932- lias boon brought uji to date by the addition 
of sections dealing with recent extensions of Bjerrum’s 
theory, with Onsagor’s treatment of the dissociation 
field effect, and with applications of quantum 
mechanics to electrode processes 

Scholarly and very fully-docinnonted, tho book is 
indispensable to any serious student of electrolytic 
phenomena A F 

Palestine and Israel Historical Notes By Sir 
Flinders Petrie Pp 99 + 16 plates (London 
Society for Promoting Cliristian Knowledge, 1934 ) 
3s fti net 

Sib Flinders Petrie here describes in popular form 
the contacts betwoen archaeology and scriptural 
narrative of early Inraolitish history, mainly in tho 
results of the excavations of the British School of 
Archsoology in Egypt in Southern Palestine The 
cardinal point of his argument, however, is the con¬ 
sistent character of the patriarchal narrative, when 
the years of the Biblical account have been subjected 
to amendment on lines for which there is strong 
grounds of probability Tho later dating of the 
Exodus is thon shown to fall into place 

Tho treatment of tho Biblical text throughout is 
essentially conservative Tho author holds that tho 
results of textual criticism are largely irrelevant. 
Tho narrative is not a jumble of sources little better 
than fortuitous, but, be maintains, can bo Bhown to 
be a carefully considered selection from a variety of 
sources m the construction of a complicated, but 
consistent, story 

We regret that m referring to “The Kinetic Theory 
of Gases”, by Prof Leonard B Loeb, in Nature of 
March 9 (p 390), the publisher’s name was incorrectly 
given aa Messrs. Chapman and Hall, Xitd. The book 
is published by The McGraw-Hill Publishing Co , 
Ltd , Aldwyqh House, Aldwyoh, London, W C.2. 
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The Uses of Rubber 
By Q. E Coombs 


T HE rubber industry of to-day is concerned 
almost exclusively with the exudation which 
results from wounding certain of the tissues of 
IIeven brasiliensts, a large tree 80-100 ft tall which 
is indigenous to the Amazon basin The tioo will 
grow almost anywhere in the bolt 10° north and 
south of the equator, though it does not compete 
economically at elevations above 2,000 ft Its 
translation from tho Amazonian forests to planta¬ 
tions in the tropical Middle East is a romantic 
story associated with tho names of Markham and 
Wickham 

Tho development of these plantations has boon 
very rapid, the area having increased by fifteen 
timos m tho past twonty yoars, until to-day the 
production side of the industry is ooncemod with 
7-8 million acres of plantations, ohiefly in British 
Malaya, Netherlands Indies, Ceylon and French 
Indo-Chma, capable of producing more than a 
million tons of tho product annually This enor¬ 
mous aggregate area carries the progemes of the 
seeds collected by Wickham (1876) from the 
Amazon basin 

Tho exudation referred to above is known as 
hevea-latex, since Hevea brasxltensts is only one of 
some four hundred plant species which elaborate 
juices containing rubber or rubber-hke substances 
It is genorally ivory white m colour, and tends 
towards the consistency of cream It has practically 
the same density as water, and an average sample 
contains 35 per cent of rubber as a colloidal 
suspension of tiny globules which are negatively 
oharged. Rubber itself is an unsaturated hydro- 
oarbon with an empirical formula (C,H,) n , where 
n possibly approximates to 1000 The suspension 
is very unstable, and if left to itself it develops 
acidity, when its globules coalesce to produco a 
coherent junket-hke coagulura Onco the latex is 
ooagulated it is not possible to reverse the process 
and reoreate tho suspension The coagulation can 
be speeded up and be made complete by, for 
example, the addition of dilute acctio acid It can 
also be prevented by the addition of ammonia, 
whereby the latex is kept ‘sweet’ and stable. In 
such conditiop it can bo concentrated by creaming 
or oentnfuging; further, with tho addition of 
protective colloids, for example, soaps, glue, casein, 
etc., it can bo concentrated by evaporation 
Very little is known of the biochemical processes 
which lead to the formation of latex in the tree, 
or of the rdle it plays in its life-processes. It occurs, 
and is probably elaborated, in a definite system 
of branching tubes, associated with the vasoular 
tissue of the tree, whioh finds its highest develop¬ 


ment and greatest density in the inner bark of the 
base of the trunk, whenoe it is procured by 
‘tapping’ Speaking generally, tho raw rubber <>t 
commerce is merely the dried coagulum of hevea- 
latox, and except for the preparation of preserved 
latex, an operation confined as yet to a few estates, 
the producing side of tho industry finishes with 
the shipment of the dnod product This product 
is of limited utility Among other things it 
becomes tacky with heat, stiffens with cold, and 
perishes with age Early attempts to use it 
entailed its reconversion to liquid form by tho use 
of solvents (Peal 1701 and Mackintosh 1810) 

Tho rubber manufacturing industry of to-da\ 
was mado possible by two empirical discoveries 
Hancock (1820), soeking to shred the material on 
spiked rollers, discovered that the operation pro¬ 
duced a plastic mass which could he mouldod to 
shape This process of mastication remains to-day 
as the preliminary in practically all manufacturing 
operations Wo now know that oxidation and the 
generation of heat are tho factors responsible 
When, however, Goodyear (1839) and Hancock 
(1842) discovered independently that raw rubber 
subjected to heat in the presence of sulphur pro¬ 
duced a much toughened product, relatively 
insensitive to temperature changes, and possessing 
a largo number of other desirable properties, the 
foundations of tho industry were laid The re¬ 
action is known as vulcanisation Tho chemistry 
and physics involved in it aro obscure These two 
discoveries made possible tho transformation of 
raw rublier into a plastic mass, tho incorporation 
of softeners to easo manipulation, of roinforoing 
ingredients, of anti-oxidants wlueh preserve its 
properties, of inert materials which cheapen its 
products, and of accelerators which speed up the 
vulcanising proooss 

Tho scicnoo and art of the technologist enable 
us to-day to produce materials presenting wide 
ranges of colour, density, elasticity and resilience, 
specific electrical resistance and resistance to 
abrasion , products can be made which aie 
impermeable to liquids and gases and resistant to 
corrosive chemicals There are endless combina¬ 
tions of desirable qualities whioh can be brought 
together to servo specific purposes In a survey 
of the latter, howevor, it is necessary to distinguish 
between the following latex, rubber solutions, 
soft vulcanised products and hard vulcanised 
products , all these represent different physieo- 
chemical forms of rubber 

Latex is comparatively new in industrial appli¬ 
cations, and one of the most important discovories 




418 


NATURE March 16, 1935 


in connexion with it is that the rubber can be 
vuloamsod in ita natural ‘aqueous’ form It is 
rapidly replacing solutions of raw rubber in coal- 
tar naphthas, in the treatment of tyre fabnos, 
in spread- and dipped-goods It is of special value 
in the manufacture of sponge rubbers and oleo- 
tncally deposited rubbers, and—looking to the 
future—its use as a binder, either as a main or 
auxibary material, bids fair to penetrate far and 
wide in industry. 

The common solvent for raw rubber is coal-tar 
naphtha Solu bibty is mcroased by previous mastic¬ 
ation oi the rubber, though this treatment decreases 
subsequent adhesive properties Uses here lie 
chiefly in the field of adhesives and fabno proofing 

If the process of vulcanisation is oamed out in 
the presence of excess sulphur, vulcanite or 
ebonite (hard vulcanised rubber) is produced The 
two mam fields of application are electrical insula¬ 
tion and corrosive resistant goods, such as linings 
for conveyors, storage tanks and pipes 

There remain the soft-vulcanised products, and 
it is in this category that rubber displays its 
amazing versatility. Its applications are literally 
too numerous to mention 

A rough indox of proportionate industrial 
absorption of rubber based on American data is 
approximately automobile industry 80 per cent, 
footwear industry 9 per cent, electrical industry 
1 per cent, fabrics 1 per cent, surgical goods 0 6 
per cent and the balance in toys and novelties, 
floorings, etc 

Of the fundamental problems concerned with 
the constitution of the rubber hydrocarbon mole¬ 
cule, the process of vulcanisation, now almost a 
century old, the action of accelerators anil the 
colloidal system presented by rubber-latex, re¬ 
latively little is known, and it is surprising that 
the technologist has been able to advanoo so far 
without more aid from fundamental research. 
That his advance has been substantial is a matter 
of universal experience, but he who would make 
his experience more intimate and widen his know¬ 
ledge of a young industry with great potentialities, 
will find profit in a visit to the Rubber Exhibition 
at the Science Museum, South Kensington 

This exhibition is a very comprehensive one, 
and its sponsors have met with a full measure of 
success in their efforts to make it educative. A 
wide field is covered from the planting of the 
Bevea seed The exploitation of the bark, the 
processing of latex to produce plantation grades of 
raw rubber, the milling and compounding of the 
latter to produoo artioles of everyday use, are 
shown It is not possible to deal more than briefly 
with the general sections of the exhibits 

The plantation seotion shows the lay-out of an 
estate and the work involved in good husbandry, 


tho prevention of soil erosion, measures of pro¬ 
phylaxis against disease, the eoonomio tapping 
systems and the operations involved in re-stocking, 
by the propagation of pedigree buddings An 
exhibit of particular interest to the layman is the 
display of latex, since, while it was recorded as 
long ago as 1781 that this material could be pre¬ 
served by the addition of certain alkalis, it was 
not until 1920, when bulk shipments were sent in 
the ballast tanks of steamers from Sumatra to 
America, that it became important industrially. 
How important it is now will be evident when the 
visitor sees rubber-thread, sponge rubbor and 
dipped goods made from it 

The manufacturing seotion, besidos showing the 
latex applications, shows the machinery for milling, 
compounding and vulcanising in actual operation. 

The scientific section is of special merit in demon¬ 
strating the varied contributions of science to the 
development of the industry Demonstrations are 
staged showing the Brownian motion of the latex 
globule and its movements in an electrical field, 
the tochmque involved m dissecting the rubber 
globule, operations of creaming, oontnfuging, 
homogenising and coagulating The student 
technologist can revel in plastometers, viscometers, 
duromoters, eto Ho will be attracted by an 
ingenious device demonstrating the relative activity 
of various accelerators Ho will bo able to inspect 
a Wiegand’s pendulum and demonstrate to himself 
tho Joule effect He should take thia urnquo 
opportunity to inspect a well-arranged, though con¬ 
gested, sot of valuable instruments and apparatus. 

The seotion deabng with appboations ranges 
from tho service of the produot in the automobile 
industry to almost the complete fitments of a 
surgical theatre 

The historical section contains the original 
plaster study of the bust of Sir Henry Wickham, 
seeds of the original collection made by him m the 
Amazon basin, and such interesting exhibits as 
Hancock’s experimental machinery. 

There is one moonspicuous exhibit of special 
interest to the research worker This oontains 
expanded ohlormated rubbers, oxidation products 
of rubber, and a variety of new produots which 
touch the fringe of what must be a field of groat 
possibility, namely, tbe use of rubber as a raw 
commodity for the manufacture of other sub- 
stanoes. In this connexion, we have recently 
learned that rubber is amenable to hydrogenation. 

Exhibitions of this nature are very difficult to 
organise, and the best-organised of them can bo 
prodigal of a visitor’s time. To minimise this, the 
sponsors have made available a carefully indexed 
guide. This reaches a high standard and the 
visitor will find it very informative and almost 
indispensable 
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International Union of Pure and Applied Physics 
Report of the Commission of Symbols, Units and Nomenclature 


N 1931, the International Union of Pure and 
Applied Physios appointed a commission con¬ 
sisting of Profs Kcesom, Kennelly and Fabry 
under the chairmanship of Sir Richard Glazobrook, 
with Dr Ezor Griffiths as secretary, to deal with 
the general questions of symbols, units and 
nomenclature. This Commission submitted its 
report to the General Assembly of the Union at 
its meeting in London on Oetobor 5 last, and the 
following resolutions were authorised for pub¬ 
lication. 

The Standard Thermal Unit 

(1) The unit of heat when measured in units 
of energy shall be the Joule, defined as equivalent 
to 10' ergs 

(2) The gram-calorie is the amount of heat 
required to raise the temperature of one gram of 
water from 14 5° to 15 5° of the International 
Scale of Temperature under normal atmosphcno 
pressure 

As a note on recommendation (2), it is stated 
that according to existing measurements, tho 
gram-calone is equivalent to 4 18, Joules, and 
that pending a decision by tho International 
Convention of Weights and Measures as to the 
relation between tho International and the o a.s. 
electrical units, the value of the International 
Watt Second may be taken as 1 0003 Joules. 

Electrical and Magnetic Units 

The accompanying table was accepted as defining 
the units in terms of which the electromagnetic 
quantities required for practical purposes are 
measured. 


In tho report mention is made of tho decisions 
of the International Electrotechnical Commission 
at its meeting in Pans in 1933, ono of which was 
tho statement that the formula B^n„U represents 
tho modem concepts of the physical relations for 
magnetic conditions %n vacuo, it being understood 
that m this expression p,, the permeability of free 
space, possesses physical dimensions 

In the ease of magnetic substances, tho above 
formula becomes B = (x,//, m which n, has the same 
dimensions as [i„. It follows that the specific or 
relative permeability of a magnotio substance is a 
number equal to (x,/|x 0 

As a consequence of this, the International 
Eleotnoal Commission recommended that the 
symbol fx, should be introduced into certain 
formula employing magnetio units 
The report also includes a number of appendixes 
dealing with the basic definitions of the system of 
eleotneal units , alternative methods of definition ; 
the resolutions adopted by the International 
Electrical Commission at Oslo in 1930, and the 
Giorgi system, in which the metro and the 
kilogram replace tho centimetre and the gram 
in tho system of fundamental units, whilst the 
ohm is taken as the fourth There is also a 
supplement by Prof Abraham entitled “Note 
sur ce quo pourraient etre les definitions des 
grandeurs magii6tiques’’, which has been pre¬ 
pared by lnm in response to a request made at 
a meeting m Paris in July 1932. 

Thermodynamic Symbols 
The Commission in its report pomts out the 
diversity of praotico as 
regards thermodyna¬ 
mic symbols, and is of 
the opmion that it is 
desirable to make an 
effort to remedy the 
existing confusion 
The following resolu¬ 
tions were accepted by 
the General Assembly. 

(1) That Table II 
be put forward for the 
National Committees 
as a satisfactory senes 
of symbols and nomen¬ 
clature for the thermo¬ 
dynamic quantities 
referred to, and 

(2) That E, <f and 1 
lie accepted as altema- 


EnEOTRoiuaNiTio Units 


Quantity 

designated 

COB units 

Practical unit* In terms of 

Symbol 

Defining 

Name 

O.. „» | "*3S” 

Flux 

<D 

dO> j, 

dt 

Maxwell 

10* Maxwells 

Volt second 

Magnetic Induction or 
Flux Density 

* 

/BdS-<X> 

Gauss 

10* Gauss 

\ olt second per em 1 

Magnetomotive Force 
round a circuit 

F 

F - 47uNJ 

Gilbert - 
Oersted cm 

10- 1 Gilbert 

1/47C ampere turn 

Intensity of Magnetis¬ 
ing Field 

H 

'tea. 

Oersted 

10- 1 Oersted 

1/47C ampere turn per 
cm of path or H 

Permeablllt} j 



Permeability* j 

|3 

&|6 

Volt second per cm * 
1/47T ampere-turn per 
cm length of path or H 


•JThe unit of ‘permeability' oi 

the permeability of fH_ 
is to the dellnitloni of B tt 


id H has not yet been reached For Uie definition of B 
Ml “T,-.—“■ ~ -»*» .-dialna somewhat UDoerUIn If In the future, definition! 

should be adopted which would Imply that B and B are quantities of the huh kind, Table 1 would ttlll bold 
It would then be understood that the names Gauss and Oersted were two different namea given to the earne 
quantity determined by experiment In tbeee circumstances either one or the other of the two synonymous 
vorda might be employed aa found more convenient. 
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tive symbols for Internal Energy, Entropy and 
Heat Content respectively. 

(3) That thermodynamio quantities should 
always be expressed m the Centigrade scale of 
temperature. 


Future Work of the Commission 
Consideration was given to the policy which 
should govern the futuro activities of the Com¬ 
mission and its relationship to those other inter¬ 
national bodies which doal, among other matters, 
with the definitions and nomenclature of their 
subjects 
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The International Union of Pure and Applied 
Physics decided that the SUN Commission might 
usefully oontinue to work • 

(1) By co-operating with existing international 
bodies in the preparation of glossaries or lists of 
definitions with tho view of making 
them more usoful to physicists in 
general 

(2) By proparing, for general adop¬ 
tion, lists of terms occurring in two or 
more branohes of physios. 

(3) By assisting those who, in any 
country, aro engaged in preparing such 
lists, with the view of bringing workers 
in different countries into contact 

and securing harmony in the results of their 
work 

Copies of the complete report of the Commission 
will bo obtainable from the Physical Society 
(I Lowther Gardens, London, S W.7) at a pnee of 
2s 9 d in paper covers and 5s bound in cloth 
E G 
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Tabus II Symbols yob Therkodynamio Quantities 


Thermal Poton- Heat Con- 
ttal or Gibbs’ tuit or 
Function Entlialpy 


U - TS t/ - TS + PV\ U + TV 


The Eider Duck (Somateria mollissima molhssima) 

By Seton Gordon 


T HE eider duck, because of the handsome and 
striking plumage of the drake, is a familiar 
object off the coasts of Britain It is more 
numerous in Scottish than in English waters, but 
is plentiful throughout the year off tho coast of 
Northumbria, where the cider is known as St. 
Cuthbert’s duck, because of tho tradition in tho 
district that St Cuthbert, who had his cell 
on one of tho Fame Islands, tamed the eiders 
of old 

In Scotland the eider duck is found both east 
and west, and is particularly numerous during the 
winter months on the sheltered sea lochs on the 
east side of tho Isle of Skye On the open waters 
of the Minch it is not really plentiful, nor is it 
often seen in winter on tho open Atlantic west of 
the Hebrides When tho eider is seen at close 
quarters the striking beauty of both drake and 
duck is apparent The drake with,his blaok head, 
pale sea-green cheeks, and white breast with its 
faint rosy flush, is a striking object as he oourts 
his more sober-coloured mate, but she, too, is 
beautiful, for a warm rosy flush is upon the rich 
brown feathers of her breast and back, and to 
relieve the monotony of her colouring there are 
two white bars on her wings. 

The late Viscount Grey of Fallodon had an 
eider drake in his bird sanctuary at Fallodon for 
twenty-one years, and up to the last the old eider, 
although he was bhnd m one eye, delighted in 
courting the mallard ducks on the pond, and their 


rightful mates, aware that tho old fellow’s in¬ 
tentions wore harmless, watched him with amused 
tolerance 

In very early spring, sometimes even m winter, 
the eider drake can be seen courting the duck that 
has attracted his fancy Swimming round her, he 
raises himself on the water and utters soft cooing 
notes It is indeed possible that the eider remains 
paired throughout the year, and the late Viscount 
Grey told me that on seeing a large flock of eiders 
off the coast of Northumberland one winter day 
he carefully counted the sexes in the flock, and 
found that ducks and drakes were present in 
exactly equal numbers 

It is a characteristic of drakes which have an 
‘eclipse’ plumage that they take no part m the 
rearing of the brood, and the British eider drake 
is never seen near the nest In this characteristic 
he is different from the cider of Spitsbergen, which 
nests m colonies I visited some of these Spits¬ 
bergen colonies in the summer of 1921, and found 
the drakes on the island with tho ducks, and in 
some instances standing guard whde the ducks 
brooded their eggs. The drakes may have kept 
off the Arctic skuas which were present at most 
of these colonies of eiders, ready to swoop down 
and suck the eggs of any unprotected nest Some¬ 
times when an eider duck left hor nest, after having 
covered it carefully with the down which lined it, 
she apparently thought that her eggs would be 
safe from the. marauding skua gulls, but the skua 
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on flying up, with a few swift and deft movements 
of the bill, exposed the eggs and made a rapid 
meal of them 

Sealing sloops make the journey each summer 
from northern Norway to Spitsbergen to gather 
eggs and down of the eider duck The down is 
used for quilts, and the eggs are sold in the 
northern towns and villages of Norway, where the 
domestic hen (perhapB because of the difficulty of 
feeding it through the long Arctic winter) is rarely 
seen 

The eider duck is an assiduous diver, and most 
of its food is taken from the floor of the ocean 
It is particularly fond of mussels, and the fisher¬ 
men of the north-east coast have tamed eider ducks 
in a remarkable manner by feeding them on the 
mussel bait that is wasted when a sudden change of 
weather with rough soas, occurring after the mussels 
have been shelled, prevents the lines being baited 
with them The eider duck feeds also upon limpets, 
periwinkles and ra7or-shells, and has been known 
to swallow razor-shells up to ten inches long Small 
crabs, sea-urchins and star-fish arc also eaten 
Eider ducks are expert divers, but they do not 
like a rough sea, and are not happy in turbulent 
breaking waves whore scoter and scaup are olten 
seen swimming and diving Eiders, both ducks 
and drakes, often land on some low skerry on a 
falling tide, and stand contentedly, dozing or 
preening their feathers, but the eider duck very 
rarely ventures above high tide-mark except 
during the nesting season 

I do not remember having seen an eider drake 
at any distance from the tide except on one 


occasion This was early on a May morning, in 
the Isle of Skye. I was motoring along the main 
road between Portree and Kyleakin, and where 
the road skirts Loch Amort and winds along the 
hill-face at a height of perhaps one hundred feet 
above the sea, I saw on the road what at a distance 
I thought was a seagull Hut as I approached I 
saw that this was no gull, but an eider drake, 
and as the car neared him he flew out over the 
heather-covered hillside and then out over tho sea 
He may have been accompanying his duck in a 
search for a suitable nesting place, but if the duck 
was m the neighbourhood she did not appear, nor 
did she fly away with the drake 

The eider lays four to six large unspotted eggs 
of a greenish colour, and when she is suddenly 
disturbed from them she fouls her nest as she flies 
off, presumably to render the eggs less attractive 
for an animal which might otherwise make a meal 
off them The ducklings take to the sea on the 
day they are hatched, and are able to swim and 
dive actively They are excellent divers even from 
their earliest youth, and are able to survive and 
even to enjoy breaking waves, diving through them 
and keeping pace with the mother without diffi¬ 
culty But a prolongixl period of rough and cold 
weather soon after they are hatched is fatal to 
the weaker members of the broods, and a mother 
eider duck may often be seen with only a single 
duckling following her The young dueklmgs have 
many enemies, and perhaps the most ferocious is 
the greater black-backed gull, which pounces 
down upon an unattended duckling and swallows it 
whole. 


Obi 

Prof. Christian HOlskn 
E regret to record the death of Prof Christian 
Hulsen, the archaeologist, which took placo at 
Florence on January 19 at tho age of seventy-six 
years 

Christian Hulsen was born at Oharlottenburg and 
was educated at the University of Berlin, whore he 
came under the influence of Theodor Mommsen, tho 
Roman historian From 1882 until 1885 ho studied 
in Italy as a travelling scholar of the Archaeological 
Institute He returned to Berlm as a schoolmaster, 
but in 1887 he became a secretary of the Oennan 
Arohaeological Institute in Romo, where he remained 
until his retirement in 1909 Ho then took up his 
reeidenoe in Florenoe and devoted the remainder of 
his life to writing and research 
Htllsen’s main life-work as an archaeologist lay in 
the two departments of epigraphy and topography 
As an authority on the Rome of the classical, medieval 
and Renaissance periods he was without a rival, with 
the exoeption of the late Prof. Laneiam. His book 
on the Forum and its excavation by the Com Bom 


t u a ry 

achieved a wide popularity, while for more serious 
students his account of the oxcavations on that site 
and on the Palatine, published in 1928, is a standard 
of toferonce Of an even more authoritative character 
is Ins “b'ormai Urbis Romas antiquae", which is es¬ 
pecially of value to the student for its plans of the 
ancient city, and its index and bibliography of the 
monuments. In the study of medieval and Renais¬ 
sance Rome, his outstanding contributions were the 
publication of the Barberim codex of Uiuliano do 
Sangallo and of the Berlm drawings of Marten van 
Heemskerch, the latter in collaboration with Hermann 
Figger His “Tho Churches of Rome in the Middle 
Ages’’ is a mine of valuable detailed information. 

In epigraphy Hulsen’s immense fund of knowledge 
of Roman topography serv ed him well m compiling 
the inscriptions of the oity of Rome for the “Corpus 
Inscnptionum Latinarum” In addition to his other 
work which appeared in book form, he was the 
author of a largo number of contributions to archaeo¬ 
logical periodical publications in both Italian and 
Gorman 
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Hulsen was an honorary D Litt of the University 
of Oxford und of Columbia University, New York, 
where he hod delivered a course of lectures In 1917 
he was appointed honorary professor in the University 
of Heidelberg, and shortly before his death he was 
informed of his election to be one of the nine honorary 
members of the Pontifical Academy of Arts and 
Archeology, Koine 

Mu John Kba sr.it 

John Fraser was born on January 31, 1854, at 
Newdeen, Fraserburgh, Abercleensliiie, and died m 
Charing Cross Hospital on January 24, 1935. from 
pneumonia following in Junes received m a road 
accident 

Mr Fraser was well known both as a horticulturist 
of high ip] into and as a critic al student of the Untish 
ftora In horticulture he ret lived training at the old 
Chiswick gardens of the ltojal Horticultural Society 
and at Kew In May 1885 he comment etl work in 
the Jodrell Laboratory, Kcw, lor Sir John Lubbock, 
afterwards Lord Avebury. and the connexion thus 
established lasted foi many years Fraser was 
responsible for much of the detailed work underlying 
Lord Avebury’s elussiral reseaiches on seedlings, 
pollen, buds, stipules and othei botanical subjects 
Ho also edited or contributed to many well-known 
horticultural publications 

As a held collector anel observer and a herbarium 
investigator, Fraser was held in high esteem by a 
wide circle of botanical friends In his later years lie 
specialised on the taxemomienlly difficult genera 


Mentha and Salve, and bis published accounts of 
those genera give evidence of a clear logical mind 
and considerable ability in concise description His 
fine herbarium collections of about nine thousand 
sheets, together with his manuscript notebooks, have 
heen presented, at his written desire, to the Royal 
Botanic Hardens, Kow, by members ot his family 
There are many valuable Scottish gatherings among 
his Hpeeimens, and the flora of Surrey is particularly 
well represented His collection of seedlings of 
British plants, numbering several bundled sheets, 
must be unique, and will be of great value m future 
investigations of life-histories 

Fraser was ele< tod a fellow of the Linnean Society 
in 1889, and the Council of the Royal Horticultural 
Society conferred on him the Victoria Medal of 
Horhcultuie in 1022 ami the Veit eh Memorial Medal 
m 1929 W « Titrriil 

Wk regret to announce the following deaths 
Mr Knc II S Bruee, editor of the Aeronautical 
Journal in 1899 1908, well known foi his work in 
aviation, esfss inlly on balloons, kites and airships, 
on February 28, agisl eighty years 

Prof William Guano, professor of biophysics in 
Harvard University since 1917, an authority on radio¬ 
activity anil X-rays and their application to the 
treatment of disease, aged sixty-three years 

Mr W J A Grant, a member of several Arctic 
expeditions, after whom (’ape Grant in Alexandra 
Land was named, on March 10, aged eighty-three 


News and Views 


A British Magnetic Survey Vessel 

The explanatory statement by the First Lord of 
the Admiralty, which was presented with the Navy 
Estimates for 1935 to the House of Commons on 
March 0, contained tho interesting information that 
it has been docided to construct a magnetic survey 
vessel A first instalment of £10,023 towards the 
construction of this vessel has been meluded in this 
year’s estimates Tho unfortunate destruction by 
explosion and fire of the Carnegie on November 29, 
1929, while in harbour at Apia, Western Samoa, 
brought the valuable work which had been carried 
on by this vessel to a sudden conclusion Constructed 
for, and raamtamod by, tho Carnegie Institution of 
Washington, she had in six cruises between 1909 and 
1921 traversed 252,702 nautical miles m 3,207 days 
actually at sea Of tho seventh cruise of 119,000 
nautical miles, nearly one half had been completed 
upon the arrival of the Carnegie at Apia , this cruise 
was planned particularly with the view of determining 
magnetio secular variation 

The magnetic charts published by the British and 
other Governments for uso at sea have boon based in 
reqpnt years to an increasingly large extent upon the 
data provided by the Carnegie There are some 
serious gaps in the presont (lata, which would have 


been filled if tho Carnegie had completed her last 
cruise Due partly to those gaps and to a recent 
rapid change in the secular variation in the Indian 
Ocean, tho extrapolated values of the magnetic 
elements m the southern Indian Ocean are now 
unreliable, and the possibility of serious errors m 
this and other areas in future charts lias given rise 
to some concern. The Carnegie Institution, having 
definitely decided not to replaoo the Carnegie, and 
in view of the special interest of Groat Britain, as 
the prmcipal maritime nation, in the accuracy of the 
magnetic charts, tho British Government has assumed 
the responsibility A non-magnetic ship is to be 
constructed, primarily for the purpose of determining 
magnetic data at sea Details of the design havo not 
yet been decidod upon, though it is probable that the 
new vessel will be larger than the Carnegie 

Refugee Scholars 

A pamphlet entitled “A C'riHis in the University 
World" issuod lost wook by the High Commissioner 
for Refugees from Germany (obtainable froe of 
charge from the General Secretary, Academic Assist* 
ance Council, Rooms of the Royal Society, Burlington 
House, W 1) gives an account of tho assistance to 
displaced German scholars and men of science during 
the past two years. Approximately 050 of tho 
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university teachers dismissed have left Germany. Of 
these, 248 have been permanently re-established, 131 
in Europe and 117 outside Europe , 386 others havo 
been given temporary assistance which has enabled 
them to continue their studies m universities or othor 
institutions Most of tins work of academio assistance 
has boon carried out by special emergency com¬ 
mittees m Europe and the United States, which have 
succeeded in raising a quarter of a million pounds for 
the purpose of creating special positions in universities 
and research centres for the refugee scholars Nearly 
£69,000 has boon specially raised in Great Britain 
for the assistance of the refugee scholars 40 havo 
boen permanently re-established and 170 havo boon 
given temporary hospitality In addition, the 
Academic Assistance Council has been recognised as 
the international information centre by the High 
Commission for Refugees Tho pamphlet outlines 
the plans of the academic committees for the future , 
it states that a constructive solution of tho problem 
is possible and that tho task undertaken bv tho com¬ 
mittees is manageable, pro\ ided that there is sufficient 
financial support 

Academic Assistance Council 

A ruiair appeal for funds has been made by the 
Academic Assistance Council to enable it to continue 
its work The appeal is signed by Mr Stanley 
Baldwin, Viscount Cecil of Clielwood, Mr Winston 
Churchill, tho Earl of Crawford and Balcarres, tho 
Marquess of Crewe, Viscount Halifax, tho Marquoss 
of Londonderry and Lord Meston, in their private 
capacities as mombors of the university world and 
not officially as chancellors of British universities 
The Council needs funds with which to continue 
emergency grants in aid to approximately sevonty of 
the displaced German scholars for a period of not 
more than two years, and also for the creation of 
twenty special research fellowships of a more per¬ 
manent character It is essential also that the 
Council shall bo enabled to contmue its important 
work as an information centre and its investigations 
throughout the world for new positions m which the 
temporarily assisted scholars inay bo placed on a 
self supporting basis The Academio Assistance 
Councd has, from the start, emphasised the issues of 
principle implicit in its work ; it has not confined 
its activities to the displaced German scholars alone 
The great importance of the research which the 
Council has been able to salvage has been demonstrated 
from time to tune during tho past two years in our 
own columns and in those of othor scientific journals 
As a research subsidising organisation, the Council 
has, indeed, an impressive record and merits con¬ 
tinued support. Donations, subscriptions or bequests 
should be sent to Lord Rutherford, president, 
Acadomio Assistance Council, Rooms of the Royal 
Sooiety, Burlington House, W.l ; cheques should be 
made payable to the Academio Assistance Council. 

Col. Crompton's Ninetieth Birthday 

Thk many friends of Col. R E. B. Crompton, 
F.R.S., are organising a banquet to be given in his 


honour on Ma\ 31, which will bo Ins ninetieth birth¬ 
day At this banquet ho will bo presented with his 
portrait, and ho has signified that his intention is to 
present it to the Institution of Eloctrical Engineers 
Col Crompton has hud a wondorlul lito lie still talks 
about the Groat Exhibition u, Hyde Park in 1H51 
as if it were an affair of yesterday At the ago of 
eleven, he enrolled as a cadot m the Royal Navy, 
and bofore reaching tho age of twelve received the 
Cnmoan War modal and Sebastopol clasp In 1804 
he was ga/.otted into tho Riflo Brigade, and did much 
foi road transport m India by holping to substitute 
road engines for bullock trams He began work as 
an electrical engineer in a small way at Chelmsford 
in 1878, but in 1881 at tho Pans Exhibition ho gained 
tho first gold medal ovor given for electric fighting 
plant In 1886 wo find him, with the warm approval 
of the Emperor Francis Joseph, supplying tho 0[>ora 
House m the Ring Street in Vienna with tho electric 
light; and ho soon found it nocossary to open a 
branch in Vienna Ho took a leading part m the 
South African War, designing traction engines fitted 
with dynamos and portable searchlights Ho also 
saw much a< tivo service During tho War of 1914-18 
he did very valuable work in connexion with ‘tanks’ 
Ho has always had an unflagging interest m motoi 
vehicles and in the adaptation of roods for then 
use Those who use our highways owe lam a doep 
debt of gratitude Ho has boon a member of the 
councils of the Institutions of Civil and Electrical 
Engineers longer than anyone else, 

Prof. Norbert Wiener 

Prof. Norbert Wienfu, professor of mathematics 
at the Massachusetts Institute of Technology, has 
accepted an invitation to join the faculty of the 
National Tsing Hua University in Peiping, China, a# 
research professor of mathematics for the next 
academic year. Prof Wiener expects to sail for China 
next July Dr Wiener’s outstanding contributions 
in the hold of htghoi mathematics liavo brought 
him wide recognition Lost April he was elected 
to membership ot the U S National Academy oi 
Sciences, and m 1933 ho was a joint recipient of the 
Bocher prize given by the Amenoan Mathematical 
Sooiety for notable work m mathematical analysis 
He is a member of tho London Mathematical Society, 
and m 1931-32 served as lecturer at the University 
of Cambridge He has earned on advanced studies 
at Comoll, Columbia, and the Universities of Cam¬ 
bridge, Gottingen and Copenhagen Ho joined the 
staff of the Massachusetts Institute of Technology in 
1919 and in 1932 was appointed to full profossorship 
Tho National Tsing Hua University is maintained by 
indemnity funds following the Boxer rebellion, which 
wore returned to China for oduoational purposes bv 
tho United States. From time to time the Umversitv 
entertains men eminent in various academic fields 
as visiting members of its staff Among them have 
been Prof. Goorge D. Birkhoff of the mathematics 
department at Harvard, the Indian poot and philo 
sopher, Rabindranath Tagore, Bertrand Russell, the 
Fronoh mathematician, Hadamard, and the Frenoh 
physicist, Langevin 
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Max Oertel 

Max Josef Oertel, one of the most eminent and 
versatile German physiuians of the second half of 
the nineteenth century, was bom at Dillmgen m 
Bavaria on March 20, 1836. He first studied under 
Prof von Pettenkofer at Munich, where he made a 
considerable number of analyses of the air m various 
publio institutions and private houses which he 
published in a work entitled “Experiments on the 
Accumulation of Carbonic Aoid in Inhabited 
Localities” Afterwards he devoted himself to the 
study of diseases of the tliroat, including diphtheria, 
on which he published some of the most important 
articles on the causation of the disease prior to the 
discovery of the Klebs-Loeffler bacillus His other 
works on diseases of the throat were concerned with 
tumours of the larynx, instruction m laryngology, 
and treatment of respiratory affections Oertel was 
the first physician m .South Germany to lecture on 
laryngology, and was appointed extraordinary pro¬ 
fessor of laryngology at Munich in 1876, which office 
he held until his death on July 10, 1897. Ho was 
also well known as a general physician and particu¬ 
larly for his treatment of diseases of the hoort, 
in which ho paid special attention to diet and 
exercise. 

Award of the Duddell Medal to Dr. W. E. Williams 

The council of the Physical Society has awarded 
the twelfth Duddell Modal to Dr W Ewart Williams, 
leoturor in physics at King’s College, London, who 
is distinguished for his work in optical design, chiefly 
in the region of interferometry Tho Medal is given 
to “persons who have contributed to the advance¬ 
ment of knowledge by the invention or design of 
scientifio instruments, or by the discovery of materials 
used in their construction”. The principal invention 
of Dr Williams is that of the reflection echelon 
spectroscope. The basio idea of such an instrument 
was described by tho lato Prof Micholson nearly 
forty years ago, but its practical construction seemed 
impossible until the discovery by Williams that two 
optically plane surfaces of quartz or fused silica could 
be placed m permanent optical contact without 
exerting the mechanical force needed with glass 
surfaces He saw that a number of fused silica plates 
of exactly equal thickness could be built up in the 
necessary echelon formation without introducing any 
distortion that would rum the optical performance 
of the instrument The reflection echelon is the only 
form of spectroscope of sufficient resolving power 
which con be used in the ultra-violet part of the 
spectrum, where, in a number of cases, lie the lines 
of greatest interest from the point of view of ‘fine 
structure’, a dotailed study of which gives us infor¬ 
mation about the structure of the nucleus in its 
normal state. 

By adding two small mirrors to the echelon and 
mounting it in an evacuated chamber. Dr. Williams 
has adapted the instrument, originally meant for fine¬ 
st Picture work only, for the accurate measurement 
of the wave-lengths of the lines. In oonsequenoe of 


the far greater resolving power now available, the 
wave-lengths of the fines oan be measured with a 
corresponding greater degree of accuracy, and the 
method of calculation is far simplor and more rapid 
than with the Fabry-Perot interferometer He has 
also devised a method of standardising the metre 
in terms of wave-lengths by means of the reflection 
eoholon Tlus permits the number of wave-lengths 
contained in a gauge of approximately a metre length 
to bo determined in two operations, as distinct from 
the numerous stages involved in the present methods 
The principle of the reflection grating has been also 
applied by him to directional aerial systems for 
short-wave wireless transmitters, which are being 
used in Amonea, and he has improved a number 
of optical instruments, amongst which are the 
Rayleigh rufractometer and (in conjunction with 
Mr. F. Twyman) the Fabry-Perot interferometer. 

National Inland Water Survey 

In' tho discussion which followed the resiling of 
Dr Brysson Cunningham’s Paper on National Inland 
Water Survey, a summary of which appears on p. 443 
of this issue, Vico-Admiral Sir Percy Douglas, the 
chairman of the British Association Research Com¬ 
mittee on the subject, described the work of the 
Committee subsequent to the dato of the reception 
of the deputation by the Minister of Health, and 
expressed the gratification which ho folt at tho 
unanimous agreement of the members of the Com¬ 
mittee on a draft outline of the soope of tho survey 
which had been drawn up and forwarded to tho 
British Association, and which he hoped would be 
recorded m tho Geographical Journal, for which 
purpose he read the several items Dr H K Mill 
spoke of the association of tho Royal Geographical 
Sooiety with water survey, and alluded in particular 
to the observations made on the Exe and the Medway 
with whioh ho had been connected Sir Henry Lyons, 
chairman of the new Survey Committee, welcomed 
the interest taken in tho matter, and said that as his 
Committee had only just met quite recently for the 
first time, it would be premature at present for him 
to express any views on the course of action whioh 
he and his colleagues might decide to take Capt 
W. N McClean described the more important 
features of River Flow Records, and showed how he 
had built up an organisation which he considered 
might be of great assistance in the work of river and 
stream gauging. Mr. G. J. Griffiths, chief engineer of 
the Thames Conservancy Board, emphasised the 
value of nver flow records and the advantage which 
had accrued from having prolonged observations at 
Teddington and elsewhere ; he considers a national 
survey to be long overdue. Dr. Bernard Smith dealt 
with the importance of observations relating to 
underground water and the neoessity of prosecuting 
researches thereon in all practicable directions. 

Preservation of Sites of Scientific Interest 
The British Association has reoently been receiving 
from the Ministry of Health information of all schemes 
in progress under the Town and Country Planning 
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Aot, in order that if any of these should disoloae any 
risk of the destruction of sites or objects of scientific 
interest, representations may be made on behalf of 
the Association to the planning authorities and to 
the Ministry. In addition to natural features, or 
possibly buildings, wluoh may be worthy of preserva¬ 
tion on scientific grounds alone, it is dear that there 
must bo many areas worthy of protection on grounds 
of amenity, and at the same tune of sufficient 
scientific interest, whether geologioal, botanical or 
otherwise, to justify adducing arguments from the 
side of science m their favour. The first step taken by 
the Council of the Association was to communicate 
with all the local societies in correspondence with 
the Association, inviting their attention to the Bubject 
of planning and askmg for information on any 
instances in which the Association might usefully 
take action . only a few have as yet come to hand. 
The whole aubjoct will come under consideration at 
the Norwich meeting of the Association, when it will 
be dealt with by Prof P. G H. Boswell in an address 
as chairman of the Conference of Delegates of 
Corresponding Societies Meanwhile the Council has 
appointed a panel of some sixty prominent mem bore 
representative of geology, geography, botany and 
zoology, any of whom may bo called upon for advieo 
in connexion with proposals for preservation, and all 
of whom have been asked to bring to the notico of 
the officers any oxainplos wluoh may have oomo under 
their personal notice 

Roman Villa near Lydney 

A new Roman villa on tho River Severn near 
Wollaston, between Lydney and Chepstow, of whioh 
the discovery and partial exploration is dosenbed in 
The Txmes of March 8, illustrates tho perennial 
character of the human response to an enduring 
need A fire-platform and lighthouse in alignment 
mark the channel through the Guskar Rooks guarding 
the oreek, on which tho villa is situated, in a manner 
which might stand in a modern sailing direction 
Before the examination of the site the oxistenoo of 
the creek, which had silted up, was indicated only 
by a stream in a depression ; but evidently it must 
have boen, with Lydney harbour, a port of call of 
importance, probably in relation to the iron-workings 
of Arioomum (Weston-under-Penyard) to the north. 
In any event, the villa with its sea-frontage was not 
only the centre of a wide settlement, still unexplored, 
but it is remarkable also for the unusual amount of 
iron it has yielded among its relics The earlier villa, 
upon which a seoond was superimposed, was erected 
about a d. 130 m the reign of Hadrian. It stood 
about 260 yards from the shore. It was of con¬ 
siderable sice and contained nine rooms and a cor¬ 
ridor and had a bath system along the sea front. 
One hundred and seventy years later it was destroyed, 
possibly, it is thought, by an Irish raid. After a lapse 
of twenty yean, the second, a smaller building, was 
erected. It contained only four rooms, but it also had 
a bath system. This villa lasted for about a oentury. 
The details of the buildings and the associated relics 
have provided a number of noteworthy features, and 


the further examination of the site, which depends, 
as usual, upon funds being raised, will undoubtedly 
well repay the expenditure of time and money 

Irish Folk-lore 

The appointment by the Irish Free Stato of a 
Commission on Irish folk-lore is an extension of the 
active interest already shown by tho authorities m 
tho antiquities and history of Ireland that will be 
weloomed by all students of her traditions and 
anoient culture. The Commission is to be compre¬ 
hensive in scope It will arrange for the collection, 
collation and cataloguing of both oral and written 
folk-lore material, and also, if thought desirable, for 
tho publication of such material The sehomo for 
oollootion which has boen drawn up includes pro¬ 
vision for a body of oollactora who will travel through 
the country for the purpose of taking down by 
means of recording machines not only tales and songs, 
but also, among tho older members of tho oonimunity, 
their recolloctions of life in the country-side in their 
yoimg days Subject to the approval of Dad Eireann, 
a sum not exceeding £3,260 a year, for a period of fivo 
years, will be devoted to tho work of the Commission. 
Although Ireland, m comparison with other parts of 
the British Isles, has not been badly servod in tho 
matter of attention from the collector of local lore 
and legends, it has always been known that extensive 
tracts of tradition and custom remained untouched , 
and notwithstanding the sophistication which has 
affected Ireland in common with other countries of 
recent years, tho remoter districts still retain much 
of their primitive character and tradition In addition 
to its work of collection, the Commission’s activities 
will afford an opportunity for that systematic treat¬ 
ment of the material for winch adequate opportunity 
has not hitherto been available, but which in dealing 
with conditions in Ireland is highly desirable 

British Museum Acquisitions 

Among tho notes on recent acquisitions by the 
British Musoum in the British Museum Quarterly, 9, 
No. 3, particulars are given of sources from which 
oamo part of the sum required to make up tho mitial 
payment for tho Eumorfopoulos oolleotion of Chuieso 
and Ear Eastern art, and progress is reported in the 
allocation of tho collection to Bloomsbury and Soutli 
Konsington. A contribution of £6,000 was received 
from the National Art Collections Fund, £6,000 from 
Sir Percival David and £1,000 from the Universities’ 
China Committee in London. The bequest to the 
British Museum and the Victoria and Albert Museum 
of three quarters of the residue of the estate of the 
late J R. Vallentm for the purchase of works of art 
for the two museums was also allotted to this use. 
It is stated that the oolleotion is so large that it 
will be possible to plaoe a certain number of pieces 
on loan m some of the leading provincial museums. 
When, however, the scheme for a Museum of Oriental 
Art oomee into being, it is intended to reoall these 
loans, and the whole oolleotion will be brought to¬ 
gether again to form an important part of what, it 
is hoped, will be the finest museum of oriental art 
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in existence Parts of the collection already have 
been, or are m course of being, described, but accounts 
of spocial classes of exhibits are to be preparod and 
published from time to timo Among other notes 
in this issue of an interesting publication which is 
not so widely known as it deserves, is an account of 
the fragments of the unknown gospel acquired last 
summer, to which Mr H L Hell has reoently directed 
attention in 27*e Tunes, and descriptions with 
illustrations of an Egyptian wax figure which, if it be, 
as is thought, a model for making moulds for casting 
bronze figures, ih indeed rare, and somo unique 
objeots of a varied nature from Roman London 

Empire Cotton Growing Corporation 

At a mootmg of the Administrative Council of the 
Empire Cotton Crowing Corporation held in Man 
Chester on February 7, the resignation was received 
of Mr Milligan, who has been tho Corporation’s 
senior representative in Africa since 1924 During 
this time bo has travelled constantly about South 
Africa and visited in addition the Corporation’s staff 
in Swaziland and Rhodosia He has boon succeeded 
by Mr Parnell, who lias long boon associated with 
the Coiqioration’s work in South Africa The Council 
received the report of Mr May, assistant secretary 
of tho Corporation, upon a tour he had recently mode 
in East and South Africa, particulai ly with reference 
to developments in Tanganyika Territory At many 
places in this territory, the Corporation’s assistance 
will be used towards developing an mterestuig scheme, 
evolved by the Agricultural Department, for nativ e 
holdings on which cotton will be grown in a system 
of mixed farming Each family will bo given tho 
freehold of their holding, which will consist of 20 
acres Of these, 10 acres will be reserved for cattlo 
grazing, and tlie remainder for the dwelling site and 
land for the cultivation of cotton and othei crops 
The natives will also bo given instruction in the 
pieparation and use of farmyard manure 

Thk Mwanza area of Lake Province bos hitherto 
produced about half the cotton grown m Tanganyika 
The organisation of its seed supply is therefore a 
matter of importance, and with tho help that is now 
being given by tho Corporation it is hoped to put 
this on a satisfactory basis The selection of the best 
strains will be camod out at the Experiment Station 
at Ukinguru, these will then be multiplied m the 
special area that is being provided for the purpose, 
just across the arm of Lake Victoria known as Smith 
Sound. The seed from this area will be bulked on an 
island m the Lake, which makes an admirable 
isolated area where admixture of the strains can be 
prevented. The bulked seed will then be distributed 
in the following season throughout the Lake Province. 

Forest Research in the Malay States 
Thb annual report of the Forest Research Branch, 
1993, is issued with tlie “Report on Forest Administra¬ 
tion for the year 1933 of the Federated Malay States” 
Supplement of the F.M.S. Government Gazette, 
June 13, 1934. F.M.S. Government Press). Research, 
under which is included education, has made con¬ 


siderable progress m the Forest Department of the 
Federated Malay States A Forest School has been 
started much on the linos of tho Rangers’ School at 
Dehra Dun, India, whioh has nearly half a century 
of good work behind it. The practical courses of the 
Malay School during the year under view included a 
forest reconnaissance in mountainous jungle in the 
State of Perak , it served the excellent purpose, 
among others, of acquainting tho students with com¬ 
mercial tree forms not normally encountered in the 
lowland forests An area of 2,400 acres of this hill 
forest in the Bubu reserve was explored and tho 
enumeration work was conducted on more intensive 
lines than hitherto, both as regards composition of 
the crop and the possibility of commercial exploita¬ 
tion This appears an oxcellent departure and the 
experience thus gained should bo invaluable to all, 
whilst the work achievod will be of practical value 
Research work is being carried on m sylviculture, 
where some interesting research work is liemg 
achieved, botanical, wood technology, timber testing, 
wood preservation and forest economy generally , 
while zoological, chemical and meteorological pro¬ 
blems are being studied 

The National Herbarium at Melbourne 

Thanks to the generosity of Sir MacPhorson 
Robertson, a now building has just licon completed 
in Melbourne for tho housing of the National Herb¬ 
arium collections, and the transfer of material is in 
progress The builduig is a block, approximately 
100 ft by 80 ft, containing two floors On the upper 
floor provision is made for the collections (numbering 
somo 1,500,000 shoets) and for a library of more than 
10,000 volumes On the lower floor arc a museum of 
economic botany, a laboratory, a lecture hall and tho 
administrative offices The construction is fire-proof 
throughout, all cabinets are of steel and the mam 
door is guarded by fare-proof devices operating 
automatically when the temperature reaches a certain 
point The collection was commenced about 1866 by 
the late Boron von Mueller, and it is intended to 
preserve the existmg division into two sections (l) 
Australian and (n) extra Australian The former is 
very complete and contains a number of type speci¬ 
mens The room allotted to it is 60 ft by 35 ft, 
allowing for 30 per cent expansion, or 66 per cent if 
further cabinets be installed Tlie extra-Australian 
section, which is already extensivo and is continually 
growing by exchanges, will be housed m a room 80 ft. 
by 35 ft 

Sounds made by Fishes in the East Indies 

In Natubk of November 17 (p. 769), we quoted an 
interesting account of sounds heard in the East 
Indies by Capt. P Jansen. We have received a 
letter from Dr. J. D. F. Hardenberg, of the Laboratory 
for Investigation of the Sea, Batavia, with reference 
to this note He states that the comparison of these 
noises with the sounds made by foghorns is quite 
correct They remind one also of the sounds made 
by motor traffic on a busy thoroughfare when heard 
at a distanoe of about a hundred yards.' The noises, 
however, do not proceed from the earth, but are 
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made by fishes of the genus Thempon, as described 
by Dr. Hardenberg m a recent paper (Zdol Ant , 108 , 
1934) The other sounds mentioned by C'apt Janson 
have also been hoard by Dr Hardenberg, though 
loss frequently, and onco, when in the Java Sea, he 
heard sounds as if made by silver bells Thoir origin 
is still unknown, but he supposes that they aro also 
made by animals. 

American Society for Testing Materials 

It is a groat help to industry to have standard 
specifications for the materials used in commerce, 
and to havo methods of testing to find out whether 
the materials offered for sale come up to the standard 
or not In Groat Britain the British Standards 
Institution (B S 1 ) of 28 Victoria Stroet, S W 1, 
publishes standard specifications and gives also the 
methods of testing These have been passed by 
committees consisting of ongmoers, manufacturers, 
Government officials and all interested m securing 
raw materials or finished products of the best quality 
If exponenco shows that the methods used are 
ineffective, then the old committoo meets agam or 
another committee is formed and it brings out a 
revised specification In the United States, the 
American Society for Testing Materials (A S T M ) 
performs similar functions The Proceedings of this 
Society aro issued annually, and give reports by 
committees and the ‘tentative* standards adopted 
Bach of the annual volumes contains about 2,000 
pages. In the 1934 volume such subjects as vapour 
look of petrol, creep tests and data, soil testing 
methods, rubber raw materials, etc , are discussed 
Twonty-ono of the standards appoanng in tho 1933 
“Book of Standards’’ havo been revised or discon¬ 
tinued. Fourteen of them have been revised, five of 
them have been replaced by new tentative standards 
and two have been completely withdrawn The new 
problems disoussed will bo found of mterest by 
physioists, and open up new fields of research 

Society of Public Analysts 

At tho annual general meeting of the Society of 
Publio Analysts held on March 6, Dr Bernard Dyer 
gave an address embodying his remmiscencos of the 
Society, from its inception to the present day. At 
the outset of Ins address, Dr. Dyer pointed out that 
the occasion was particularly appropriate, suice it 
was the diamond jubilee of the Society, which held 
its first meeting in Fobruary, 1875, whon Dr Rod- 
wood was elected president Much of tho early work 
of the Society was concerned with food adulteration, 
which at that tune was gross and widespread, 
although gradually analytical ohemistry in general 
was brought within the scope, and in 1906 this was 
recognised when the title of the Society was enlarged 
to include analytical chemists other than pubho 
analysts. Several of the oarlier presidents were well 
known as medical officers of health, who hail also 
been appointed public analysts. Dr. Dyer ateo 
touohed on the history of the Society in connexion 
with the Institute of Chemistry and the Government 
Laboratory, and laid stress upon the fact, that in 
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spite of certain coolness and misunderstandings in 
earlier days, the most aordial relations have for many 
years existed betwoen tho Society and theso bodies 
The following officers were electod for 1935 Presi¬ 
dent, Hr John Evans, Vice-Presidents, Messrs L II 
Lampitt, S E Melling, A More, W H Roborts , 
Honorary Treasurer, Mr. E B Hughos, Honorary 
Secretary, Mr. G Roche Lynch 

Hydrogen Cooling 

The losses due to air friction when maehmos aro 
rotating is often an appreciable fraction of tho total 
working losses The losses can bo considerably 
reduced by running tho machines m hydrogen As 
the thermal conductivity of hydrogen m much 
greater than that of air, tho temperaturo rise of the 
machine is further reduced and so it can bo run at 
a hoavicr load and can therefore be rated as a more 
powerful machine In the Electrician of March 1, 
there w a description of a 30,000 kilovolt ampere 
synchronous condonser which has been built for the 
French Midi Radway Tho outer casing is budt up 
of steel [dates bolted together and designed to with¬ 
stand the force of any mtemal explosion which might 
occur owing to a mixture of hydrogen and air Tho 
machine is started by a special typo of transformer 
which only takes a quarter of fidl load current 
Tests carried out on the machine with hydrogon and 
air as cooling media show that the heating of the 
machine with hydrogen cooling was thirty per cent 
less than when it was run m air 

The Murdoch Trust 

There has been in existence for a number of yoars 
a most admirablo trust, known as tho Murdoch 
Trust, for tho benefit of indigont bachelors and 
widowers who have done good work for soionce and 
have fallen on less prosperous dajs Few jieoplo 
seem to be aware of tho existence of this Trust or 
of its beneficent purpose, though a modest advertise¬ 
ment occasionally appears, as, for example, in 
Nature of March 2, p Ixvi, inviting applications 
for donations or pensions from it We gladly direct 
attention to the aid thus available to persons who 
have promoted or helped the advancement of any 
branch of science and aro m need. The Trustees 
welcome applications from si lentific workers eligible 
for assistance from tho funds they have available 
Particulars can be obtained from Messrs Shepherd 
and Weddorburn, 16 Charlotte Stroet, Edinburgh 

I be ro-Americana Oceanographical Conference 

The Ibero-Americana Oceanographical Conference 
was to havo met at Madrid m October last, but it 
was found necessary to alter the date, and the 
assembly of the delegates was postponed until tho 
latter part of April 1935 As at present arrangod, 
the Conference will hold its meetings partly in 
Madrid and partly ui Malaga Invitations to attend 
were sent to the Governments of the various North 
and South American States and to tho Governments 
of those countries having territories m Amenoa. It 
is understood that the Conference will discuss 
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measures for obtaining oceanographical data of all 
descriptions in the oceans and waters adjoining their 
coasts, including tho study of ocean currents, marine 
meteorology and fisheries. Having regard to tho 
existence of the International Association of Physical 
Oceanography of the Sub-Committee for Oceano¬ 
graphy of the Pacific Science Congress, however, and 
of various bodies doaling with marine biology and 
fisheries, it is doubtful whether tho creation of yet 
another is dosiralile or can serve a usoful purpose 
Tho Oenoral Secretary' is Sefior Rafael do Huen, 
AlcalA, 31, Madrid 

New Land Speed Record 

Sib. Malcolm Campbell sot up a new motor speed 
record on Daytona Beach on March 7, by obtaining 
a speed of 278 816 miles an hour. The previous 
record, also set up by Sir Malcolm, on February 22, 
1933, was 272 108 miles an hour The figures for 
tho tune to cover the measured milo work out as 
follows first run, 272 727 miles an hour (13 20 
seconds), second run, 281 030 miles an hour (12 a 81 
seconds), average speed, 276 816 milos an hour. 
Sir Maloolm’a car, Bluebird, was designed by Mr R 
Railton, and contains a 2,500 horse jHlwcr Rolls 
Royce Schneider Trophy engino. 

Announcement* 

Pbof. W. N. Haworth, director of tho Depart¬ 
ment of Chemistry, University of Birmingham, was 
elected a corresponding member of the Bavarian 
Academy of Sciences on February 16 

The Bessemer Gold Medal for 1935 of the Iron 
and Stool Institute has been awarded to Prof. A M 
Portevin, director of the Institut de Soudure Auto- 
gdno, professor at the Kcole SupArioure de Fondarie, 
and at the Kcole Centrale dee Arts et Manufactures, 
Paris 

The D’Arsonval prize has been awarded by tho 
Sooidtd franyaiso d’Aloctrothdrapie et de radiologie to 
the Belgian physician Dr Etienne Hubert Honrard, 
for a thesis on “Short Hertzian Waves and their 
Medical Applications”. 

Prof II Levi will deliver a lecture on “Science 
and Social Responsibility” before tho Institution of 
Professional Civil Servants on March 22 in the 
lecture hall. Royal Society of Arts, John Street, 
Adelphi, W C 2 The chair will be takeu by Mr 
H T Tizard. Tea will be sorved at 5 p m and the 
chair will he taken at 5 30 p m Admission is free and 
tickets of admission are not required. 

The Royal Society of Arts has recently announced 
the subjects for the Thomas Gray prizes to be offered 
in 1935. One prize of £100 will be awarded for an 
"invention, publication, diagram, etc , which is 
considered to be on advancement in the Science or 
Practice of Navigation". The other prize will bo 
awarded for tho best essay on “Modem Navigational 
Appliance*.” Further information can be obtained 
from the Secretary, Royal Society of Arts, Jotui 
Street, Adelplu, London, W C 2 


The following appointments have recently been 
made by the Secretary of State for the Colonies . 
Mr H. Atkinson, to be doputy Government analyst, 
Ceylon, Mr. J R. E Hindson, inspector of plants 
and produce, to be assistant superintendent of agri¬ 
culture, Gold Coast; Mr A H Malpas, assistant 
marine biologist, to be director, Colombo Museum, 
and marine biologist, Ceylon ; Mr D B SabiBton, 
deputy sujienntonding jiroduce msjiector, to bo 
superintendent of agriculture, Nigeria 

At the annual goneral mooting of tho Institute of 
Metals, hold on March 7-8, the following officers were 
elected for 1935. President, Dr H Moore ; Vice- 
Presidents, Mr. W R Barclay, Dr C H Desoh, 
Dr A. G C Owyor, Prof D Hanson, Mr H C 
Lancaster, Mr E L Morcom , Honorary Treasurer, 
Mr John Fry 

The Royal Astronomical Society is prepared to 
issue (provided sufficient support is forthcoming) a 
third edition of the Franklin-Adams Chart of tho 
Sky, in 206 sheets, each covering an area 15° x 15° 
The Chart is m tliroo sections (1) North Pole to 
Dec + 22°, (2) Dec (- 22° to - 22 8 , (3) Dec - 22° 
to South Pole Tho price of the complete set, in 
throe cases, has been fixed at £27, including carnage. 
Should any desire one or two of the sections only, 
subscriptions will be received for the part required 
at a corresponding rate Further particulars, and 
application forms, may be obtauied from the 
Assistant Secretary, Royal Astronomiool Society, 
Burlington House, London, W.l. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned .—A tem¬ 
porary assistant engineer in tho Headquarters Offices 
of the Ministry of Transport —The Establishment 
Offloer, Ministry of Transport, Whitehall Gardens, 
8 W 1 (March 18) A lecturer (woman) in biology and 
nature Btudy m the Saffron Walden Training College, 
Essox—The Principal (March 22). A lecturer in 
physiology, an assistant lecturer in mathematics, and 
on assistant lecturer and demonstrator m houseoraft 
at Brighton Technical College—Tho Secretary, Brigh¬ 
ton Education Committee, 54 Old Sterne, Brighton, 1 
(March 29) A lecturer (woman) in biology and 
natural history in the Diocesan Training College, 
Derby—The Secretary (Aprd 1). A professor of 
physiology in the King Edward VII College of 
Medicine, Suigapore—The Director of Recruitment, 
Colonial Service, 2 Riclimoiul Terraco, Whitehall, 
London, S.W 1 (April 8) Two lecturers in mechanical 
ongmeenng at tho Lester Technical Institute, 
Shanghai—Tho Lester Trust, c/o Messrs. Viney, 
Prioe and Goodyear, Empire House, St. Martin’s-le- 
Grand, E.C 1 (April 8) A chief mining engineer for 
the Northern India Salt Revenue Department—The 
High Commissioner for India, General Department, 
India House, AJdwyoh, W.C 2 (April 10) Assistant 
keepers in zoology, entomology, geology, mineralogy, 
and botany in the British Museum (Natural History), 
London, S W 7—The Secretary (May 31). 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications 
Notes on points in some of this week’s letters appear on p 437. 
Correspondents are invited to attach similar summaries to their communications. 


The Period of Radionitrogen 
In their first communication on induced radio¬ 
activity, Curie and Joliot 1 reported that a radio¬ 
active isotope of nitrogen was forinod from boron 
by bombardmont with a-rays according to the scheme • 

,B 1# + ,Ho 4 - ,N»» + ,n 4 . 


The period was about 14 minutes and they carried 
out chemical tests which helped to identify tho radio¬ 
active body. We* also investigated this reaction and 
found a poriod of about 14 minutes It was shown 
by Cockcroft, Gilbort and Walton* that this isotope 
of nitrogon could be formed from carbon by bom¬ 
bardment with eithor protons or deutons, but that 
the period m this case was about 11 rainutos This 
latter result has boon confirmed by several observers 
If this difference in the periods oould be maintained, 
it would suggest a number of mterestmg possibditiee 
It has, for example, boon used as an argument in 
favour of the existence of the negative proton 
The chief uncertainty in our former experiments 
was that, as the activation was carried out in air, 
wo always obtained in addition radiofluortne formed 
from nitrogen 

,N“ + ,He*-,F*’ + ,n*. 


Radiofluorine has a period of about 1 minute, 
and about half of tho initial activity of the ’boron 
source’ was duo to radiofluoruie It was therefore 
impossible to start measurements on the radio- 
mtrogon untd 6-10 minutes had elapsed, and, as the 
total effect was always small, it was of little use to 
extend the measurements over more than 30 minutes. 

The new experiments have been done under im¬ 
proved conditions, yielding larger counts, and the 
occurrence of radiofluoruie has been almost com¬ 
pletely suppressed by activating m vacuo As a rosult, 
we oould now start counting 2 minutes after the 
removal of the boron from the source of a-rays and 
continue the oounting for more than an hour We 
have oounted 16,600 particles m all in seven such 
experiments and the periods obtained are • 


Number of Perticlee 



The final value for the period obtained by com¬ 
bining all the measurements is 11 >0 minutes, with a 
mean square error of 0-1 minutes. This value is 
the same, within the limits of error, as that obtained 
for the period of ,N*' formed from carbon, namoly, 
11-0 ± 1 minutes, and it seems therefore that the 
bodies are identical. 

While we plotted the decay of the activity m the 
usual way, to verify that it was exponential, the 
above values were obtained by a computation from 
the observed counts in successive intervals of tune 


according to a method developed by Dr l’oiorls 
Tins method is considerably more dependable than 
the ordinary rough graphical one, ainro it takes 
into proper account and uses tho fart that the 
measurements are subject to probability fluctuations 
With the graphical method it is impossible to deter¬ 
mine the probablo error, anil there may be a tendency 
to averago the positive and negative fluctuations 
occurring close to each other in time, instead of 
striking tho proper average over the whole tune of 
measurement. 

We have also carried out a rough analysis of the 
particles, as regards sign of charge, by moans of a 
magnetic field, and have found no evidence of any 
negative emission from activated boron Tho results 
with positive and nogativo magnetic fields wore much 
the same as when using activated aluminium (radio¬ 
phosphorus), or, though in the reverse sense, using 
a very weak souroo of thorium C’ It is at present 
uncertain to what oxtont tho reaction, 

1 ,H‘ 

occurs The above result is compatible either with 
a small yield from this reaction or a small mass 
difference between C u and N 14 

We are very grateful to Dr Peiorls for supplying 
us with full details of his method of i ulculating the 
periods 

C D. Elli8 
W J. Henderson 

Cavendish Laboratory, 

Cambridge 
March 1. 


• Natum, US, 82s; 1084 


Do Whales Descend to Great Depths? 

With reference to tho lettor of Mr R W Gray in 
Nature of January 6, p 34, the depth to which 
whalos may descend when diving has long been the 
subject of speculation 

The theory that whales roach great depths is based 
upon observations mode by whalers and others upon 
the length of harpoon line carried out and its apparent 
behaviour at tho surface It is also based upon the 
duration of the dive, long submergence having been 
frequently taken to imply great depth of doscent 
The discovery of carcasses of whales at great depths 
entangled in submarine cables, and stories of a 
similar nature, have also contributed to this thoory 
These are in no case rehuble as evidence, since there 
is no possible means of knowing how the carcasses 
reached the positions in which they were said to 
have been found 

Apart from the fact that the length of harpoon 
line carried out and the apparent behaviour of the 
line at the surface are somewhat doubtful guides to 
the movements of the whale at the end of it, tho 
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greatest, caution must bo exercised in deducing the 
normal life habits of a whale from its behaviour on 
being struck by a harpoon It is probable that the 
whalo reacts in an abnormal manner to so violent a 
stimulus, making, perhaps, a plunge into depths far 
beyond its safety limit That tins does happen seems 
to be indicated by the fact, mentioned by Mr Gray, 
that whales have boon known to die bonoatli the 
surface after takuig such a plunge and have had to 
be liauled up, occasionally, it is said, with a broken 
jaw bone. 

It is the depth to which a whale may normally 
descend during the ordinary course of its oxistenco 
which is alone of mtoreat in tho presont discussion, 
and it is doubtful whether evidence with regard to 
this will over bo obtainable Those who hold that 
whales do not, in fact, normally descend to very 
groat depths base then opinion on two, possibly 
three, considerations 

(1) It is uncertain what the effect of hydrostatic 
pressuro would ho upon an animal like a whalo div mg 
with its lungs clnsod All tho organs, tho lungs among 
them, will be compressed Some protection may be 
afforded to tho lungs by tho ribs, but it is still not 
far wrong to say that tho lungs will be compressed 
to one half their normal volume at 2 atmos pressure, 
to one third at 3 atmos , absolute pressure, and so 
on Tlius, quoting tho smallest faguros cited by Mr 
Gray, if a whalo which carries out 200 fathoms of 
harpoon line were actually to dive to that depth, its 
lungs would bo compressed to considerably less than 
1/35 of their normal volume (Absolute pressure 
increases by 1 atinos ovory 33 ft of desoent ) It 
seems impossible that the animal could survive any¬ 
thing approaching this compression 

(2) No mechanism has yet been discovered by 
moans of which whales could avoid ‘caisson’ sickness 
on returning swiftly to the surface from great deptlis 
Tho ‘retia mtrabilia' with whioh all Cetacea are pro- 
v ided do not seem to have any connexion with this, 
since they are present in seals and porpoises, which 
inhabit shallow waters, but can remain submerged 
for long periods Their function would seem to bo 
concerned rathor with tho timo of submergenco than 
with its depth 

It is possible that the great whales, owing to the 
high contractility of the alv oolar walls and tho slower 
circulation rate common to all largo animals, arc leas 
suscoptiblo than other mammals to 'oaisson' mcknoss 
The ductus arteriosus also remains open throughout 
life and may shunt off part of the pulmonary circula¬ 
tion. But if the physiology of tho whale is in any 
way comparable with that of other mammals, the 
depth to which the animal may descend without 
incurring tho risk of ‘caisson’ sickness on returning 
to tho surface will not be enormously greater than 
tliat to which a man may descend The safety limit 
for a man lies at a depth of 7 fathom* It is possible 
that tho safety limit for a whale might bo at twice, 
three times or four times, even five tunes, the depth 
of that for a man, but highly improbable that it 
would be at 28J times (200 fathoms) that depth 

(3) Rorqual whales m tho south feed on ‘krill’, 
Euphausta superba This crustacean forms dense 
swarms, on which the whales foed, at the surfaco, 
and is very seldom taken m quantity m plankton 
nets below 200 m , while the large majority are taken 
above 100 m Thus there seems to be no special 
need for the rorqual whales, at any rate, to deecond 
much below 100 m during tho normal course of their 
lives. 


Sperm whales feed on outtlefish There is no 
evidence as to the depth at which these outtlefish 
live They have never been taken m nets or trawls 
and it has therefore been assumed, without justifi¬ 
cation, that they live at great depths. 

F. D. Ommannby 

Scientific Staff of the Disoovery Committee, 

52 Queen Anne’s Chambers, 

Dean Farrar Street, 

London, S W.l 
Fob. 18. 


Anomalous Scattering and Structure of Light Nuclei 
The method of analysing the anomalous scattering 
which has recently been developed by Wenzel 1 loads 
to a more detadod interpretation of the scattermg 
phenomena, and furnishes results which so far are 
in excellent agreement with the othor evidence avail¬ 
able for the energy level system for light nuclei 
In Fig. 1 the lowest energy levels for a simplified 
nuolear model are given The ‘normal’ sequenoe of 
these terms is represented by In, Ip, Id, 2s, If, 
2 p, 2d, 3 s oto 

E 


IS 



FI0 1 


The dotted levels in Fig 1 are unstable (virtual 
energy levols) in tho special case for which Fig. 1 
has been drawn. We notice that if we deepen our 
potential hole U, more and more of the indicated 
levels become consecutively stable, and vice versa 
Under the actual conditions the virtual energy levels 
of small positive energy determine the character ot 
the anomalous scattering (resonance scattering) 

Tho analysis of Pose’s experiments on the collision 
of a-particles with protons' shows that the scattermg 
is mainly due to a resonanoe with tho virtual lp-level 
of the proton in the field of an a-particle, and thus 
will be described as a lpp-scattering (the index p 
referring to a proton level) 

This is in agreement with what we know about 
the a-particle. The Isp-levol is stable and occupied 
by two protons and two neutrons. The next level, 
however, is already unstable and no Li'- and prob¬ 
ably no Ho'-nucleus is likely to exist 

If wo increase the weight of tho nuolei, tho depth 
U of the potential hole is increased Thus we must 
expect that in higher nuoloi successively, 1 dp-, 
2sp- . oto soattertng will oocur. No other experi¬ 
ments, however, are available at present for proton 
scattering 
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Very similar behaviour is to be expected for 
neutron scattering. 

If we use the model of Fig. 1 to build up the 
lighter nuclei (up to A”) from protons and neutrons, 
we obtain exactly the scheme proposod by Bartlett 
We notice, however, that for many processes this 
schemo has to be replaced by others which are more 
adequate If we deal, for example, with a-particles, 
it is more convenient to speak about a partiole levels 
in the nucleus 

Considering the anomalous scattering of a-particlos, 
a similar picture to that of Fig 1 must hold (but we 
have naturally to account for tlio Boso-statistios 
of these particles) We give here tho analysis of the 
anomalous a-scattenng by light nuclei • 

a -* a i 1 Ha-scattering 3 
a -» Be* lpa-scattoring 4 

lp a scattering* 
a -» C 1 * lpa-srattering* 

«->F 13 • ]d„-resonance disintegration (?)* 

a -» AI** Ida resonance disintegration (?)* 

2«a-scattering 7 

It is easily seen that this analysis of tho anomalous 
scattering is consistent with all our knowledgo about 
nuclear, energy levels 

A more complete rcpoi-t on this problem is to be 
published in the Phygictil Revme 

G Beck 
L H Horsley 

Department of Physics, 

University of Kansas 
Dec 31 


' Z Phyi , 90. 704 , 1034 
« Po» and Dtebnor, Z Phyi , #0. 773 . 1934 

• Rutherford and Chad wick, Phil Mag , 4, 005 , 1927 Taylor 
(Proe Roy Son , A . 134, 103 , 1931) account* for thin acatterlnu by a 
2» a -scattering The l» a -scattering account! equally well for the 
experiments, and avoids all the difficulties discussed by Taylor 

‘Rletrlcr, Proe Roy Soe , A , 134, 181, 1931 

* Pose, 7. Pkyt . 78. B28 . 1931 

• Pose, Z Phyi , e<, 1 , 1930 

* Rletrler, Inc clt 


The Phenomenon of ‘Wings’ and the Vibrational 
Raman Effect in Benzene and Naphthalene 
Crystals 

As has boon pointed out in our previous note', the 
continuous spectrum (wings) observed around the 
primary line at the scattering of light by liquids 
consists of two parts The central part just near tho 
primary line (c. 20 cm 1 in diphenyl ether) gams in 
intensity when the liquid is heated, whereas the 
outer part remains unaltered By comparison of 
the Raman effect in liquid and crystalline diphenyl 
ether, we have shown that the later part is not due 
to the rotation of molecules in the liquids as usually 
accepted, but is produced by the vibrational Raman 
lines caused by slow vibrations (probably character¬ 
istic for the orystal lattice of diphenyl ether). It 
seemed to us of interest to include in our experiments 
also the crystal of benzene because the phenomenon 
of wings of this substance in the liquid state has 
been carefully studied by many observers*. 

We investigated the Raman effect of single crystals 
of benzene and naphthalene. The experiments have 
fully confirmed our previous results obtained with 
diphenyl ether. In place of the wings observed m 
liquid benzene and naphthalene, we have obtained 
very distinct vibrational Raman lines : ^ — 63 cm.- 1 
and v, — 108 cm.-* in the benzene crystal and v t — 
20om.-\ v, — 38 om.-' and v, «* 94 cm.- 1 in the naph- 


thalone crystal Tho new Raman lines are indicated by 
arrows m Fig 1 The spectrogram showing the wings 
of liquid naphthalene is not reproduced, because it 
is sunilar to that of liquid benzene 

Tho central part of the continuous spectrum just 
near tho primary line is of great intensity in the cose 
of liquid naphthalene, and is probably connected with 
existence of a very large cooilicient of depolarisation 
of tho scattered light in this substance We wish 
especially to omphasiso that tins part of the wings, 
the intensity of which me roases on heating, is absent 
in the spectra of crystals (and, as it si-oms, m 
amorphous solids) atul is apparently characteristic of 
the liquid state 


8 3 3 



Fio 1 Raman spectra ol (a) benzene crystals, (A) liquid 
bentene, (e) naphthalene i rystaln 


It was found that there is a difference in the 
ordinary Raman spectrum of liquid and crystalline 
naphthalene For example, the Raman lines v — 211 
cm -* and v — 278 cm -* observed with the crystal 
are absent or at least very weak in the liquid A 
detailed account of these variations will bo published 
elsewhere 

E Gross. 

Optical Institute, M Vuks. 

Leningrad 
Jan 2 

• Nates*, US. 100, ’an 19, 1936 

■C V Raman anil K 8 XrlBhnan, Natchk, 122, 278, 882 , 1928 
Proe Roy Soe, A, 122, 23 , 1929 1 Cabanm-s and 1> Ilaiire, C R , 
US, 1533, 1928 W Gcrlach, Ann Phv. , 1. 301, 1929 I Weller, 
Z.Phyi, *8,782, 1931 A Rousset, J Phyr et It Rad , 3. 566 , 1932 
8 P Ranganadbam. Ini J Phyi, 7,363, 1932 8 UliagAvantam, 

Jnd J Pkyt . 8, 197 , 1933 B Bhagavantam and A V Rao, Ind 
J Pkyt , S, 437 , 1934 


A High-Pressure Wilson Cloud Chamber 

For various investigations, such as for large range 
radiation or when ionisation occurs infrequently, it 
is an advantage to use high pressure m a Wilson 
cloud chamber 1 . We have developed a Wilson 
chamber of 2 om diameter m which pressure can 
be increased to 100 atmospheres The desired com¬ 
pression and sudden expansion was obtamod by a 
piston whieh followed the pressure of gas m a cylinder 




432 


NATURE 


March 16, 1935 


below the cloud chamber. By this means, a sudden 
expansion m the cloud chamber was more easily 
obtained than by the usual mechanical means of 
moving a piston. 

At 80 atmospheres of nitrogen saturated with 
water vapour, the practicability of a high-pressure 
Wilson chamber was confirmed Wo found that for 
an expansion ratio of only about 17 per cent, con¬ 
densation occurred in an lomsod atmosphere (radio¬ 
active material was brought near tho chamber), for 
a greater expansion ratio a general cloud was always 
present, and for a smaller expansion ratio no visible 
condensation occurred even in tho presence of strongly 
ionising sulistances 

Wo are now constructing a Wilson chamber of 
8 cm. diameter to continue investigations which were 
suggested by the satisfactory preliminary results 
obtained with the_apparatus just described. 

P. Rotter. 

Institut de Physique polytochmque 
de l’Universit6 Libre, 

Brussels 
Feb 18 



Plea for the Preservation of a Scientific Library 

The object of this letter is to avert tho threatened 
dispersal of a unique scientific library with histone 
associations 

Stephen Peter Rigaud, the most emment historian 
of British science of his day and professor of experi¬ 
mental philosophy at Oxford from 1810 until 1839, 
formed a valuable working collection of books on 
physics, mathematics and astronomy, of which ho 
mode great uge during the last decade of his life, 
when, as Savtlian professor of astronomy, he was 
engaged on his groat "Works and Correspondence of 
Dr Bradley”, 1831, and tho much quoted "Corre¬ 
spondence of Scientific Men of tho Seventeenth 
Century”, published posthumously in 1841. 

Rigpud’s library is not only of uniquo value for 
the history of a third of the nineteenth century and 
of the first Radcliffe Observers, blit it also includes 
earlier works as well That this collection, even at 
considerable cost, should be kept together in its 
entirety for the benefit of future students, is the 
view of Exeter College of which Rigaud was a fellow, 
and was the view of those Radcliffe Trustoes who 
purchased the collection for historical purposes about 
the time when the Duke of Marlborough, Sir W. 
Heathcote, Mr. W E. Gladstone and Mr Peel, 
Speaker of the House of Commons, were managers 
of that trust for charitable purposes Also, but 
a few months back, it was the view taken by the 
late trustees. Lord Chelmsford and Lord Grey of 
Fallodon. 

The solicitor now writes that the present trustees 
are contemplating a sale by auction They have, 
it is true, given a first choice of books to the Bodleian 
Library and a selection of pamphlets to the Lewis 
Evans Collection. But the elimination of the re¬ 
mainder will seriously detract from the scientific 
value of these portions 

Such a dispersal is believed not to have been their 
original intention Before the death of Prof. H. H. 
Turner it was, I believe, arranged that the entire 


collection would go to the Savihan professor; and 
quite recently an offer of the un-donated part of 
the collection, including many appropriate books on 
instruments, was made to the Lewis Evans Collection 
on the condition that the Bodloian should agree to 
place its reoently acquired Rigaud books so as to 
restore tho integrity of the whole library This, 
however, the Bodleian found impracticable. 

Thore is now a need for these books m Oxford as 
never before Tho gift of the instruments of the 
Radcliffe Observatory to the new Museum for the 
History of Science is only half a gift, if tho instru¬ 
ments are unaccompanied by the books of those who 
used them The collection of Rigaud pamphlets in 
the Lewis Evans Collection cannot be adequately 
dealt with, without contemporary books of reference 
of their collector. The need of books of historical 
interest is urgent. 

Soon after I860, when the University Museum of 
Scionco was first foimded, the Trustees transferred 
their general library there, to the great and lasting 
benefit of the University Now that tho University 
has founded a Museum of the History of Science for 
ordinary study and histono research, will not tho 
Radcliffe Trustees reaffirm their original policy by 
adding books to the instruments, pamphlets and 
manuscripts of Hornsby and Rigaud with which they 
have endowed the new institution T 

Even at this eleventh hour it cannot bo too late 
for the Trusteos thus to signalise the worth of their 
own Observers, and by conserving the whole of tho 
Rigaud library, to earn tho gratitude of future 
historians by giving mstead of depriving them of the 
opportunity of doing for Hornsby, Rigaud and others, 
what Rigaud with his private library did for Hariot, 
Bradley and Newton. 

R T. Gunther. 

Museum of the History of Science, 

Oxford 
Feb 27 


The Concept of Time in Physics 

It would be in the highest degree ungrateful for 
me to cavil at Prof Dingle's review of “The Serial 
Universe” in Nature of February 9, and I have no 
intention of so doing. But his criticism of the 
immortality discussion—a criticism which has been 
made also by Prof Stocks and Prof Joad—arouses 
m me an uneasy feeling that the book has failed here 
to emphasise properly the salient points of the 
argument 

In all questions of oontmuity, the onus falls, of 
course, upon the contestant who asserts a boundary. 
The prisoner is presumed innocent until he has been 
proved guilty That, mdeed, is the only hope of 
observer 1, who is in the dock—on the circumstantial 
evidence of psychoneural parallelism and is pleading 
for the benefit of any vestige of doubt that may 
remain. But observer 2 is in a superior position. He 
is not even accused. He stands beyond the range of 
the old indictment 

The comment which has been made now is that 
observer 2, though unaffected by the death of observer 
1, may, later on m his own tune, enoounter some 
death of a higher-order description. But here the 
law of the regress must hold. Observer 3, in his turn, 
would be unaffected by the death of observer 2. 
Thus, the receding ultimate observer must elude 
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always any kind of death that science will permit us 
to bring into the picture. 

The only escape from this would be to prove that 
there is a death 2 wluoh, necessarily, accompanies 
death 1—to prove that the observer must die when 
his instrument breaks That is what I have sought 
for throughout the lost nine years, and cannot find 
Apparently, such simultaneous (in absolute time) 
destruction of all the infinite serios of observers 
would demand a miracle 

Similar considerations apply in the question of 
free-will We may construct, at any stage of the 
regress, a pioture which will mcludo both subject and 
object; and, in that picturo, determinism will roign 
supremo But the ultimato observer (who is, mci- 
dentally, the draughtsman) remains outside the 
world thus pictured, and with power to intervene 
Prof. Stocks urges that this is merely on infinite 
senes of evasions of the question. Yet, surely, it is 
clear that what is evodod is not the question, but 
tho determmist verdict The ultimate observor is 
not the slave of any constraint that his science c an 
picture 

When no death can overtake you, and no olqoctivo 
Circumstance can compel your choice. that is 
immortality, and that is free-will But tho really 
interesting thing is that, when those intuitive claims 
of our consciousness are recognised in that seniil 
fashion which is the essential foundation ('nominalist’ 
or otherwise) of tho timo pioture, then -and not until 
then—does the world of physics become rational 
J W Dunne 

Hotel Vernot, 

Temtet, Canton Vaud, 

Switzerland 
Feb IS 


I thought Mr. Dunne’s demonstration that timo 
as it is usod in physics, is a mathematical device 
which is justified because, and to the extent that, it 
is adapted to the interpretation of experience, one 
of the most valuable parts of his book It sooms to 
me inadmissible to deduce qualities of experience 
from the character of a device voluntarily adopted 
to interpret it Exjienenco is not at tho command 
of the arbitrary machinery of logic 

This seems to mo almost axiomatic, but it might 
not be superfluous to go from the general to tins 
particular case. If time is regarded merely as an 
indefinitely extended oontmuum—as in much phy¬ 
sical work it is—it is not suitable for tho complete 
correlation of our experience, because the fact that 
we necessarily move along it m a single direction is 
omitted We must therefore supplement this con¬ 
ception (T,) by the addition of such a movement, 
thereby introducing T t . T, thus earns recognition 
only because it repairs the inadequacies of T t As 
Mr. Dunne admirably shows (pp*. 36-36), it was not 
inherently nec&sary to start with an inadequate 
conception. We can describe a fraction as 1/3 or as 
0-8, but if we adopt the second form it is nooesaary 
to continue beyond the first decimal place ; and, in 
the matter of time, field physios has not done so. 
But to jump from that to the independent significance, 
of T„ in which the observing experiencing individual 
may survive after he has ceased to be in T„ is logically 
impossible. One-third is insufficiently represented 
by 0*8. but it is still worse to call it 0-03. 

If one has to say ‘yes’ or *no’ to the survival 


question, I agroe with Mr Dunne that the onus of 
proof is on those who say ‘no’, but in science, unlike 
English law, ‘Not Proven’ is a possible, and often the 
only possible, verdiot. I think it is so hero. 

Hebbebt Dingle 

Imperial College of Scionoe 
and Technology, 

South Kensington, 

London, S.W 7. 

Fob 10 


Spectrum of Nova Hercuhs, 1934 


The einorgence of a displaced B type absorption 
spectrum at the end of February, coupled with a 
drop in brightness to 3 6 m -4 () m , suggests that, 
after a most unusual life-history of two montlis, the 
nova is now developing along moro normal linos 
Accompanying tho O n and N 11 absorption Imes— 
displaced with a velocity of about — 900 km /sec — 
there is to lie seen an undisplaced bright band of 
[N n] at 6766 56 This can be tracod back on the 
spectrograms to January 22. 

Wo should like to correct our previous statement 1 
that tho forbidden linos of O 1 at 5577, 6300, 6363 A 
had not previously boon found m novic Dr W. H 
Wright observod tho lmes m Nova Ophiuchi, 1919*, 
but tho lines eould not then he identified as [O 1] 
It is of interest to noto that, while in the aurora and 
tho night sky Hpoctra, 5577 is the strongest line and 
in tho nebula it is too weak to be observed, it is 
found in the nova of varying strength, but frequently 
about the same strength as 6363 

A Beeb 

F J M Stratton 


Solar Physics Observatory, 
Cambridge University 
March 6 


A Blue Flame in the System N.O./O, 

When dry nitric anhydride is vaporised m a stream 
of ozonised oxygen, and then passed through a glass 
tube heated by a small flame, the colourless gas 
bocomos brown, through the formation of nitrogen 
dioxide, a short distance before tho flame is reached 
A narrow zone of a dark grey-blue colour is, however, 
seen hovering at the boundary, and this is preceded 
by a zone of clear blue In a long tube, the blue flame 
thus formed ‘strikes back’ from tune to time, at tho 
rate of about 10 om per second, to tho pomt at 
which the gas enters tho tube, whioh is then filled 
from ond to end with brown nitrogen dioxide. When 
the concentration of nitrogen pentoxide is low, the 
grey boundary between the colourless mcomuig gas 
and its pale brown decomposition products remains 
stationary and does not strike back 

It is suggested that tho formation and disap¬ 
pearance of the blue zone may be due to the pro¬ 
duction and decomposition of a higher oxide of 
nitrogen ; for example, 

N,0,+0,« 2 NO,(blue) +0,; 2NO, = 2NO, +0, 
Tho temperature at the boundary is probably below 
100 °. 

T. M Lowby. 

J. T Lemon 

University Chemical Laboratory, 

Cambridge. 

Feb. 15 
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Isomeric Forms of Complex Acetic Acid 
The synthesis of 1 -oarboxy-3-met)iylei/ciohexane-1 - 
acetic acid by Higson and Thorpe’s method 1 gave 
rise to a small amount of the acid, m p 163°, origin¬ 
ally obtuinod by oxidation of a-keto-3-methylcyclo- 
hexano-1 : 1-diaeotio acid*, acoompamed by a low 
melting point gum whioh was ultunately resolved 
into a mixture of two orystalkne isomers of this 
The application of Lapworth and MeRoa’s synthesis*, 
on the other hand, gave a more satisfactory yield 
of the acid melting ut 103°, accompanied by only 
small amounts of the other isomers The isolation 
of three forms of the acid. 


,CH a — CH k 

h/ >c 

x CHMo — C'H, 


/CO.H 
\jH, C’OjH ’ 


ih explicable only on the basis of the assumption of 
a Btramloss form of the mothyleyclohoxane ring, anil 
the corresponding ands obtainable from 3 3 di- 
inothylcycfdhoxanono are therefore being investigated 
m this laboratory A full report will be published 
olsewhero m duo course 

R D. Dehai 

Department of Uhemistiy, R F. Hunter 
Muslim University, 

Aligarh 


Effects Produced on Rats by Synthetic Androsteron 
(Male Sex Hormone) 

At the request of Prof Ruzicka, I undertook the 
experimental investigation on male and female rats 
of the biological properties of androsteron and somo 
of his other allied synthotic preparations The 
following are the first rosults with androsteron 

(1) Androsteron contains both ono rat unit of 
‘('omb growth activity” and one rat unit of “wholo 

male soxual activity” (as defined by me 1 ) in from 175 
to 179 y, the rat unit approximating to, if not being 
equal to, tho capon unit (Butonandt and Tschommg* 
and Ruzicka and oo-workers*) 

(2) Tho effect of androsteron in increasing the 
weight of the atrophied prostate of castrated rats is 
nearly diroctly proportional to the dose with doses of 
from 0 2 mgm to 0 9 mgm , after which dose tho 
curve flattens 

(3) The daily dose of 1 8 mgm of androsteron 
injected into cast rated rats for 21 days caused on in¬ 
crease in weight of the atrophied prostato by about 
800 per cent and of tho semuial vesicles by about 
500 per cent, of the penis by about 200 per cent 
and of the preputial glands by about 180 per cent. 

(4) In castratod males and in, ovarieetomised 
females androsteron also caused tho following 
changes : a return towards or to normal, a decrease 
in the weight of the adrenals (hypertrophied after 
castration), an increase in the weight of tho liver, 
kidney and, m most males, to a slight extent the 
thyroid (which decreases after castration), the restora¬ 
tion of the normal rate of involution of the thymus , 
an increase m tho appetite and gam m body weight 
Injections into castrated males also increased the 
weight of the heart (whioh is slightly decreassd by 
castration) 

In addition to these favourable results on the 
weight of the organs, histological investigation showed 


the absence of any toxio effect of androsteron in 
those organs of castrated rats the structure of whioh 
is not considerably changed by castration (liver, 
kidney and heart) and a return towards or to normal 
in those organs investigated the miorosoopical 
struoture of whioh undergoes severe changes after 
castration (sexual organs, adrenals). 

(5) Androsteron did not cause a return to 
normal (in weight or histologically) of tho hyper¬ 
trophied hypophysis of castrated males, nor did 
it produeo matrons m ovaneetomisod females even 
when injected in doses of 1-8 mgm for 21 days 
It also hail no ‘rejuvonating’ effect on old male rats 
in tho doses used (0 1 mgm and 0 9 mgm per day 
for 21 days) 

Repetition of the assay with a second batch of 
androsteron and of some other experiments are m 
progress. v Komenchhvsky 

Lister Institute of Preventive Modicme, 

London, 8 W.l 

' Hiothtm J ,26, 1498 , 1934 

* llutrnandt, A , and Tschi-mlnii, K , 7, phyuol Chem , 889, 170 ; 
1934 

* Ruzicka, 1,, Goldberg, M , Miyer, J . Ur&ngger, H , and Elchon- 
lx-rger, E , Hein rhea Chim Acta, 17, 1395 , 1934 


A Useful Indicator for the Passage of Food through 
the Alimentary Tract of Animals 
The following method has been used at this 
laboratory to indicate the distribution of bacteria m 
tho alimentary tract of the rabbit at various times 
after they had been givon per os It was found to 
work vory satisfactorily and appears to have several 
advantages over tho various colouring roothofln which 
liavo been used from time to time m observations on 
the passage of foods through tho intestinal tract of 
domestic animals and birds. 

Tho indicator is Lycopodium powder (usod m 
pharmacy for covering pills) which is oomposed 
entirely of the spores of the staghorn moss, Lyco¬ 
podium clavcUum The powder requires to be placed 
in slightly soapy water liofore it, can be wetted, but 
this is not necessary if it is to be mixed with food 
Lyoopodium spores are easily recognisable under 
tho microscope, but their chief merit as an indicator 
for the passage of food through the alimentary tract 
lies in the ease with whioh they can be recovered 
from the ingesta by means of the ordinary sugar 
floatation tecliniquo, as used for the recovery of 
nematode eggs from the feces. It also has the 
advantage that a count of tho spores can be made by 
any of tho methods used for counting nematode eggs 
m feces, and fairly accurate information so obtained 
post mortem on tho relative amounts of the teat dose 
in various parts of tho alimentary tract 

Veterinary Laboratory, K L Taylor. 

Mmistiy of Agriculture, 

Weybridge, Surrey 


Oxygen Consumption of the Cockroach 
in Relation to Moulting 

During experiments on the oxygen consumption 
of Blatella germantca, it was observed that one 
specimen which was used on the day of its lost 
moult, whon it was still pale in colour, had a re¬ 
spiratory rate about 50 per cent higher than the 
normal. Experiments were accordingly' undertaken 
in which the rate of oxygen consumption of the last 
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had moulted and become adult 
apparatus was used at 25* C 1 


id, l>ut in only four caws was 
exponmont on the ai tual 


Ton animals wore’ 
it possible to carry 
day of the moult In these cases 
the a venire oxygen (onsumption 
was 18 5 mgin per gram live weight 
per day, and the late loll after that 
day The accompany mg table sum¬ 
marises the insults obtained, the 
figures for the woek hefoie and the 
last foul days of the week after the 
moult being omitted in ordor that 
the diffeience between the periods 
chosen may bo clearly soon. The 
difference between the rates ‘during’ 

(that is, day of moult and three 
days after) and after the moult 
is more than nine tunes the standaid 
error of that diffeience The 
difference between the rates before 
and after the moult is also quite 
significant 

Little is known about the in 
tcrnal histological and metabolic 
changes winch take place during the 
post embryonic development of ex- 
opterygote insei ts, though they are 
not nearly so great as the changes 
accompanying metamorphosis m 
the Kndopterygota’ The external 
skeleton is, however, partly di¬ 
gested and partly shod and a new 
cuticle is laid down in its place* It 
is to this process of moulting alone, in the absence of 
further information, that wo may ascribe at present 
the additional oxygen consumed at this period 

]) L (IbVN 

Department of Zoology, 

University, 

Birmingham 
Feb 8 


height and reduction coelhcient of the ionised regions 
At certain times the equivalent height rose rapidly 
The Bare roll to a gloat value and then decreased again Simul¬ 
taneously, the echo intensity dec roused to a minimum 
Am miie oxjgen anil then increased again, the minimum intensity 
nign"fRm'fday and coiresponding with the maximum equivalent height 

standard error An oxample is shown in Fig l Such results are 

9 0 ± 0 l« intorpietod on the supimsition that, at the time of 

maximum equivalent height, th< actual frequency v 
1* 1 to 17 «f j-jy, OI11 ,ti M j waves is very i lose to the maximum 

10 4 1 o 20 critical frequency v„ of the A', legion In hiicIi 

uigin conditions, tile extm attenuation shown by the clip 

in the curve (2) is caused by the collision of elections 
with molecules which occm ill the neighhouihood 
of llio F , ionic density maximum 



> Nwdliam, DM, 


_ .... . . 1929 

I , Quart J Mirr Set , 79, 289 , 


Collision Frequency and Molecular Density in 
the Fi Layer of the Ionosphere 

Rkcknt measurements of tlio reflection coefficient 
of the ionosphere, for radio waves between 0(1 m 
and 100 m , have led to a method of determining 
the collision frequency of electrons and molecules in 
the region where tho ionisation density of'the F, 
layer is a maximum This is, roilghly, at a height 
of some 200 km above the earth’s surface 

The pulse technique of Bioit and Tuve was used, 
and simultaneous records were* made of the equivalent 


The reflection coefficient, in thiH case, can 
be shown to be « •/<*’* for the ordinary ray, and 
e-W'ett-*) for the extraordinary ray, and this is 
true for vertical incidence whatever tho dirts tion of 
tho terrestrial magnetic field r c is tho mean time 
between successive collisions of an electron with 
tho molecules of the atmosphere, r - rW/2iwiv, and 
P is a constant* equal to } 

Thus there should be a linear relation between the 
log intensity and equivalent height (proportional to 
the delay time f) This is illustrated in Fig 1 ,B 
The slope of this lino will then give the collision 
frequency v c In the example illustrated in 
Fig 1, v e = 3 6 ■ 10* for an estimated height of 
286 km 

The determination of v e involves no other quantities 
than tho relative intensities and delay tune f, which 
can be measured with a fair degree of accuracy 

T L KcgKRsr.EY 

Kesearch Department, 

Marconi’s Wireless Telegraph Co , Ltd , 

Chelmsford 
Jan 30 

•1) Burnett, I’ror Cttmb Phil SV , 27, (jit 4), G78, Oct 1931 
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Electric Impedance of Suspensions of 
Leucocytes 

Concentrated suspensions of rabbit whito cells 
wore prepared by the method described by Mudd, 
Luck6, McCutcheon and Strumia 1 When obtained 
by this method, about 05 per cent of the cells are 
polymorphs Mioroscopio examination and measure¬ 
ment of respiration showed that the cells wore in a 
normal condition Tho mipedanco measurements 
wore made at 21 •4" C (Suspensions having volume 
concentrations from 10 to 42 per cent, m buffered 
0 95 per cent sodium chloride, were used and the 
resistivity R (ohm —cm.) and )iarallel capacity C 
(mp F/cm ) were determined from 0 25 to 16,000 
kilooyclea jier sec *.* Tho \ allies of It and C, as 
functions of tho frequency, are shown for a 42 per 
cent suspension in Fig 1 



0 6 4 32 266 2000 1«000 

Kill 1 Rcatatlvlty (fit) sndcspsclty (O for » 42 per coni »ih,|m>h 
of rabbit white cells (nverago dinmoter 10 5(0 In 0 95 per 
sodium cldoride Resistivity of Intercellular Itiibl #9 0 obi 


140 

100 

B0 


Tho theoretical method of treating those observa¬ 
tions has already been described*! 1 , Wo distuiguish 
betwivn that part of the impedance of the white cell 
which is attributable to the surface and that part 
attributable to the interior At low frequencies only 
the former part is effective and from the (approximate) 
constancy of V and It, at these frequencies, it is 
concluded that the impedance at the surface is duo 
to the presence of a poorly conducting membrane 
which acts as a static condenser By the same 
criteria, the presence of such a membrane at the 
surface of the erythrocyte and of the yeast cell has 
previously been establishedThe capacity per 
sq cm of surfaco of the white cell can be calculated 
to be 1 OiO'lpF/cm.’ This value is the same as 
found for the surface membrane of the erythrocyte*, 
within the limits of experimental error With the 
rather arbitrary value of 3 for tho dielectric constant 
-of the mombrane, this capacity corresponds to a 
thickness of 27 x HP* cm 

From experience with other cells*.*, it is likely that 
O and R Increase slightly at the lowest frequencies 
The theoretical significance of this increase as related 
to the ionic permeability of the membrane has been 
discussed*!*. Unfortunately, due to the rapid settling 
of the white cells, this increase cannot be accurately 
measured here, but it oannot be greatly different 
from that found for the red corpuscle The decrease 
in C and R at about 128 kilocycles marks the point 
At whtoh the interior of the cell makes its influence 
felt Tho theoretical treatment is not sufficiently 
developed to allow us to reoogmso definitely any 


effects due to a polarlaabihty of the membranes of 
tho internal structures (nucleus, granules, etc.) but, 
within the present theoretical limitations, tho im¬ 
pedance of the interior may be represented as a pure 
rnsiatanoe, the specific value of which is calculated* 
to be 140±10ohm —cm (21-4°C). This value is, 
within experimental error, the same as found for the 
mammalian red corpuscle*. Since the orgamo matter 
onntent is nearly tho same for these two typos of cell, 
this agreement further strengthens the view that 
the impedance of the membrane of tho internal 
structures in tho white cell is negligible at the high 
frequencies for which the impedanee of the internal 
fluid can aicuratelv he dotoimined 

Huuo Friokk 
Howard ,T Curtis. 

Walter If James Laboratory for Biophysics, 
Biological laboratory, 

Cold Spring Harbor, Now York 


kd, M Mr( utchoou and M Strumia, J Exp 
'•“it ^Krlcko, \ ’old"Spring Harbor Symposia on Quantitative Biology, 
1. 117 , 1933 

•H tricks and II 1 ( urtis, J (ten Phvnol (In press) 

Ml trlcke and H J Curtis, Naturk, 134. 102, 1914 
4 H Frlckc and H J Curtis, Nstukk, 1*8. 0R1 . 1934 


Mod . 49, 779 , 


Moving Striations 

\Vk bate iccontly completed an investigation of 
the spectra of moving stimtions in tho positive 
column of some glow discharges Briefly, tho method 
consists m forming an image' of tho positive oolumn 
along the slit of a spe< trograph, and covering and 
uncovering tho lattir by a mechanical shutter made 
synchronous with the moving striations liy a photo¬ 
electric device Tins arrangement gives spectra, the 
individual linos of which show a longitudinal varia¬ 
tion of intensity corresponding to tho bright and 
dark sections of the striations 

In tho case of a discharge in pure argon, we have 
examined the dark period oarofully for high senes 
lines or scries continue, and find them absent, It 
would therefore appear that recombination of ions 
and electrons in the gas phase is not important, and 
since it is known from work by Kenty 1 on argon 
that such recombination is only appreciable when the 
average electron enorgios fall below about 0 5 e v , 
wo conclude that tho electron energies m the dark 
periods exceed this amount This is confirmed by 
the moasuiements of Pupp* who, in a recent paper, 
has described the results of probe analysis of some¬ 
what similar discharges and finds ill the dark phase 
electron energies in excess of 1 e v Our optical 
results aro also in accord with his electrical data 
in that we have found that when a trace of mer¬ 
cury ib present, the meroury aro lines 5461 A 
and 4358 A (excitation potential 7 6 volts) persist 
strongly through tho dark phase although argon lines 
(excitation potential greater than 12 volts) are, at 
best, extremely feeble thore. 

It is satisfactory to find that the optical and 
electrical studies of these still puzzling phenomena 
aro mutually confirmatory to this extent. 

K H. Sloan*. 

0 M. Minnis 

Department of Physics, 

Queen’s University, 

Belfast. 

Feb. 2 


* Kenty, Pktll Rn , M. #24 . 1928. 

* Pupp, Phpi Z , W, «1 . 1936 
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Accuracy of the Curie-Cheneveau Magnetic 
Balance 

I have road with interest, in Natuhe of January 
26, tho letter by Messrs Cray and Ouickshimk 
concerning the Cune-Chenevoau magnetic balame 
I may mention that I published a small work 
on this subject so long ago as 1014* I found that 
measurements within one per cent could be made 
with the greatest ease, anil that it was possible to 
inoreaso the accuracy, with somo care, up to a 
precision of somo tenths of ono per ront at loast 


Tho principal cause of errors and fluctuations were 
due to certain hysteresis effects m the mov ing parts 
of the apparatus (though non magnetic) and especially 
m tho damping dovito My work was done with a 
somewhat unproved typo of apparatus duo to P 
Woiss and A Piccard (unpublished, so far as I know) 
F WOUTEHX 

Laboratmre do Physique CMnrtrale, 

Faculty dos S< lonces d’Alger 


enure* Mattri^toclilnitniics" 
ipriricurt a, hacnlt u dm Hch 


Points from Foregoing Letters 


New expei linen ts by Di (’ T) Kills and Mr W J 
Hendoraon with radiomtrogen (tho first radioactive 
element prepared synthetically by M and Mine 
Joliot by tho action of a particles on boron) show 
that its half-life period is 11 minutes and not 14 
minutes , it is thus identical with tho half-life period 
of tho radiomtrogen obtained from carbon bom 
bardod with protons Tho difference jirov ioimly 
believed to exist between the two types of radio- 
nitrogen has been adduced as proof of the existence 
of negatrons (negntivelv charged nuilei) 

Mr H W (Irav’s suggestion that whales can 
descend to 2,500 fathoms or more without suffoiing 
from caisson disease is disputed b\ l)r F 1) 
Ommanney Ho remarks that, observations upon tho 
behaviour of whales struck by harpoons offer little 
indication of their normal habits, and that descent 
even to two hundred fathoms would involve com 
prossion of the lungs to 1/35 of their usual volume 
When #-partioIes hit nuclei of tho lighter elements, 
they do not scatter according to Rutherford’s rule 
(effective for the lieavn r elements) Prof (j Beck 
and Mr L TT Horslov submit, a diagram illustrating 
the electrical barrier surrounding the nucleus, with 
its various 'energy lovols’ which are thought to 
determine tho character of the scattering effect , tl cy 
also indicate tho type of scattering that has been 
observed with various light eleim nts (Be*, B ,# - ll , 
C M , F“, Al*’) They infer that, atoms of helium or 
lithium of mass 5 are unlikely to exist, 

Dr K Dross and Mr M Vuks submit photographs 
of spectra of light scattered by crystals of benzeno 
and naphthalene and by liquid benzeno, supporting 
their previous interpretation of the ‘wings’ observed 
around the primary lino of the spectra, ns due in 
part to slow vibrations of tho molecules and not to 
rotation They point out that tho central part, of 
the ‘wings’, tho intensity of which increases on 
heating, is characteristic of the liquid state 

The Wilson cloud chamber, m which condensed 
water vapour renders visible tho tracks of electri¬ 
fied particles, has been ono of the most useful instru¬ 
ments m studying subatomic phenomena Mr P 
Kipfer has constructed a small high-pressure WilRon 
chamber in which gases compressed up to 100 
atmospheres can be used This should increase tho 
probability of atomic collision and reduce tho timo 
necessary for observations and the expense of 
taking a large number of photographs 

Mr J W Dnnno has put forward the view that 
time is polydimensional ; he considers a succession 
of ‘time within time’, and is led by those considera¬ 
tions to assume the existence of freewill and 


immortality Prof Dingle, while viewing lavourablv 
tho pby sital aspeots of the hy |iothesis of ‘serial 
time’, considers Mr Dunne's psychological inter¬ 
pretations not justified 

Prof T M Lowry and Mi J T Lomon descnhc 
an experiment which suggests that a highci oxide 
of nitrogen (NO,) is termed transiently when a mix¬ 
ture of nitrogen pentoxido and ozonised oxygen is 

Synthetic inalo horrnono is found by Dr V 
Korom hovsky to increase the weight of the atrophied 
prostate, seminal \ esicles, etc , of castrutod male rats 
and to influence tho development of female rats from 
winch tho ovaries liavo been removed It doi s not 
rejuvenate tho male rats or induce irstrus in female 
rats, as reported for some of the testicular ext l in ts 

According to Mr 11 L Taylor, the spores of the 
staghorn moss, commonly known as lv copodmm 
powder form a useful indicator for the passage of 
food through the alimentary tract, of animals 

Mr D L Chinn has found that thoro is an in« rea.se 
of alxait 50 per cent in tho rate of oxygon consumption 
of DUittn onrntfihs, the ooekroach, just after its last 
moult Thoro is a similar rise in respiratory rate 
at tho beginning and tho end of the pupal ponod 
in insects which develop their wings inside the body 
until the pupal stage (Kndopterygota) 

From tho relative intensities and delay tunc of 
radio pulses reflected from tho F, eloctncully ion 
ducting layer of tho upper otmosphero (about 200 
km high), Mr T L Eokorsley calculates the collision 
frequency of electrons and molecules in that lay r er 

Tho olectncal resistance (impedance) to alternate 
currents, of concentrated suspension of white blood 
colls (from rabbits) has lioon determined by Dr Hugo 
Frtokn and Mr Howard J Curtis From experi¬ 
mental results and from special theoretical con 
Bidcrations. they deduce that for low frequencies the 
resistance measured is that of the coll membrane, 
while at high frequencies the n-sistanco measured is 
that of the internal fluid of the cells Tho thickness 
of tho cell membrane appears to bo about 27 A , 
assuming an arbitrary value of 3 for its dialectic 
constant 

Messrs Sloane and Minnis have obtained in¬ 
stantaneous photograjihs of tho spectra of the 
moving stnations which are a familiar feature of 
many commercial gas-discharge illuminating tubes 
They find that tho variations of tho spectra through 
tho bright and dark parts of tho atriations are in 
accord with what is known of tho electrical properties 
of this form of discharge. 
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Research Items 


Ethnology of Mysore The Baron -von Eichstodt, 
who himself has rocontly visit oil Mysore, contributes 
an introductory chapter on the racial history of 
Mysoro m relation to that of India to “The Mysore 
Tribes and Castes”, vol 1 (Bangalore. Government 
Press). Mysore, liko India os a whole, presents 
a fundamental contrast of open landscape and 
preponderantly mountainous jungle districts Hero 
also theio is the samo racial parallel in tlio open 
country, settlements of a pooplo of a progressive 
type, who are fair in the north of India and dark 
in tho south and in certain refuge aioas , and in 
the jungle districts pnmitivo pooples who are fair in 
the western areas and dark in the eastern Thus in 
India as a whole thorn are three mam groups, each 
subdivided into two —(1) Tho rat mlly primitive 
peoples of the jungle region, the Ancient-Indians or 
Woddid lacial group, divided into the Gondid race, 
a dark-brown eurlv (wide) haired people with totem- 
istic mattock-using culture, and the Malicl type, a 
black brown curly (narrow) haired people with 
originally ancient culture (2) Tho racially mixed 
group Black-lndians, oi Melanids, divided into tho 
black-brown progressive people m tho most southern 
plains with strung foreign matriarchy, tho southern 
M< Iannis , and a black-brown primitive people of 
tho northern Doccan with strong foreign (toleinistio 
and matriarchal) influonco, the Kohd type (3) The 
racial progressive people of tho open legions, Now 
Indians or Indid group, divulod into a graeilo brown 
people with enforced patrmrohy—Graoilo-Indnl race , 
and a coarHer light brown pooplo with possible 
original patriarchal herdrnanship the North Indid 
typo So in Mysore is iotind the best preserved and 
most primitive of tho primitive inhabitants of India, 
the Malids, with the later Gondids intruding, pro- 
Aryan North Indid herdsmen in tho remnant of the 
Todas and traces of North-Indids all over tho State, 
mixing with the older and partly younger intruders 
foreign to India, Palmo-mongohds, ‘Wost-Bracluds’ 
and orientaloid Mohammodnna 

Yao Education In a study of tho Yae tribe of 
Nyasaland, by Fnthor Bonno Heckol (Univorsity of 
London Institute of Education . Studios and Reports, 
No 4, Oxford University Pross Pp 53 2s not) 
an account is givon of tho initiation of boys and gtrls 
Those ceremonies represent a real fountain of life and 
are tho basis of continued tribal existence Informa¬ 
tion is difficult to obtain, as the groatost socrocy about 
them is maintained, and any violation would entail 
death. Initiation of boys takes place at 14-17 years 
of ago Each candidate is assisted by a patron, an 
eldor man, who acts as tutor or instructor, and there 
is a leader, the ‘Tail-bearer’, who carries a zebra tail 
as a mark of distinction The period of the initiation 
course is prolonged to throe or four months, during 
the whole of which tho novices must live in the place 
of initiation and submit to a severe discipluie They 
bathe before sunrise and aro thereafter kept hard at 
work for tho whole day. Ineradicable habits and 
perfect knowledge are inculcated by songs, hymns, 
dances and games The course does not consist of 
abstract instruction, but of a pleasing and concrete 
form of education up to the standard of knowledge 
and practioe of adult life. Sanctions corresponding 
to duties are taught by practical demonstration; for 
example, if punishment is death by a lion, on a very 


dark night the roaring of a lion nearby will be heard 
and continue until tho novices promise fidelity. They 
are taught standards of pohtonoss, hospitality and 
friendship, tho history of tho tribe and its phratnea, 
tribal laws, rules of marriage, the names of the plants 
and animals they are not, allowed to eat, tho duties 
of rnarnago and conjugal intercourso and the like 
After a ceremonial return to tho village, the novices 
aro considered to bo iidult, and undertake mon’s 


Geographical Variation in Number of Teeth. The 
Cypruiid family of fishes includes some two hundred 
genera distributed in all paits of tho woild except 
South America, Australia and Madagascar The rows 
of pliaiyngoal tooth are distributed among those 
gonera in nmnliors which have a cloar geographical 
significance (V D Vladjkov, Copula, 1934, p 134) 
Thus gonera with throe rows of pharyngeal teeth do 
not occm m America and one row gonera somewhat 
oxceed m numhni two row genera In Kuropo about 
9 per cent of the genera havo three rows, and two 
rows are dominant At tho other oxlrerno, Africa has 
only two ono-row species and 90 jier cent have three 
rows, spocies boon taken here for comparison since 
tho genera are tow (8) The accompanying table 
shows more cloarly than desi ription could show the 
relationships of tho numbers 


Total No or genera 


Africa (nix cli'j) 


System,!tics of the Penaeids. Mr Martin David 
Burkenrood discusses tho littoral and sub littoral 
pemcids of tho world, the present studies being 
mainly centrod about American Ponmuim and 
Eusioyomnm (“Littoral Ponaeidao chiefly from the 
Bingham Oceanographic Collection, with a Revision 
of Penaeopsta and Description of two New Genera 
and Eleven new American Speoios” {Bull Bingham 
Oannographic Coll, 4, Sopt 1934) In furthoi 
work he proposes to contmue this revision to com¬ 
plete a monographic account of tho group The 
tropical west coast of America is found to be 
extraordinarily rich in poneeids, ton of tho eleven new 
species described in the present paper coming from 
the Pacific, one belonging to a new genus ; and 
much that is new and interesting is shown m the 
distribution of tho various species. A systematic 
revision was evidently muoh noeded and tlio present 
account is full of careful comparative work based 
on the examination of material from different sources, 
necessitating certain alterations in the existing 
classification Special attention is given to the 
petasma, for which a generally applicable terminology 
is prepared, and the internal morphology, homologies 
and probable mode of operation of the thelycum in 
a number of the Penamae are described, including 
a discussion of certain methods of separation of 
the entranoe and exit to the sperm receptacles ; a 
senes of excellent text figures of those structures is 
given. 
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Amoeboid Ceils in Invertebrates A useful summary 
of tiie different kinds of arnmbocytes and alliod cells 
in invertebrates has been prepared by Isabel 
Haughton (J. Roy Micro Soc , 54, Pt 4, Dec 1934) 
The blood cells of invertebrates show typos of stages 
corresponding with those found in vertobrates, but 
in addition are others, such as the adipo sphoncal 
oolls (spherical cells fillod with fat globulos and 
protein sphoros) found froe m the euelomic llmd of 
Annelida or aggregated into a tissue m insects, 
whioh do not corrospond with any cells found m 
vertebrates Amoeboid movement is common in the 
loucooytes of invertebrates, but the property of 
thiginotaxis —the spreading of the corpuscles whon 
they come uito contact with a foreign body - which 
is irreversible, has often boon mistaken for amoeboid 
mnvoment which is reversible, for the psoudopodia 
can be withdrawn The leucocytes often cxbilut 
phagocytosis, and thoy play a largo part m digestion 
and excretion, especially in the bivalve molluscs, in 
which they ingest food material, as thoy ho between 
the epithelial colls in the wall of tlio stomach, and 
transport it thence to tho connoetive tissue whore 
they digest tho food Coagulation of blood is found 
among invertohrates only in some Crustacea , tho 
formation of clots in other invertebrates is duo to 
agglutination or clumpmg of the blood cells, in tho 
examples studied, phagocytes aie widely distributed 
throughout tho body, ospocially in connoxion with 
the digesti vo organs and m the connective tissuo 
Lymph glands hnvo boon demonstrated only in very 
few invortebratos and therefore tho origin of the 
umrebooytes and blood cells is obscure Mitosis has 
boon observed in the small hyaline cells, and tho 
goneral impression is that from this tho other types 
are developed by acquisition of granules 

Development of a Bracotud Parasite. Mr P M Glover, 
of tho Indian Lac Research Institute, Ranchi, India, 
has recently published a paper on the development 
of Brncon tachardue, Cam ( Bull Enlomol Res, 
Docember 1934) Tho species in question is an ecto¬ 
parasite of the larva of tho moth JSiiblernma amabilut, 
which is an important predator on tho lac insect 
Tho first fivo larval instars of Bracon are described 
and certain structures aro figured m some detail, 
while an analysis of their growth phases is given 
It is found that head-width is a safe indication of a 
given instar since extremes rarely occur . the widths 
oalculatod on Dyar’s principle also approximate 
sufficiently olosoly to tho observed widtlis to preclude 
the overlooking of an oedysis The length of tho 
mandible is identical m a given mstar and its 
exuviae, and allows of their grouping, particularly 
if averages bo taken • the range for a given instur 
is wide, but the extremes do not overlap The factors 
for increase of head-width and mandible-length are 
fairly similar, falling near to 1-20 The growth of 
the body of tho larva from instar to mstar is inde¬ 
pendent of head growth, larvae increasing in weight 
and volume by a figure lying between 3 and 4 tunes, 
from instar to instar, and closely approaches the 
theoretical figure for volume (3-6) It is suggested 
that similar observations may be true for other 
ectoparasitio Bracomda? 

Bihar Earthquake of 1934. At the meeting of the 
Geological Sooiety of London on February 6, a lecture 
on the Bihar-Nepal earthquake of January 15, 1934, 
was given by Dr. J A. Dunn, who direotod the study 
of the earthquake on behalf of the Geologioal Survey 
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of India The fracturing that caused tlio earthquake 
lay boneath tho deep alluvium of the Gangetic plains 
The direction of oscillation was usually paiallol to 
tho trend of the epicontral region, not radial to it, 
suggesting that tho initial movement was principally 
along tho strike of tho fault Tho total duration of 
tho oarthquako was about live minutes, most of tlio 
damage being done duiuig the latter half of tho 
dmturbamo Suifaoo undulations, fi 12 ft long and 
poihftps 6 in high, weie soon oven at a distance of 
200 miles from the epioontial area A11 interesting 
feature of tho map of isosoismal lines is tlio occurrence 
of alternating zones of less and greater intensity 
outwards from the central tiait, due probably to 
displacements along secondary lines of weakness 
Within the central isoseismals lav a belt, 190 nnles 
long, in which tilting of buildings and collapse with 
subsidence of tho ground was morn marked than 
actual clestiaction bv vibration Tho belt probably 
lav over that part of tlio fracture along which 
differential movement was greatest 

Soil Survey m Berkshire Tho University of Reading 
has already published a soil survey of tho county of 
Berkshire, but it was clear that an intensive study 
of (ortain areas with tho use of more modern methods 
was desirable if an explanation was to ho obtained 
as to why fruit growing had boon able to establish 
itself as an important industry m a certain part of 
tho Vale of tho White Horse A detailed survey of 
this area has, therefore, been recently carried out 
by Dr F F Kay and tho results published by the 
Univorsity of Reading as Bulletin 48, “A Soil Survey 
of tho Eastern Portion of tho Vnlo of the White 
Homo” Tho district was found to fall into four 
natural areas, which are described in clotcul, and tho 
soiIh, classified on the basis of their soil profile 
characteristics, grouped into twenty soil senes, the 
appropriote weed flora being described for each The 
calcareous nature of the majority of tho soils neces¬ 
sitatis! the use of certain modifications of the usual 
methods of analysis especially in connexion with 
mechanical analyses and tho determination of 
exchangeable potassium High figures for potassium 
saturation wero correlated with a siliceous typo of 
clay and frno drainage conditions, and a classification 
of base saturates! calcareous soils is suggested on tlio 
basis of the nature of tho clay fraction Tho most 
useful fruit soils were characterised by free drainage 
conditions, a high degroo of potassium saturation and 
a siliceous type of clay Excellent cherries could bn 
produced on tho Blowbury and Harwell senes and 
very good quality apples grown on tho Hondred and 
Harwell senes Potash manuring was shown to he 
essential on tho light loams of the Coralhan 

Dust in the Air. The January issue of the Review of 
Scientific Instruments contains a description of an 
instrument for taking direct photographs of dust in 
the air, devised by Messrs L H Ott and J B 
1'icklen, of the Sloan Physios Laboratory of Yale 
The usual methods of collecting the dust in water 
or allowing it to settle on a plate of glass, or making 
the air containing it impinge on a glass Burfoco to 
which the dust adheres, thoy consider unsatisfoctory, 
and have found that by using strong illumination 
they oan photograph the dust particles. The air to 
be tea tod is drawn into the lower portion of a vertical 
tube which is then closed. The upper part contains 
a camera directed downwards and focused on a thin 
horizontal band of the air, which oan he stronglv 
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illuminated for an instant through a window in the 
side of the tube by a photographic! flash lamp outside 
the tube. A supersensitive panchromatic him is 
used and the whole apparatus woighs only 5 lb. 
A photograph of chalk dust particles which vary in 
size from 1 x 10*’ to G - 10-* cm is reproduced 

Theory of the Auger Effect E H S Burliop (Proc 
Roy Sor , A, Fob 1) has investigated thuoietically 
the radiationless transformation bv wliu li an atom 
lomsod in, say, the A shell, may re airango itself by 
an electron falling in from another shell ami giving 
up its excess energy to anotlior electron, which is 
expellod from the atom The quantum mechanical 
approach is similar t.0 that used by Hulrno to con¬ 
sider the internal convulsion of y-rays Hydrogen - 
like wave functions were used to roprosont the two 
electrons, the nucleus being supposed to be screened 
according to Slater’s rulos The probability of tran¬ 
sition between the initial state and the final stato (ono 
oloctron in the K sholl and one eloctron unquantised) is 
calculated by moans of a formula of Dirac, an allow¬ 
ance boing made for the fat t that either of two electrons 
may fall into the A shell, the other being ojoetod 
There is no moans of distinguishing those processes 
experimentally The intensity of tho K radiation is 
also calculated so that tho probability of radiati\e 
and radiationless transformation may be compared 
Numerical calculations aro carried out and compared 
with experimental results. The variation of the in¬ 
ternal conversion with atomic number is satisfactorily 
given, and tho variation of intensity among different 
transitions in the atom is also obtained m agreement 
with experiment 

Transmutation of Sodium by Deutons E O Lawrence 
(Phys Rev , Jan 1) has mude an extensive study of 
tho nuclear reactions produced in sodium by H’+ 
ions having energios of 1 7 million volts Tho follow¬ 
ing transmutations take place 

The production of ladio-sodium 

u Na“ | .D’-nNa” I ,H\ 
follow od by 

uNa"- ijMg 14 + e , 
altemutiv ely 

,iNn” + ,D’ — „Mg« + „»*, 
and possibly 

u Nn» + ,D*- ioNo’ 1 + ,He* 

Tho radio-sodium was produeod m considerable 
quantity (equivalent to about J mgm radium) and 
it is suggested that it may bo produced m this way 
for biological work Its decay period was measured 
with an electroscope, and gave a value of 15 5 hours, 
similar to that of tho radio-sodiuijn obtained by 
Fermi by a different procoss Absorption measure¬ 
ments woro made on the (3 rays, giving a probable 
maximum energy of about 1 2 rnv About one y-ruy 
was found to accompany each transformation, tho 
y-rays being probably monochromatic and of energy 
of the order of 5 J mv These y-rays should be valuable, 
for example, m tho study of electron-positron pair 
production. The protons accompanying the activa¬ 
tion of sodium were identified and their energy 
distribution studied Tho Oamow theory was found 
to account for the variation of radio-sodium yield 
with bombarding potential Noutrons and a-psrticles 
corresponding to the alternative reactions above 
were also found. 


NO,F. By the action of fluorine oil moderately 
concentrated mtrio acid, an explosive colourless gas 
of the formula NO,F is produced (G H Cady, J 
Amer Chem Soc , 56, 2635 , 1934) Tho vapour 
density is about 82, tho boiling point about — 42°. 
Tho gas is fairly stable at room temperature, but 
explodes on heating It has an irritating odour. 
NO,F is moderately soluble in water, with which it 
reacts slowly, liberating oxygen It liberates iodine 
from potassium iodide, forming a nitrate and fluoride, 
and reai ts with potassium hydroxido accordmg to 
the equation NO.F + 2011' = JO, + F' + NO,' + 
H,Q 

Mechanism of the Biological Oxidation of Ammonia. 
Mcxhih Uopalu Kao and K M Bandalai, writing finm 
tho chemical laboratories of the Andhra University, 
Waltair, India, state that they have investigated the 
possibility of the formation of hydroxylammo as an 
intermediate pioduct in tho oxidation of ammonia by 
nitrifying but term Various tpsts for hydroxylanune 
were employed, but always with negative results 
Thoro was no difficulty in detecting its presence after 
addition of small quantities to tho cultures The 
positivo results recorded b\ Mumford (1914) are 
attributed to tho uso of unpuio (ultures, and the 
cnnhnnntion given by Maz6 (1921), Kluyvor and 
Donker (1926) and Fowler (1934) is not bosod on 
experimental evidence 

A New Cold-Cathode Amplifying Valve. A paper en¬ 
titled “An Electron Multiplier” describing a now type 
of cold-cathode amplifying valve dovolopod by P T 
Farnsworth of the Television Laboratories, Ltd , 
USA, has recently boon roceived ( Electronic «, 
August 1934) This now valve is a high vacuum 
amplifier, which promises to find considerable 
application in television and other ospeots of radio 
communication Tho valve is cylindrical m shape 
and contains two cold cathodes, ono at each end, 
with a metal ring anode mounted contrally between 
them An electron produced photo electrically is 
accelerated towards tho anode, which is maintained 
at a high positive potential relative to tho cathodes 
A longitudinal magnetic field, produced by an 
external circuit, deflects the electrons, so that they 
miss the anode and stnko the second cathode, where 
thoy produco secondary emission Tho additional 
electrons so produced then travel m the reverse 
direction and the whole process is repeated In order 
to ensure that the electrons arrive at the cathodes 
with sufficient velocity to dislodge further electrons, 
a potential difference of the order 25-90 volts at a 
froquoncy of 60 megacycles per second is applied 
between the two oathodos from a circuit tuned to 
this frequency As the secondary omission process 
builds up, the current in this tuned circuit increases ; 
and this current can be controlled by the external 
magnotio field and by tho steady voltage applied 
to the anode. A maximum effect is obtained when 
this steady voltage is such that the transit time of 
the electrons between tho cathodes is an odd multiple 
of half tho period of the oscillations. It is stated that 
the actual current magnification obtained is enormous, 
since the electrons may make as many as a hundred 
complete transits of the tube, each time producing 
as many as six secondary electrons per original 
carrier. Different typos of valves have been produced 
for amplification and oscillation, but much further 
research appears to bo needed on the problem of 
making the valves uniform and efficient. 
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Foundation of the National 

A T the twenty-first session of the Indian .Science 
l Congress, held at Bombay in the first week 
of January 1934, the Con oral Committee considered 
the various suggestions regarding the foundation of 
an Indian Academy of Sciences that had boen modo 
during the previous jeur, and appointed a repre¬ 
sentative committee with the object of diafting a 
constitution to be laid before the next meeting of tho 
Indian Soience Congress, and to take nocossary stops 
to bring the Academy into existence 

Tho General Committee was of opinion (Resolution 
II) that the principal purposes for whi< h an Indian 
Academy of Sciences was desirable were 

(1) To act as a co-ordinating body between suentifio 
societies in India, institutions, and Government 
scientific departments and sorvn cs 

(11) To act as a body of scientific workers of 
emmenoo to promote and safeguard tho interests ot 
men of science in India and also to act as a National 
Research Council 

(in) To publish a camples rendus of papers load 
before tho Academy and also Memoirs and Trans 
actions 

(iv) To promote and maintain a liaison between 
men of science and men of letters 

(v) To secure and manage funds ami endowments 
for scientific research 

(vi) To do such other things as may be msessary 
for the promotion of seienco in India 

This Committee had an original membership of 
24, which was increased during the year to 39 by 
co-opting members reprosonting various mteiests, as 
was found desirable The Committee hold seven 
meetings and an emergency meeting At these 
meetings the various points of view woro considered 
very carefully and a scheme for the foundation 
of a National Institute of Scionces of India was 
e\ olved 

In accordance with the direction to tako necessary 
steps to bring the Academy into existence, the 
Academy Committee had submitted its proposals to 
a hundred of the loading moil of science of India 
representing all branches of science, and invited them 
to become its foundation fellows. An additional 23 
scientific workers were invited to become foundation 
fellows on tho vote of the first 100 foundation fellowB, 
making a total of 125 foundation follows Tho 
scheme makes provision for tho election of not more 
than ten ordinary fellows annually, in addition to 
a oertain number of honorary fellows 

This scheme was placed beforo the General Com¬ 
mittee of the Indian Science Congress held on 
January 3, 1935, and adopted unanimously, together 
with a recommendation that twenty-five ordinary 
fellows bo elected in the first yoar instead of ton 
The proposal for adoption was moved by Dr L L 
Fermor on behalf of the Academy Committoe and 
was supported by representatives of the General 
Committee (Prof P N Ghosh), Asiatic Society of 
Bengal (Sir U N Brahmachan), U P. Academy of 
Sciences (Prof K N Bahl) and Indian Academy of 
Sciences (Prof B. Venkatesachar). 

, At the inaugural meeting, which was held on 
January 7, 1935, Dr. J. H. Hutton, as president of 
the Indian Science Congress, requested His Ex- 
oellency Sir John Anderson, Governor of Bengal, to 
inaugurate the National Institute of Sciences of India 
In inaugurating the first session of the National 


Institute of Sciences of India 

Institute of Scionces nf India, His Kxcellonny Sir 
John Anderson inferred to the vauous stugos in the 
progressive organisation of modern scienco ui India 
He said that the foundation of a six uity of varied and 
comprehensive i haraetor, such as the Asiatic Society 
of Bengal, was tho first stage, followed throe quartors 
of a century later l>v the foundation of universities 
and specialist scientihc services The third stago was 
reached half a contury later with the foundation 
of the Indian Scienco Congiess holding annual 
mootings of individual scientific winkers, leading, 
after the lapso of a quarter of a i onturv, to the 
foundation of a contral and all-India co ordinating 
body, the National Institute of Scionces of India, 
embracing all modem s< lentihe rosoareh m Lndia 

His Excellency's speech was followed by the 
presidential address of Dr I, L Kenner, F H S , 
who has boen elected its first president Dr Former 
traced the history el the development of scientific 
research in India ill tho twentieth contury, leading 
up to tho formation of the National Institute He 
further explained the co ordinating functions of the 
National Institute vis-d-vis the Academies of Sciences 
in India, and the method by winch it is proposal to 
ensuie their oo operation The objects of tho National 
Institute are stated to bo “tho pi emotion of natural 
knowledge in India including its practical application 
to problems of national wolfaro”, which is indeed a 
very comprehensive programme 

The Institute will act os a body of men of science 
of eminence to promote and safeguard the mtorests 
of scientific workers of India Bj tho publication of 
a eomptes rendus containing summaries of the papers 
read before all Acadomies of Science in India and 
by tho pieparation of an annual report on the pro¬ 
gress of science in India in all its branches, it will 
focus attention on tho research work being dene in 
tho ooiuitry and indioate tho lines in which progress 
is desirod 

Tho National Institute will also bo prepared to 
act through properly constituted National Committoes 
in which other learnod acadomies and societies will 
be associated, and as tho National Research Council 
of India, for undertaking such scientific work of 
national anil international importance as required by 
tho public and by Govornmont, Tho National 
Institute and tho Acadomies of Scienco in India will 
have mutually complementary functions and will 
co-operate with each other as independent organisa 
tions The National Institute will thus occupy a 
vory important place in the scientific life of India, 
and its actmtios will be a potent factor m India’s 
national progross 

The inaugural mooting was followed by tho first 
ordinary general meeting of tho National Institute, 
which was held on January 8, 1935, ui tho rooms 
of the Asiatic Society of Bengal This mooting was 
attended by thirty-sevon foundation fellows and a 
large number of visitors from among the mombers 
of the Indian Scienco Congress Tho result of the 
ballot for the election of the first council of tho 
National Institute was announced at this meeting 
Tho Council for 1935 is constituted as follows . 

President: Dr L L Fermor, director of tho 
Geological Survey of India, Indian Museum, Calcutta 

Vice-Presidents ■ Brigadier H J Couchman, 
Surveyor-General of India, Calcutta; Prof. B 
Sahni, professor of botany, University of Luoknow. 
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Treasurer 1 l)r S L Horn, assistant superinten¬ 
dent, Zoological Survey of India, Indian Museum, 
Calcutta 

Foreign Secretary ■ Prof M N Saha, professor of 
physics, University of Allahabad 

Secretaries Prof S P Agharkur, Chose professor 
of botany, University of Calcutta Dr A M Heion, 
HUjiorintondont of the Goological Survey of India, 
Indian Museum, Calcutta 

Members of Council Mr M Af/al Hussain, 
principal of the Punjab Agricultural College, Lj all¬ 
pur, Punjab , Mr T P. Ilhaskara Shastn, dm* tor 
of the Nizarniuh Obseivatory, Hogumpot, Hyderabiul, 
Deccan , Dr S S Bhatnagar, university profossor 
of chomistry and director of tlio University Chemical 
Laboratories, Lahore , Mr 13 (' Hint, agricultural 
expert, Imperial Council of Agncultural Rosoarih, 
Now Delhi (and Simla) , Prof J C Ghosh, head of 
the Dcjiaitment o( Chemistry, University of Dacca, 
Kanina, Dacca , Dr F H Grav clj, supcrintondont 
of the Government Museum, Museum House, Egmore, 
Madras , Lieut Col K Knowles, protossor of piotu 
zoology, Si hool of Tropic al Medicine, Calcutta; 
Dr K S Knslman, Mahondralal Sire ar professor of 
physics, Indian Assentation foi the Cultivation of 
Scionco, 210 Bow Bazar Stieet, Calcutta, Piof 
h I\ Mitra, Khaira jirofessor of physics. University 
of Calcutta, University College of Science, Calcutta , 
Prol ,T N Muklicrjoo, Khaira profossor of chemistry, 
Umvorsitv of Calcutta, Umvorsity Collogo of Scienc e, 
Calcutta , Di C W B Norinuncl, directoi -general 
of observatories, Meteorological Oflito, Poona 5, 
Prof Ganesh Prasad, llarditigo professor of higher 
mathematic s, Umvorsity of Calcutta, Dr Bairn 
Prasad, director of the Zoological Survey of India, 
Indian Museum, Calcutta , Sir C V Raman, directoi 
of the Indian Institute of Scionco, Bangaloro , Lieut - 
Col S S Sokhoy, director of the Haflkino Institute, 
Parol, Bombay , Limit -Col J Taylor, director of 
the Oontral Kosoarch Institute, Kasauli (Simla Hills), 
Mr S C Trevor, president of tho Imperial Forest 
Kosourch Institute, Delira Dun, Mr F Ware, 
director of tho Imperial Institute of Votonnary 
Research, Muktesar 

Tho following representatives, in each oase a vico- 
prcsulont and a member of counc il, of scientific 
bodies in India wore also appointed 

Asiatic Society of Bengal Sir U N Brnhmachan, 
Medical Collogo Hospital (Retired) ; Mr C C 


Calcler, director of the Botanical Survoy of India and 
superintendent of the Royal Botamo Gardens, 
Sibpur, Howrah 

U P Academy of Sciences • Prof K N Bahl, 
profossor of zoology. University of Lucknow ; Prof. 
A C Banerji, professor of mathematics, University 
of Allahabad 

Indian Academy of Sciences • Prof B K Singh, 
profossor of chomistry, llavenshaw College, Cuttack ; 
Dr K V. A Krishnan, bacteriological research 
officer. School of Tropical Modicine, Calcutta. 

Indian Science Congress Association • Dr J H 
Hutton, doputy commissioner, Naga Hills, Kohunu, 
Assam, Mr W D West, assistant superintendent 
of the Geological Survey of India, Indian Museum, 
Calcutta 

At this first ordinary mooting, eleven papers wore 
road, the titles of which are given below 

(i) “Synopsis of tho Pre-Vmdhyan Geology of Raj- 
putana” by Dr A M Heron 

(n) “Physiology, Bionomics and Evolution of tho 
Air-Breathing Fishes of India” by Dr S L Hora 

(ui) “Problems of the Solar Corona” by Prof. M 
N Saha 

(iv) “Ionospheric Height Measurements at Allaha 
bud” by Mr. G R Toshmwal (communicated by 
Prof M N Saha) 

(v) “On the Electron Theory of Metals” by Dr 
It C Majumdar, University of Lahore (communi¬ 
cated by Prof M N Saha) 

(vi) “On Symmetrical Space with Minimum Rato 
of Expansion” by Prof N R Sen 

(vnj “Now Facts regarding Infection of Citrus 
coUetotrichum gleospornides ” by Dr II Cliaudhuri, 
Lahore 

(vm) “Synthetic Enzymo” by Prof H K Sen and 
Mr Soblianlal Banerji 

(lx) “On the Question of tho Expansibility of Zero 
m the Serios of Legendre Functions having Non- 
mtegral Parameters” by Prof Ganesh Prasad 

(x) “On the Cataphorotic Speed and Inorganic 
Colloids” by Prof J N Mukherjee, Mr S G 
Chaudhun and Mr B N Ghosh 

(xi) “Mon and Munda tn India and Boyond" by 
Dr. J H Hutton 

It may be confidently expected that tho National 
Institute of Scionces of India will play an increasingly 
important part m the development of scientific 
rosearch in India 


Mechanical Testing of Timber 


I N Sepl ember 1928 a committee was appointed by 
the Committee of the Privy Council for Scientific 
and Industrial Research to report "On the Mechanical 
Testing of Timber” This report' has now been 
issued (London H M. Stationery Office, 1934) The 
Committee had its origin as a consequents of work 
done during the War, in connexion mainly with the 
design of aircraft, when tho testing of timber became 
a matter of particular importance ; as was shown by 
the amazing development in aircraft construction 
and reliability In 1920, a report was published under 
the auspices of the Aeronautical Research Committee 
“On the Materials of Construction used in Aircraft 
and Aircraft Engines”, by Lieut -Col. C. F Jenkm, 
professor of engineering science in the University of 
Oxford. Prof. Jenkm had served as director of the 
Materials Section of the Tochiuoal Department, 


dealing with the production of aircraft under the 
Ministry of Munitions Chap x of the report dealt 
with the mechanical properties of timber in a com¬ 
prehensive manner 

The Committee appomtod in 1928 consisted of the 
late Sir Alfred Ewmg (chairman), Prof. C F Jenkm, 
Prof. A Robertson and Messrs. W. D Douglas and 
O. J Chaplin Tho terms of reference were taken as 
implying “an unrestricted review of the testing of 
timber for strength and elasticity” This necessarily 
inoluded consideration in detail of the methods of 
testing in use at the Forest Produots Research 
Laboratory, Princes Risborough. Various investi¬ 
gations were carried out at this Laboratory during 
the course of the investigation. Other important 
experiments were carried out for the Committee by 
Prof E G Coker in his laboratory at University 
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College, London, and by Mr. Douglas at tho lloyal 
Aircraft Establishment 

The history of tho dovolopment of the mochaiucal 
testing of timbers is not without interest. The system 
followed in most laboratories is practically that 
devised by the United States Foiestry Service, and 
is tho outoome of a scheme proposod in 1891 by Mr 
B S. Femow, thon chief of tho U S Forest Service 
At a somewhat earlier date, tho Prussian Cov em¬ 
inent hod laid down a basis for timber testing , and 
Femow stated that the two methods were prat tieally 
tho same, except that ui tho United States “the 
need of practically applicable results has boon kept 
in the foreground” Tho American systom roeoivod 
a further dovolopment about 1902 when it was 
adopted in tho newly established Forest Products 
Laboratory at Madison, Wisconsin In 1920, the 
U S Foieat Service requested tho American Society 
for Testing Materials to consider the standardising 
of tunbor tests, and tho methods then formulated 
were adopted in 1925 by tho liowly instituted British 
Forest Products Hose arch Laboratory Bofore this, 
they had boon substantially accepted in the procedure 
of the Forest Products Laboratories in Canada, 
India and New Zealand They have also boon adopted 
by Australia, tho Federated Malay States and to 
some extent by Sweden, Poland and Japan 

Tho Coinmittoo points out that its investigations 
are only concerned with mechanical tests on Bmall 
‘clear’ specimens of tunber—that is to say, specimens 
which are free from knots, shakes or otlior delects 
Tho work of forest products laboratories, it realises, 
is concerned with both large and small apis imens 

It is impossible horo to follow the Committee 
through the investigation work carried out which 
enables it to form its conclusions It should bo 
mentioned that the testing methods m use at tho 
tune had been adopted as standard ones and included 
the British standard specification for methods of 
testing small cloar specimens of tunbor (No 373- 
1929) issued by the British Standards Institution 
Although from a practical jxunt of view tho tests 


were the boat that could have been dovised with the 
knowledge then available, it was generally felt that 
sovoral of tho methods commonly omployod wore 
open to criticism from a scientific pornt of viow An 
opinion in this sense expressed to the Department in 
1928 by Prof G F Joukin lod to the appointment 
of tho Committee which 1ms pi-sonted the report 
now befc.ro us 

The Committee’s Report concludes with the follow¬ 
ing “Broadly speaking tho sovoral purposes for wInch 
mechanical tests for tunbor are, or may be. under¬ 
taken may bo clnssilind as follows — 

1 Tests which regard timber from tho point of 
view of tho physicist as a material for scientific 
examination, apart from any lntcwlod pi actual 
application 

II. Tests winch regard tunbor from tho point of 
view of tho ongmeer as part of a structure that is to 
bo designed to carry certain loads or perform other 
spociliod duties 

III Tests appropriate for tho grading of a 
number of timbers or for judguig ol their conformity 
to a given spec ification ” 

“Much, but by no means all, of tho work of a 
Forest Products Laboratory falls within tho third 
category and rnay proporly involve mothods of 
testing which would not bo appropriate for the first 
purpose or oven the second On tho other hand, 
tests suitable) for the first purpose, or the second, are 
often attended by difficulties and restrictions which 
would [iut them out of court as matters of routine 
It is cloarly desirable that, subject to these con¬ 
siderations, the interpret at ion of all tests should be 
intelligible and their results definite , but it should 
bo recognised that m providing for the various pur¬ 
poses here roughly indicated, tests of widely different 
character must be contemplated and they will bo 
suhjoct to different canons of criticism ” 

Timber testing has a growing value in tho world of 
to-day, and the work of this Coninutteo will be re 
ceivcxl with high approval and gratitude by research 
oentros throughout the w'orld. 


National Inland Water Survey 


f I ’'HE paper on “National Inland Water Sure oy’’ by 
J. Dr Brysson Cunningham, road at tho mooting 
of the Royal Geographical Society on March 11, sot 
out tho scope of a survey required, not merely to 
serve the responsibilities of tho Ministry' of Health in 
regard to water supply for domestic purposes, but 
also to meet the nnods of industry and comrneroe, 
the possible development of hydro-oloctne motivo 
power, tho requirements of irrigation, fisheries and 
navigation, the drainage of low-lying lands, tho 
prevention of floods and other equally important 
matters. It defined a national survey, in the toi hnioal 
and only satisfactory sense of the word, as a com¬ 
prehensive artd accurate measurement and complete 
registration, so far as may be practicable, of all the 
water to be found in a country, whothor contained 
m lakes, rivers, streams, wells, artificial reservoirs, or 
subterranean strata and cavities A survey', it stated, 
should be regarded as a purely scientific undertaking, 
necessitating special technical knowledge and super¬ 
vision, and in order to ensure its absolute impartiality, 
where so many different and possibly conflicting 
purposes are to be served, it should, as recommended 
by the Committee of the British Association, be 


conducted by an organisation “independent of any 
interest m tho udmunstration, control or uho of 
water", such an organisation being available m the 
Department of Scientific and Industrial Research, 
which is equipped for work of this kuid and possesses 
tho essential scientific authority 

Proceeding to outline tho programme of a suivey, 
attention was directed, in connexion with raintall, to 
the work of tho British Rainfall Organization, which 
for a number of years pant has carried out in an 
admirable manner the superintendence, colloc tion and 
publication of data Evaporation and soil absorption 
have not yet received tho dogreo of attention needed 
for the purposes of a survey It is also a regrettable 
fact that, up to the present tune, there has boon no 
department, or eontral organisation, constituted to 
deal with direct hydrological measurements of tho 
amount of water actually derived from rainfall 
While certain undertakings take gaugmgs for their 
own purposes, those are relatively few and the 
observations are not accessible by tho public The 
determination of run-off, that is, tho bulk of tho 
water which, following rainfall, escapes to tho sea. 
constitutes therefore the greatest Hold of activity for 
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tho survey The roe olds of tho Thames Conservancy 
at Teddington Weir wore instanced as ono of the few 
cases of really effective rivei measurement In 
England and Wales, much assistance m regaid to 
stream gauging can bo rendered by the Catchment 
Boards instituted under the Land Drainago Act, 
1930. 

The investigations of the British Association Com¬ 
mittee wore briefly described, and Dr Cunningham 
then proceeded to rev low tho mothods and organise 
tions adopted m certain other countin'*, namely, 
Canada, tho United States, Krani e, Germany, 
Switzerland and Italy A number of lantern slides 
were exhibited illustrative of tvpnal apparatus and 
installations in opciation in tho respective services 
It was shown that in all those rountiies, in addition 
to rainfall measurement, great importance is attached 
to tho consistent gauging and measurement of river - 
and stream-flow and to tho pollination of tho Jesuits 
obtained, so as to bo anossiblo by all who aro 
interested 

Dr Cunningham urged that it should lx considered 
an essential part of the duty of those in charge of a 
survey to disseminate information and advice to local 
authorities and others engaged m tho exploitation of 
water supplies and the < ontrol of floods Finally, he 
said it would largely nullity the value of n survey if 
it were limited to tho mere collection and filing of 
records and statistics The keynote of the organisa¬ 
tion should he active researi h. 


Fungi of South Australia 

A VERY useful sonos of handbooks on the flora 
and fauna of South Australia ib prepared by 
the British Scionco Guild (South Australia Branch) 
and publishod by the Government of South Australia 
Tho oditonal committoo shows that “there is an 
admitted lack of inexpensive but accurate books 
dealing with the plants and animals of South 
Australia, and it is felt that tho absence of such has 
been a real handicap to young Australia, and so to 
tile progress of Australian Science” 

Handbooks on tho general flora, mammals, fishes, 
tho building of Australia and tho succession of life, 
crustaceans, and reptiles and amphibians have already 
been publishod, while seaweeds, spiders, moths and 
butterflies, ants anil birds are to bo described in 
future volumes Tho gratuitous services of recognised 
authorities on particular subjocts have been obtained, 
whilst the Government of South Australia publishes 
tho volumes at low prices In spite of tho serious 
depression through which South Australia has been 
passing, the Government has shown a commendable 
breadth of vision, and earned tho gratitude of all 
scientific workers by continuing to publish this 
senes 

Part 1 of the handbook on “Toadstools and Mush¬ 
rooms” before us is by Prof J. B Cleland, chairman 
of the Handbooks Committee, and combines scientific 
exactitude with a simplicity of statement which should 
bnng the knowledge within reach of any intelligent 
person. The introductory sections are particularly 
well wrntten. They deal first with general questions 
of distnbution and aotivity, and then with uses of 
fungi, poisoning, fungi and art, localities affected by 
different species, fungi and bush fires, larger fungi 
eaten by mammals, insects and other animals, 
luminescence of fungi, fairy rings, mechanical force 


exerted by fruitmg bodies, methods of collection and 
preservation, and descriptions of special terms used in 
classification 

This takes up forty pages of closely-printed text, 
and the remaining 138 pages are devoted to a general 
classification of tho higher fungi, and to a dotailed 
classification of tho Agaricacea* The systom adopted 
for the latter combines the ordoily, reasoned group¬ 
ings set forth by Oarleton Rea (in “British Basidio- 
mycetiB”) with tho convenient dotail of Clausson’s 
subdivision by spore colour This combination is 
used by the foremost students and teachers of 
mycology in Groat Britain Convenient keys to the 
spocios, as well as to the genera, aro given 

Thirty-favo photographs and drawings and six 
coloured plates enrich the text, and the prico of five 
shillings is coitainly extremely low for such a volume 
Copies may be obtamod from the Government Printer, 
North Terrace, Ailolaide British students of mycology 
con hud a wealth of helpful description for many 
of our native speoies 


University and Educational Intelligence 

Cambrjihuc —The Department of Scientific anil 
Industrial Reseaich has offciod 12,300 for building 
and equipping an extension to tho Low Temperaturo 
Research Station on its southern side It is to be 
used in porpotuity for si lenti Ik lesearch and m the 
first uistanco for lesearch on pioblems arising out of 
the prosorv ation and handlmg of foodstuffs Tu the 
letter making this offer, it is stated that the Coin- 
mitteo of Council has hail under consideration the 
possibility of further extensions ol the Station in tho 
futuie, and that tho only areas where such extensions 
appear to be practicable are at the southern end of 
the eastern side of the Station and at its north-eastern 
comer Having regard to the developments which 
have taken place smeo the Station was first eroetod, 
the Committee considcis it desirable that these two 
areas should ho reserved against future needs 

The Smith’s Prow are awarded to H G Booker, 
of ChriHt’s College, and L Howarth, of Gonvillo and 
Cams College Rayleigh Prizes aro awarded to A F 
Devonshire, of Truuty Hall, T K Faulkner, of 
Gonvillo and Cams College, and F Smithies, of St 
John’s College 

Edinburgh —Tho Sonatas Academicus has re¬ 
solved that the honorary degree of LL D be offered 
to the following, for conferment at the Graduation 
Ceremonial to bo held on Juno 28 —The Right Hon. 
Lord Bledmloo of Lydnoy, Governor-General and 
Commander in-Chief of Now Zealand , Dr Nicholas 
Murray Butler, president of Columbia University, 
New York , Dr James L Garvin, editor of the 
Observer , Mrs M M Ogilvie Gordon, geologist, and 
vico-president of tho International Council of Women , 
Prof J Graham Kerr, rcgius professor of zoology in 
tho University of Glasgow , Prof John Laird, regius 
professor of moral philosophy in tho University of 
Aberdeen ; Sir George Macdonald, formerly secretary 
of the Scottish Education Department, archaeologist, 
numismatist and historian; Mr. John Donald 
Pollock, Surgeon-Commander R N V R. medical 
serviee during the War ; Dr. A. N Richards, pro¬ 
fessor of pharmacology m the University of Pennsyl¬ 
vania ; Tho Hon Lord St Vigeans, formerly chair¬ 
man of the Scottish Land Court 
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Dr L Farkas, who has been working m the 
Department of Colloidal Science in the University 
of Cambndgo for tho last two years, has been 
appointed lecturer in physical chemistry and hoad 
of the new Department of Physical Chemistry in the 
Hebrew University, Jerusalem, Palestine 

The University of Durham inaugurated in October 
1924 a Department of Science, and u statistical 
summary of tho work accomplished in it in tho on- 
suing ten years 1924-34 has now boon published Its 
educational work has been mainly for the bonofit of 
prospective school teachers, those numbering 220 out 
of a total of 304 students who ontored for under¬ 
graduate courses, but a substantial volume of original 
work has been done Excluding book reviews anil 
Other miscellaneous publications, origmal papors, 
including books, published from the Department 
between October 1924 and Decomber 1934, numbered 
118, of which a large proportion, 49, wore concerned 
with geology, local or general A distribution of 
undergraduato students ui 1934 among subjects 
assigns to physics 47, geology 39, mathematics 30, 
ohomistry 34, botany 22 and geography 4 


Science News a Century Ago 

Improvements in Iron Manufacture 

On March 16, 1835, Dr Clark read a paper “On 
the Application of the Hot An Blast in the Manu¬ 
facture of Cast Iron”, to tho Royal Society of 
Edinburgh. After giving a general account of the 
manufacture of cast iron, ho said that the method 
first suggested by Mr NoiIson of Glasgow and tried 
at tho Clyde Iron Works consisted of previously 
heating the air thrown into the blast furnaoe, Tho 
method was found to produce a vast saving of fuel 
and of flux Duruig the experiments made in 1830, 
the air was heated to 300° F In 1831, Mr Dixon 
of the Calder Iron Works thought of substituting 
raw coal for the coke which had hitherto been 
employed for fuel, at the same time heating the air 
to 000° F. The rosult was that three times as much 
iron was now made by tho uso of a givon weight of 
coal as formerly 

Geology of the Cordillera 

On March 11, 1835, H M S Beagle anchored again 
at Valparaiso, and a few days later Darwm set out 
to cross the Andes to Mondoza by the Portillo Pass. 
In his account of the journey, he recorded on Maroh 
19, 1835 : “All tho mam valleys in the Cordillera 
are characterised by having, on both sides, a fringe 
or terrace of shingle and sand, rudely stratified and 
generally of considerable thickness. . . No one 
fact in the geology of South America interested me 
more than thesa terraces of rudely-stratified shingle. 
They precisely resemble in composition the matter 
which the torrents m each volley would deposit, if 
they were cheekod in their course by any cause, suoh 
as entering a lake or arm of the sea ; but the torrents, 
instead of depositing matter, are now steadily at 
work wearing away both the solid rook and those 
alluvial deposits, along the whole hue of every mam 
valley and side valley It is impossible hero to give 
the reasons, but I am oonvmced that the shingle 
terraces were accumulated during the gradual eleva¬ 
tion of the Cordillera, by the torrents delivering, at 


successive levels, tlioir detritus on tho beach hoods 
of long narrow arms of tho noa, first high up the 
volleys, thon lower and lower down os tho land 
slowly rose If this ho so, and I cannot doubt it, 
tho grand and broken chain ot tho Cordillera, instead 
of having boon suddonly thrown uji, as was till latoly 
the universal, and still is the common opinion of 
geologists, has boon slowly uphoavod m mass, m tho 
same gradual maimer as the coasts of tho Atlantio 
and Pacific have rison within tho rei ent ponod A 
multitude of facts in tho structure ot the Cordillera 
on this view receive a simple explanation ” 

Investigations on Vesuvius 

At the Royal Sooioty on March 19, 1835, 

Daubony read a paper entitled “Some nccount of tho 
Eruption of Vesuvius, which occurred m the month 
of August 1834, oxtraoted from the manuscript 
notes of the CavaUere Monticelli, Foroign Asso¬ 
ciate of tho Geological Society, and from other 
sources , together with a Statement of the Products 
of tho Eruption, and of tho Condition of the Volcano 
subsequently to it". After the eruption, the author 
had descended twico into the crater, which thon 
presentod a comparatively level surface, its sides 
consisting of strata of loose volcanic sand and rapilli, 
coated with incrustations of common salt, ooloured 
rod and yollow by poroxido of iron. The vapours 
wluoh issued from the various parts of tho surface, 
collected and condensed by means of an ‘alembio’ 
introduced into the ground, wero found to consist 
pruicipally of stoam and munatic acid, with only 
a alight trace of sulphurous or sulphuric acids The 
author considered that carbonic acid was also 
oxhaled, but neither nitrogen nor sulphuretted 
hydrogon appoarod to form any part of the gas 
emitted 

The London and Greenwich Railway 

In a note ui its issue of Maroh 21, 1835, the 
Mechanics' Magazine, referring to the London and 
Greenwich Railway, tho first railway runnuig out 
of London, said, “the Greenwich Railway will 
oertauily not be roady to tako passengers to the fair 
on Easter Monday, although aooordmg to some 
sanguine expectants, it was to bo ready for that 
purposo two years ago It is still progressing, how¬ 
ever, and some of its arohes have now made their 
appearance at the London Bridge ond of the line, 
close to Tooley-stroot It is understood that a 
locomotive will ply at Eastor, for tho conveyance 
of passengers on that part already completed , of 
course, such a trip will be taken more for tho gratifica¬ 
tion of ouriosity than for tho Bake of utility A plan 
has been broachod for erecting a landing place for 
steamers at Deptford, in connexion with the rail¬ 
way The success of such a speculation, how¬ 

ever, is problematical. In nearly the same time that 
it would take a team-vessel passengers to land at 
Deptford, and get seated ‘all right’ m the railway 
carnages, they might by going on in the steamor, 
be at the end of their voyage , and could tho trans¬ 
ference bo effected with even instantaneous rapidity, 
the railway carriages could not land passengers in 
the city, as the steamers now do, but in Tooloy- 
etreet, Southwark, a good quarter of a milo away” 
As originally planned, the radway hod 878 arches, 
and alongside the line was to be a tree shadod road, 
a parade for invalids and children “incomparably 
superior to the boulevards of Pans”. 
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Societies and Academies 

London 

Royal Society, March 7 C T R Wiuwn and J (5 
Wilson On the falling cloud-chamber and on a 
radial-expansion chamber The advantages of re¬ 
moving a cloud-chamber from a confined space 
such as that between the poles of u magnet by 
lottmg it fall, and photogiaphing the tracks while 
the chamber is falling freely, are pointed out A 
now typo of cloud-chamber, which has the form of 
a shallow cylinder with plane glass ends and in 
which the motion of the air during expansion is 
radial, gives good results It is found, as anticipated, 
that dropping the cloud-chamber anil photographing 
whilo it is falling freely enables undistortod track 
pictures to bo obtamod (by olimmating gravity) 
when the interval between expansion and lllurama 
tion is prolonged to such an extent, that with 
the cloud-ehamber stationaiy, distortion by con- 
voction currents has become serious P I Dee 
and (' W Gilbert The transmutation of heavy 
hydrogen investigated by the cloud track method 
The ,Ho* nuclei produced in the reartion 

jH'-f .H’-.He* 1 „n> 

have been detected in the expansion chambei by 
passing a beam of artificially accelerated 1 H* ions 
into a gas mixture containing heavy hydrogen The 
range of this group of particles has been measured 
and is 4 3±0 2 mm lor zero bombarding eneigy 
The neutrons produces! in the same bombardment 
have nil energy of 1 8 ±0 2 x 10* electron volts 
These results are m agreement with the application 
of the conservation of momentum to the process 
assumed A value of 1 0080 fcO 004 is thereby 
deduced for the- muss of the* neutron 

Paris 

Academy of Sciences, Januaiy 28 (C R , 200, 357- 
428) Jean Tilho Some geographical jieculiarities 
of the new Franco-Itahan frontier between French 
Equatorial Africa and the Tnpolitaino Suggestions 
that in drawing the new frontiers sufficient regard lias 
not been paid to geographical details Lotus de 
Brogue . A remark on the interaction betwoen 
matter and the electromagnetic field Charles 
Acharo and Maurice Pikttrk Researches on the 
protein of the hepatic tissue Description of results 
obtained by the application of a now procoss, m 
which the pulp mixed with water is projected in a 
very fine stream against a polished surface oooled to 
— 30° C William Bowie The support given to 
geodesy by the Government of the United States of 
America Albert Francis Blakeslee was olected 
Correspondant for the Section of Botany, in succession 
to the late K Chodat Maurice FrAchrt The 
general solution of Chapman’s equation. Jacques 
Delsarte : Application of the theory of mean 
periodic functions to the solution of the equations of 
Fredholm-NOrlund P J Myrbero • The representa¬ 
tion of automorph functions belonging to groups of 
genus zero GArard Petiau The matrices of the 
theory of the photon Pierre MassA : Various 
problems on the limits of the theory of mtumeacenoee 
Daniel Barbikr, Daniel Chalongb and Etienne 
Vabsy i The spectro-photometrio study of the short 
wave-length radiation of some stars A description 


of experiments carried out at the Jungfraujoah 
Observatory Measurements were made mainly on 
stars of types A and B for wave-lengths between 
4500 and 3100 A Claude Charmetant . The 
electrolysis ol zinc chloride in solution in mixtures of 
water and ethyl alcohol The effects of varymg pro¬ 
portions of alcohol and of different current densities 
have been studied Pierre Jacquet The mechanism 
of tho action of certain colloids m electrolytic baths. 
Pierre Jacquinot The fine structure of the com¬ 
ponents in tho Pasclien-Back offoct in multiplots 
Ion I Agarbiceanu The magnetu weakening of 
tho fluorescence of Te, and S, Charles DhArA and 
Mlle Anne Raffy The fluorescence spectra of 
rubena (totraphenylrubeno) in benzene solution and 
Ui tho solid state Two reproductions of spectrographs 
are given R Audubert and C Reithmuller The 
spectral sensibility of photo-eleotrio counters 
LAonard Sosnowski The artificial radio-activity 
excited in gold and the complexity of its radiation 
F Francois The system antimony iodide, potassium 
lodido, water Jean Bureau The diagram potas¬ 
sium nitrite — wator The hydrate KNO„ 0'5H,O 
Mario Picon The action of heat on some metafile 
oampho-carbonatos Clement Duval Can cobalt 
ha\o a co ordination number eight ? The author, 
repeating the experiments of K Matsuno, has been 
unable to confirm his experimental results and regards 
his conclusions as doubtful Marcel Mathieu The 
structure of trinitrocellulose Discussion based on 
X-ray measurements L Palfray and S Sabktay 
The application of the Cannizzaro reaction to the 
fatty and arylfattv series Robert Truffault The 
polymerisation of cyclohexane in the presence of 
phosphoric anhydride Charles PhAvost . The 
synthesis of one of the dihydroanthranediols Jean 
Grard The nitration of starch Nitrating starch 
by a modified method gave a product containing 11 5- 
12 5 per cent nitrogen This is less stable than 
nitrocellulose and differs from the latter in itH pro¬ 
perties Pierre Chatelain Tho measurement of 
tho refractive indices of para-azoxyphenetol in the 
state of anisotropic liquid Hubert Oarrioue . 
The radioactivity of air in the mountains Henri 
Geslin and Jean Servy An index characterising 
dryness from the agronomic point of viow W 
Kopauzewski The jollying of proteins by acids 
Lazare Silberstkin The chemionl composition of 
bone The case of the femur of the horse Lucibn 
Plantefol and Georges Champetikr The action 
of heavy water on tho germination of pollen Com¬ 
parative study of the germination of pollen grains by 
ordinary and heavy water There are marked dif¬ 
ferences, but heavy water cannot be regarded as toxio 
to tho pollen 

Cracow 

Polish Academy of Saence and Letters, January 7 W. 
Jacyna Action at close quarters and action at a 
distance m the characteristic equation of thermo¬ 
dynamics. W Jacyna , The principle of the pre¬ 
dominating influence m the characteristic equation 
of thermodynamics K Dziewonski and M. Otto . 
Study on a-methylnaphthalene Mlle J Woloszyn- 
ska i The algse of the lakes and marshes of the 
Tatra. Two Gymnodimans of the lakes ’Morskie 
Oko’ and ‘Czamy Staw pod Rysami’ J. Tub t 
Researches on the embryomo neoplasmoida L W 
Wisniewski : Cereana duina, and its evolution m 
Herpobdella atomarm Sr. Mabkowski : The evolu¬ 
tive cycle of Bolhnocephalua acorpH. 
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Royal Danish Academy of Science and Letters, Novem¬ 
ber 2. Niels Bohr On the applicability and hmita 
tion of the methods of classical physics in the 
description of collision and radiation processes 

November 30 L. Kolderup Rosenvinqh . 
Distribution of the Rhodophycea; in Danish waters 
Statistical investigations on the distribution of 
the Danish Rhodophyceie show that the numbor 
of spocios decreases greatly from the northern 
Kattegat to Bornholm The species dominant in the 
south, winch are, however, common in the northom 
districts, docrease moro rapidly, with the consequence 
that the northern species arc more numerous than 
the southern in the intermediate zones 0jvind 
Winge : Experimental alteration of sox chromo¬ 
somes into autosomes and vice versa, as illnstrutod 
by Lebtales. The common view concerning the dis 
tnbution of the sex-determining elements in the 
sex chromosomes and the autosomes is incorrect 
Female, as well as male, genes are present in tho 
autosomes, and by systematic selection of male or 
female autosomal genes tho sex may be changed 
In the experimentally produced Lebute* race in 
which both sexes have XX, 50 per cent of each sox 
are bom in tho spring, whilo nearly 100 J>er cent of 
females are bom during autumn and winter, the 
external conditions having some influence u]x>n sox 
determination m this race Besides normal XX 
fomales and XV males, the following types have 
been produced XX males, XY females, and YY 
males By crossing the XX males to normal females, 
all the offspring wdl be fomale, while YY males give 
only male offspring when crossod to normal femalos 
XY femalos crossed to normal XY males givo males 
and females in the proportion 3.1, as expected 
The male-determining element in tho Y chromosome 
is at one end. The gone contents of the sex chromo¬ 
somes have been partly mappod out. 

Washington, D C, 

National Academy of Sciences (Proc , 20, 601-581. 
Deo 15, 1934). T E Sterne The accuracy of 
least squares solutions (2) The standard deviation 
of the errors of linear equations of condition 
Margaret B Siler • Chromosome numbers in certain 
Ricoiaoe®, Two basic numbers are found, 8 and 9, 
these include one chromosome very much smaller 
than the remainder Henrv E Merriam and John 
E. Ruteler, Jr Reversible ooagulation in living 
tissue (13), Caffeine increases the reflex excitability 
of the oentral nervous system from above down¬ 
wards, and it causes insomnia It can be counter¬ 
acted by an appropriate dose of sodium rhodanate 
G A. Lebedbff : Oenetios of hermaphroditism in 
Drosophila tdnlts The third ohromosome recessive 
gene (intersex) causes reversion of homozygous 
females to sterile males. Modifiers determine the 
time when this gene beoomes active and henoe the 
degree of hermaphroditism C. W Metz and E H 
Gay i Organisation of salivary gland chromosomes 
in Soiara in relation to genes Those chromosomes 
shows 'bands’ or ‘discs’ causing stnations similar to 
those observed in the salivary gland cells of Diptera 
The strain of Sciara used shows regularly one par¬ 
ticular ‘vesicle’ extending only half-way round the 
chromosome. Observation of fixed and living material 
suggests that, in the region of this ‘vesicle’, the two 


component chromosomes are not fused to form a 
cylinder, but he side by side The ‘vesicles’ or ‘seg¬ 
ments’ of different regions differ slightly and seem to 
be the ‘chromiolos’ thought by Belling to represent 
genes W E Castle Body size of reciprocal 
hybrids in rabbit crosses If chromosomal genes 
alone function in the genotic determination of body 
size, then reciprocal crosses between pure races of 
different size should give identical results In such 
crosses between a laige and three smaller races of 
rabbits, tho offspring of largo female mated with small 
male are, however, significantly larger than those 
of small female crossed with large male Chester 
Stock A Hypertragulid from the Sospo Uppermost 
Eocene, California W W Coblentz and R Stair 
Ultra violet transmission changes in glass as a 
function of the wavo-length of tho radiation stimulus 
Soda lune-sihea and soda silica glasses show stages 
in photo-oheinu'al equilibrium which are different 
for oach wavo-length of homogeneous radiation 
to which the glass reacts, and tho soda seems to be 
tho sensitive constituent To attain each stage of 
equilibrium, transmission may increase or decrease, 
according to tho history of the specimen For wave¬ 
length 254 my and shorti r, depth of jienet ration is 
small, for wav e-length 365 my and longer, penetration 
is deep The shortest and tho longest wave lengths 
used had the greatest photo chemical effects, namely, 
in depreciating and approciatuig respectively' the trans¬ 
mission of a soda lime-silica glass J L Synge 
On the expansion or contraction of a symmetrical 
cloud under the mfluenco of gravity, A discussion 
employing invariant equations consequent on the 
usual field equations JnsEnt Hall Bodine . To 
what extent is developmental block dependent upon 
the metabolic activity of tho ombryomc cell T By 
immersing grasshopper eggs showing developmental 
block in hypertonic balanced salt solutions, it is 
shown that the block is not primarily dependent on 
the gonoral oxidative metabolism and indeed that 
the oxygen consumption rate itself is a result of the 
block Selio Hecht A theoretical basis for intensity 
discrimination in vision Photo-rocoption requires 

(а) an inactive photosensitive substance which 
absorbs light and is changed by it into an active 
substanoe responsible for the norve impulse, and 

(б) a mechanism for maintaining the supply of 

sensitive substance Equations are developed 

describing such a photo chemical system, and they 
givo curves which fit tho experimental results for 
Drosophila, the boo, the clam and the human eye 
Contrary to earlier results, it is found, in accordance 
with this theory, that A 1\I (whore / is intensity'), 
after decreasing rapidly with increase of J, reaches a 
constant low value and does not rise again after 
passing through a minimum J S Nicholas and 
Dorothea Rudnick The development of rat 
embryos in tissue culture The medium used was 
heparmisod rat plasma plus rat embryonic extract 
Embryos of prosomite to early 5-7 somite stages 
were observed up to 72 hours after oxplantation 
Growth and differentiation occur, but in 48 hours 
are one half and three quarters rospoctivoly of that 
of controls L H Kleinholz Eye-stalk hormone 
and the movement of distal retinal pigment in 
Palatrncmetea. Eye-stalks of this shrimp stimulated by 
light secrete a hormone causing inward migration of 
distal pigment cells ; no substance of opposite action 
appears in the dark, so that the outward movement 
of the pigment cells appears to be inherent in 
the pigment cells themselves. B Kaufmann and 
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H. D. Ubsell . The dissection of closed surfaces and the 
Phragmen-Brouwor-Alexondroff thoorem William 
W. Flexmer and Madeline Levin The inter¬ 
section of arbitrary chains and its boundary. W J. 
Trjitzinsky . The genoral case of linear integro- 
difforontial equations John L. Vandkrslice : 
Conformal tensor mvariants. A. Adrian Albert • 
Involutonal simple algebras and roal Reimann 
matrices. 


Forthcoming Events 

[Meeting* marked with an astenek are open to the public.] 
Sunday, March 17 

British Museum (Natural History), at 3 and 4 30 — 
M Burton “Myths of the Oountrysido” * 


Monday, March 18 

British Museum (Natural History), at 1130—Dr 
Hugh Scott “Insect Collecting in Abyssinia” * 

British Psychological Soi iety (Industrial Section), 
at 8 —Dr Jose Germain “Industrial Psychology in 
Spain” 

Royal Geographical Sot iety, at 8 30 —Lieut -Col. 
R B Seymour Sowell “The Floor of the Arabian 
Sea" 

Tuesday, March 19 

British Institute op Philosophy, at 8 15 —(at Uni¬ 
versity College, Gower Stroet, London, W C 1)—Sir 
Josiah Stamp “Can Present Human Motives Work 
a Planned Society ?" * 

Royal Anthropological Institute, at 8 30—(at the 
London School of Hygiene and Tropical Medicine, 
Keppel Streot, W C 1) —Film of “The Worora Tribe 
of N W Australia Technology and Ceremomos”, 
comments by Rev J R B Lovo. 

“Stonehenge and its Problems” , comments by 
Gerald Heard. 


Wednesday, March 20 

Royal Meteorological Society, at 7 30 —Dr. F. J. W 
Whipple “The Propagation of Sound to Great Dis¬ 
tances" (G J. Symons Memorial Lecture) 

Royal Society op Arts, at 8 —Wing Commander T R. 
Cave-Browne-Cave “Exhaust Noise and the other 
Noises of Motor Transport" 

Thursday, March 21 

Chemical Society, at 8—Discussion on “Recent Pro¬ 
gress in the Chemistry of the Terpenos”, to be opened 
by Prof J L. Simonson. 

Friday, March 22 

Queen Mary College, at 5 30.—Prof E. K. Rideal. 
“Sdme Problems in Surface Action” * 

Institution of Professional Civil Servants, at 8.30.— 
(at the Royal Society of Arts, John Street, Adelphi, 
W C 2).—Prof. H Levy : “Soienoe and Social Re- 
sponsibihty”.* 

British Science Guild and the Geographical 
Association, at 7.30.—(at the College of Technology, 
Manchester).—Comm. L. 0. Bemacchi • “Antarctic 
Exploration, Past and Present”.* 

Royal Institution, at 9 —Prof. B. Melvill Jones. 
“Speed”. 


Official Publications Received 

Cheat Britain and Ireland 

Proceedings of the Fourth International Congress for Applied 
Mechanics, Cambridge, England, July 8rd-9th. 1934 Pp xvlll+283 
(Cambridge Printed at the University Press.) 

Technical Publications of the International Tin Research and 
Development Council Series A, No 7 The Determination of the 
Poroetty of Tin Coatings on Steel By D J Macnauahton. 8 G 
Clarke and J C Prytheroh. Pp 0+8 plates Series A, No H Tin¬ 
plate, some Fundamental Considerations By W E Hoare Pp 
IS+4 plates Series D, No 1 A Study of the Yellow Stain on Tin¬ 
plates By 0 E Bcvnon and C J Leadbetter, under the supervision 
of Prof (f A Edwards Pp 11+4 plates (London International 
Tin Resoarch and Development Council) 

Reports of the Progress of Applied Chemistry Issued by the 
Society of Chemical Industry Vol 19, 1934 Pp 840 (London 
Society of Cbemloal Industry ) 12s 64 , to Members, 7* S d 

College Hall, London (University ol London) Fifty-second Annual 
Report, September 1st, 1933-Auguet Slut, 1934 Pp 48 (London 
College Hall) 

Other Countries 

New South Wales Ileoartmont of Mines Geological 8urvev 
Mineral Resources. No 


...._-._ ...I 92, No 14 Arrlieo- 

__ ___... the Bay Islands, Spanish Honduras By 

William Duncan Strong (Publication 3290 > Pp vl + 76 + 33 plates 
(Washington, 1) C Smithsonian Institution) 

India Meteorological Department Scientific Notes. Vol S, No 
60 A Study of the Atmospheric Horizontal Visibility at Bangalore 
By A Ananthapadmanahha Rao Pp 141-157+3 plate*. (Delhi 
Manager of Publications ) 10 annas . Is 
Commonwealth of Australia Council for Scientific and Industrial 
Research Pamphlet No 51 The Chemistry or Australian Timbers 
Part 4 A 8tndy of the Lignin Determination. II By W E Cohen 
(Division of Forest Products, Technical Paper No 14) Pp 20 
(Melbourne Government Printer) 

Transactions of tho National Institute of Scicnoes of India Vol 1, 
No 1 Physiology, Bionomics and Evolution of the Alr-Brcathlng 
Fishes of India By Dr S L Hora Pp. 16 + 1 plate (Calcutta 
National Institute of Sciences of India ) 

1' 8 Department of Agriculture Te< hnlcal Bulletin No 456 The 
European Com Borer and Its Controlling Factors In the Orient By 
Charles A Clark Fp 38 (Washington, D 0 Government Printing 

Proceedings of the Boston Society of Natural History Vol 40, 
No 4 On the Habits and Distribution of Birds on the North Atlantic 
By v C Wynne Edwards H P 233-346+plate« 3-6 (Boston, Maas 
Boston Society of Natural History ) 

U S Department of the Interior Office of Education Bulletin, 
1033, No 2 Statistical Summary of Eduoatlon, 1931-32 Prepared 
by Emery M Foster Pp 12 5 cent* Bulletin, 1934, No 8 Super¬ 
vision exorcised by States over Privately Controlled Institutions or 
Higher Eduoatlon By John H McNcely T“p v+64 10 cents 

(Washington, D C Government Printing Office ) 

Madras Flsliertos Department Administration Report for the 
Year 1933-34 By Dr B Sundara Ra| Pp 111+83+3 (Madras 
Government Press ) 12 annas 

Jao Berzelius Brov Utgtvna av Kungl Svenska Vetenzkapsalud- 
emlen gonom II G SOderbanm Supplement utglvet genom Ame 
Holmborg Brev Din Berzelius till Thomas Thomson oeh tUl Alexandre 
B reman la rt Pp 24 (Uppsala Almqnlst and Wlksells Boktryckeri 

Smithsonian Institution Unites Btates National Museum Report 
on the Progress and Condition of the United Btates National Museum 
for the Year ended Juno 30, 1934 Pp 111+ 109 (Washington, D C. 
Government Printing Offloe ) 16 oents 
Smithsonian Miscellaneous Collections Vol 93, No 2' Mud 
Shrimps of the Atlantic Coast of North America By Waldo L Schmitt. 
(Publication 3292.) Pp 21 +4 plate*. Vol 98, No 6 Nomenclature 
of some Cambrian Trlfohltes By Ch ‘ ........ 


Beth-Shan, Earliest Pottery, 


I Pp. 881-438 (Chicago Field 

~ Bulletin of the' American Museum of Natural History. Vol 67, 
Article 9 Catalogue of Mineral Psendomorphs In the American 
Museum Bv OUTord FTondel Pp 389-426 (New York City ) 

U 8 Department of the Interior Offloe or Education Vocational 
Education Bulletin No 172- Vocational Teacher Training In the 
Industrial Field Pp.v+82 6 cent* Vocational Education Bulletin 
No 178 Teaohlng Farm Credit Pp vit+43 5 oents. (Washington, 
D 0 Government Prthtlng Offloe ) 

Proceedings of the United States National Museum Vol 88, No 
*978 : American Musoold FUes of the Genera CcratomytcDa and Paia- 
didyma By H J Relnhard Pp 9-43. (Washington, D C Govern¬ 
ment Printing Office) 

The Medical and Scientific Archives of the Adelaide Hospital No. 
13 (for the Year 1933) Pp 42 (Adelaide . Government Printer) 
Often og mterkultnr 1 Norge Av Torbjem Gaarder og Paul 
BJerkan. (Utgttt med bldrag av Flskeridlrektoratet.) Pp 96 (Bergen • 
A.-S John Grieg. Boktrytferi ) /via 

Bergen. Museums Skrtfter. Nr. 16; Norge* Lovermceer Av K. 
Jrrgensen Pp 844 +26 chart*. (Bergen A -8 John Grieg* Bok- 
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Co-operation of State and Industry in 
Scientific Research* 


/"\NE of the most valuable features of the 
annual report issued bv the Department of 
Scientific and Industrial Researeh is what may bo 
termed the map of research throughout Great 
Britain which it provides, in addition to the many 
impressive illustrations contained in the report of 
the way m which scientific research serves both 
industrial and social needs This map of research 
is of special interest at the present time Not only 
does the report indicate the direction which 
research upon urgent problems as housing and 
building, road transport, fuel supply and the like 
is taking, but it also indicates, as few if any other 
public doouments do, the manner in which the 
resources of the State and of industry are being 
mobilised for the support of such research 

From its inception, the work of the Department 
has been conditioned by the support it receives 
from industry Grants to the research associations 
have largely been on a pound for pound basis with 
contributions from the industry, and a good deal 
of work has been undertaken on specific problems 
for which appropriate fees have been paid by the 
industry or firm concerned The report of the 
Advisory Gounod for the year 1933 34 pays special 
attention to the various problems of co-operation 
presented in the work of the Department and to 
the methods by which effective and sustained 
researeh on fundamental and long-range problems 
is to be encouraged 

Research work of this type is encouraged by the 
Department in several ways In the first plaoe, 
there is a system of researeh grants to students, a 
schemo by which the Department is brought 111 
direct contact with some of the fundamental 
scientific work at the universities A major 
advantage of this moth oil is the assistance afforded 
to promising students to complete their training by 
a course of post-graduate study and research, and it 
is accordingly of considerable significance in regard 
to the recruitment of scientific staff by industry 

In the second place, under the researeh associa¬ 
tion scheme vanouB problems of fundamental 
importance are being investigated, and it is with 
the object of encouraging such long-range in¬ 
vestigations that the Advisory Council is recom¬ 
mending, where circumstances warrant it, and 
conditional upon support from the industry, 
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substantial block grants for periods such as five 
years In this way, by stabilising the finances of 
the research associations, it is hoped to facilitate 
intelligent planning and prevont the crowding out 
of vitally important researches, which may not be 
immediately productive, by ad hoc inquiries 

It is not, of course, suggested that even this 
scale of operations is one with which the industries 
should bo content, and the Advisory Council has 
indicated its readiness to encourage further ex¬ 
pansion by grants based on income m excess of a 
specified figure up to a prescribed limit There 
are, however, practical as well as financial limits 
to the expansion of the work of a research associa¬ 
tion, and in the majority of industries it will 
probably be found that, while the research work 
carried out by individual firms tends to increase, 
the activities of the research association tend to 
be limited to the more fundamental problems and 
to problems which are of interest to other in¬ 
dustries also 

The size of the average industrial unit naturally 
has some bearing on the future and final functions 
of a rcsoareh association, but even when an 
industry maintains numerous research depart¬ 
ments in its individual units and when the 
invaluable educational work of the research 
association has been achieved, there should 
remain a woll-defined field of activity for the 
association, resembling m some respects the field 
of activity of a number of the research boards 
of the Department at the present time 

Apart altogether from the suitability or necessity 
of the research association scheme for every 
industry, there is a third way in which the Depart¬ 
ment encourages scientific and industrial research 
—in actual financial co-operation with industry 
The co-operation we art' now discussing is distinct 
from those special investigations or tests which 
individual firms or organisations ask the Depart¬ 
ment to carry out in its research stations and 
notably at tho National Physioal Laboratory, as 
a repayment service The current report refers to 
tho extensive use made of tho facilities of the 
stations of the Department by industrial under¬ 
takings m this way, but we are now referring to 
the encouraging growth in the volume of work 
undertaken by the Department as a demonstration 
to industry of the value of co-operation m the 
oonduot of researches or investigations which are 
either too expensive or too lengthy to be attempted 
save by some large industrial association or by a 
group of firms 


The cost of researches of this type is largely 
defrayed by contributions made by tho co-operating 
firms, either directly or through some industrial 
organisation, and the balance of the cost is provided 
by public funds The expenditure, in contrast to 
thut on a research association, is directed to 
specific researches, and in this way are handled 
many problems needmg attention which oould not 
be dealt with through a research association As 
an example of this type of co-operation the ourrent 
report cites the researches at the National Physical 
Laboratory for the practical development of steels 
for use at high temperatures, financed as to at 
least one half from funds raised by tho British 
Electrical ami Allied Industries Rosearch Associa¬ 
tion and the British Iron and Steel Federation 
Other examples are to be found in the work of the 
Steel Structures Research Committee, and the in¬ 
vestigations to discover British sources of materials 
which could be used in place of natural pozzolanas 
to increase the resistance of concretes and mortars 
to certain forms of chemical attack 

That then' is a definite field for this type oi 
co-operative research, even when the industries 
concerned are run on scientific lines and are con¬ 
ducting independent research on an extensive 
soale, is indicated by the support of the investiga¬ 
tions last mentioned by such firms as Imperial 
Chemical Industries, Ltd , the Anglo-Persian Oil 
Co ,Ltd and the Associated Portland Cement Manu¬ 
facturers, Ltd The unconditional cash contribu¬ 
tions made to tho general work of the Department 
in speoial fields by industrial firms or associations 
may be regarded as another indication of the way in 
which tho Department is regarded by progressive 
industry as supplying the essential staff work of 
research in fields which are important to many 
industries but the particular concern of none 
It is, of course, difficult to disentangle work of 
this type, which finds a permanent place m our 
national structure of research, from more educa¬ 
tional work, which will become less and less 
necessary aB a scientific outlook is developed in 
all sections of uidustry and the support of research 
on an adequate soale becomes general The 
encouraging fact that the ourrent report is able to 
quote three examples of researches which during 
the year have been transferred to the supervision 
of industry on the ground that their value to 
industry has now been fully demonstrated, while 
illustrating the success of the educational work of 
the Department, should not be taken as evidence 
that the,need for co-operation between industry 
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and national research stations in this way will tend 
to disappear 

There is a further aspoot of the work of the 
Department which should not be overlooked 
Among the contributions received against the 
gross expenditure on tho National Physical 
Laboratory, for example, are large sums from tho 
Air Ministry and other Government departments 
As the report shows, the Department is respon¬ 
sible for a good (leal of scientific work on problems 
put before it by various Departments of Stato. 

The Advisory Council’s report indicates, more¬ 
over, that the influence of the Department is not 
limited to securing industrial and departmental 
oo-oporation m research in Great Britain only In 
certain fields such as those of food investigation, 
both storage and transport, and timber research, 
it has from the start encouraged scientific co-opera¬ 
tion with the Dominions oversoas, and in many 
ways th(' resources of the Department, are freely 
available for Dominion and Colonial Governments 
To this policy may be traced the considerable 
developments in research organisation in South 
Africa, Canada, Australia and India, and contribu¬ 
tions amounting to nearly £10,000 which have been 
received from the Empire overseas indicate the 
way m which the value of this co-operation is 
appreciated Every effort is being made to secure 
scientific co-operation betwoen workers at home 
and abroad so that ideas and results in parallel 
inquiries may bo freely pooled 

It. is clear from this brief reviow of the essential 
functions of the Department that its work fills a 
definite and permanent place m our national 
research organisation The relative importance of 
the research associations and tho research stations 
under the Department and of ad hoc investigations 
m co-operation with industry may vary as the 
work of enoouragmg a scientific outlook in 

Rev 

Viewpoint and Vision 

^Veie Paihwaystn Science. By Sir Arthur Edding¬ 
ton (Messenger Lectures, 1934.) Pp x+333 + 
4 plates (Cambridge At the University Press, 
1935 ) 10« Qd. not 

r I A HI8 book is, from one point of view, a revision 
A of the author’s “The Nature of the Physical 
World” (1929); from another, it is a sequel 
thereto. The subjeots treated are, in the main, the 
same, but the treatment is brought up to date 
and the underlying philosophy is re-presented so 


industry and the prosecution of research on an 
adequate scale succeeds, but each has its own 
definite place m the national economy 

What is equally clear from any survey of the 
activities of the Department is tho uneven dis¬ 
tribution of research through (lie mdust ries of Great 
Britain While industries can bo found where 
expenditure on research may approach m magni¬ 
tude the whole budget of the Department, there 
are other industries the expenditure of which in 
tins matter is grossly inadequate and out of all 
proportion with their expenditure on such matters 
as telephone or postage For many years yet., it 
is highly probable that by means of the research 
associations and in other ways the Department 
must continue its work of fostering the support 
of research by industry itself, both through tho 
ovidenco afforded of the value of scientific research 
to industry m the past, in assisting the application 
of existing knowledge to industrial problems, and 
by encouraging the use of the scientific method in 
all branches of industrial activity 

The fullest use cannot be made of the national 
structure of research, however adequate, unless a 
scientific outlook and the vigorous and continuous 
examination of manufacturing practice in tho light 
of avadablo technical knowledge are characteristic 
of industry everywhere The assertion of tho 
Advisoiy Council in its report three years ago has 
lost not one whit of its force under the conditions 
obtaining to-day ' Scientific research has in the 
past made striking contributions to industrial pro¬ 
gress and it will make them in tho future But the 
nation which will enjoy the benefits of science in tho 
day-to-day progress of its industries is the nation 
which habitually applies scientific method and 
scientific knowledge , and it is that nation which 
will be ablo to seize the more spectacular achieve¬ 
ments of science in the industrial sphere” 


e w s 

as to face more directly the attacks of onticism 
In a bnef review, only passing mention can be 
made of the purely scientific aspects of the book, 
interesting though they are , the general outlook 
demands chief attention 
The first thing that springs to notice is the 
extremo stability of tho author’s attitude His 
citadel has boon attackod by men of science, 
philosophers of various schools, rationalists, re¬ 
ligionists and nondesonpts, and after making all 
due allowanoe for mutual oanoellation m such a 
variety of onslaught, we should have thought that 



452 


NATURE 


March 23, 1935 


sufficient unanimity of direction remained to cause, 
if not a breach in the walls, at least a modification 
of the method of defence It is not so Whatever 
change appears is a development of physical or 
astronomical theory , tho philosophy remains the 
same This raises an interesting problem How 
comes it that a man, undoubtedly of exceptional 
insight, of universal interests coupled with wide 
and varied knowledge, a master alike of the most 
abstract processes of generalisation and the 
minutest details of application, and one gifted 
with extremo facility and grace of expression— 
how comes it, we ask, that such a man, having 
reached deliberate and apparently final decisions 
on fundamental matters, should find himself 
either misunderstood or opposed by almost every 
contemporary thinker who has considered the 
same problems 9 To this question the present 
book suggests a possible answer 

We should perhaps have said ‘answers’, for 
there is a subsidiary reason , namely, the highly 
figurative language employed Wo are not in¬ 
sensitive to the charm of Sir Arthur’s stylo—the 
music of the spheres is wonderful , but the words 
are a little indistinct We are carried on through 
imago and metaphor and simile and anecdote by 
the most perfect of guides, and the experience is 
so delightful that wo could scarcely wish it other¬ 
wise , but there arc moments when we sigh for 
just one simple, dry-as-dust footnote to tell us 
what it all means His defence of this practice is 
that in non-technical books one should aim at 
using inexact language—a defence which might 
be less ineffective if he had anywhere expressed 
his philosophy except in such books In answer 
to a cntic who pointed out that m “The Nature of 
the Physical World” tho word ‘space’ occurs with 
four different meanings, he pleads that tho word 
has those meanings—as though words had in¬ 
herent meanings independent of the ideas they are 
to convey “We call it ‘pain’,” said the French¬ 
man , "We call it ‘brot’,” said the German , “We 
call it ‘bread’,” said the Englishman, “and it w 
bread ” 

This point is not so trivial as it may appear, for 
it exemplifies a very general characteristic which 
we believe lies close to thd main souroe of Sir 
Arthur Eddington’s nonconformity Tho late 
advances in physics which have greatly clarified 
the outlook of most philosophers of science with 
regard to fundamentals, seem to have led him 
into greater obscurity Accordingly he takes a 
viewpoint from which familiar distinctions are 
invisible and surfaoe features have profound 
meaning We will try to make this clear. 

In the nineteenth century the philosophical man 
of science, however obvious it seemed to him that 
his subjective experience was the source of all hie 


knowledge, was foroed by the character of the 
physios ho professed to admit an objective external 
world of which his experience was only one aspect^ 
That world was therefore at once the souroe and 
the creation of experience Thanks to relativity, 
this unsatisfactory position is now unnecessary 
We start with experience, pick out those elements 
which are common to all observers, represent them 
by concepts defined in such a way that, by the 
aid of whatever suitably defined subsidiary con¬ 
cepts are necessary, they relate together as many 
as possible of the common experiences, and the 
resulting logical network is the ‘external world’ 
In brief, we have all experience as our starting 
point, and a builder (reason) who incorporates as 
much experience as he oan into the ever-growing 
structure of the physical world , that is all 

Now how does Sir Arthur Eddington view the 
matter 9 Instead of thus resolving the nineteenth 
century dilemma, he makes confusion worse con¬ 
founded From his summary on pp 257-58 of the 
allegorical firat ohapter, we extract the following 
ordered set of independent entities —(l) con¬ 
sciousness , (u) phenomena of observation , (in) 
nerves , (iv) theoretical physics , (v) the basal 
ontities of physics (electrons, eto ), (vi) tho nature 
of the basal entities (which, however, plays no 
part in the drama, being ‘essentially unknowable’) 
With this extremely complicated machinery to 
manipulate, it is small wonder that he finds him¬ 
self remote from ordinary thinkers their problems 
scarcely ooncern him—his seem remote from them 
He is like a man in Arizona who, looking hori¬ 
zontally at ground level, misses the Grand Canyon 
but sees an ant-track fundamentally oleaving the 
universe Lot us see some examples of this anoma¬ 
lous valuation 

Sir Arthur’s attitude to tho basal physical 
entities affords a conspicuous one Their degree 
and kind of ‘reality’, he tells us, are identical with 
those of sticks and stones He does not behove, 
however, “that the twoncss of two electrons is a 
bit like the twoness of two apples”, and whilo the 
preservation of individual existence by photons 
between emission and absorption “is a very obscure 
question” (p 38), he regarded, we rcoall, the similar 
question relative to the moon (p 226 of the earlier 
book) as meaningless Those are not inadvertences , 
if they were we should be captious to mention 
them He would reaffirm these statements but 
declare that the differences m question were 
insignificant We are not surprised to find later 
(p. 226) that his search for a physical standard of 
length, “idealised, if you like, but not to the extent 
of having a different relationship to human ex¬ 
perience from that which a physical object has”, 
ends in the choice of “the radius of ourvature of 
space-time”. It is not asserted, be it noted, that 
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this entity can ultimately be expressed in the same 
terms as a physical object , it has the same 
‘‘relationship to human experience” Tf Dr 
Johnson had only thought of kicking the radius 
of curvaturo of space-time, what a refutation of 
Berkeley we should have had ' 

The same characteristic appears in a very dif¬ 
ferent setting in his treatment of the following 
problem, given as an examplo of a certain principle 
“If A, B, C, D each speak the truth once in three 
times (independently), and A affirms that R 
denies that C deolaros that D is a liar, what is the 
probability that D was speaking the truth ?” A 
solution is outlined which appears not to bo self- 
consistent , but we need not consider the solution 
—it is the attitude to the question that concerns 
us Let us, then, eliminate superfluities and restate 
the second datum as “A says that D lies” Sir 
Arthur’s treatment effectively combines the know¬ 
ledge of D’a moral character with that of A'a 
But is it not clear that such combination is purely 
fictitious ? From our knowledge of D the prob¬ 
ability is £ ; from our (independent) knowledge 
of A it is | The results are inconsistent because 
the data are independent , we are effectively 
defining probability in different ways On form a 
certain horse becomes favourite at 5 1 , his 
probability of success is $ Statistics show that 
the favourite wins, say, once m ten times, his 
probability of suooess is jV What meamng can 
there bo in combining the two results 1 Yet such 
distinction of definition does not exist for Sir 
Arthur. 

On the other hand, distinctions which to most 
of us seem trifling, or even fantastic, are for him 
vital. Perhaps the most striking instance is the 
question of the objectivity of “time’s arrow”. 
The wholo trouble arises because Sir Arthur has 
more than one independent world, and he wants 
them to correspond Henoe, foeling time’s progress 
in consciousness, he must seek its counterpart in 
the physical world To realise the problem, he 
pictures a state in which immediate consciousness 
of earlier and later is lost and we must experiment 
to find whether we are getting older or younger. 
Abolition of memory ib not what is supposed, for 
that would leave us without consciousness that 
time could go on • we must be aware that time 
has this property, but not know which way it goes. 
We must be reduced, in short, to a state of idiocy 
compared with which the mental outlook of 
Caliban would be clairvoyance 

It is not to besupposed, however, that the problem 
with which Sir Arthur grapples so manfully does 
not exist. It is oertainly real, but how different it 
appears from a normal point of view 1 Sinoe the 
external world is built out of expenenoe but does 
not oontain the whole of expenenoe, the going-on 


of time may or may not bo in it We find on 
examination that it is , that is, phenomena in 
which it is an essential clement belong to that part 
of our experience which wo share with others If 
ever progression were so cruel aw to desert ex- 
pcnence, it would go out of the physical world 
also • wo should deal with it exactly as wc have 
dealt with absolute motion From this viewpoint 
the problem is simple, and there is no nood to 
invent a Gilbertian situation to give it meaning 

The relevance of this for our purpose, however, 
is not that change of viewpoint simplifies the 
problem, but that it does not destroy it For in 
this respect it agrees with all other such trans¬ 
formations in declaring that Sir Arthur has no 
hallucmations He may miss distinctions whioh 
exist, he may magnify distinctions which are 
shallow , but he never sees distinctions which are 
not there At the present time this has profound 
significance 

Sir Arthur has lately placed before the scientific 
world a theory connecting relativity with quantum 
mechamos In oomrnon, we behovo, with most, if 
not all, of our betters, wo have failed to under¬ 
stand it, and the account in the present hook does 
little to illumino the darkness We live in the 
hope that it will ultimately be transformed to 
natural co-ordinates. Nevertheless, if wo were 
forced to express an opinion on whether it repre¬ 
sented one of the greatest advances of a generation 
or a piece of sheer illusion, we should unhesitatingly 
choose the former alternative This decision 
would be made purely on external evidence Sir 
Arthur’s past reoord and his consistent freedom 
from delusions, oombined with his oonviction that 
he has really unearthed something fundamentally 
important (a conviction which, unless we are 
greatly mistaken, is at the opposite pole from that 
which proceeds from self-deception) are positive 
indications which seem to us to outweigh the 
purely negative ovidonoe arising from his inability 
to make the theory comprehensible. Suoh evidence, 
indeed, is largely discounted by the consideration 
that one who looks at everything abnormally 
would soaroely be expected to desonbe, m terms 
intelligible to others, something whioh only ho as 
yet sees The question, of course, remains open, 
for suoh considerations as these are negligible 
compared with the ovidenoe whioh the theory 
itself should yield ; but while the theory yields 
nothing generally intelligible, they may at least 
serve to suggest an attitude towards it 

In the meantime, wo can enjoy to the full the 
more familiar fare whioh the present book pro¬ 
vides It is unfortunate that Nature, having 
endowed a man with almost inoomparablo vision, 
should set him at an angle so widely divergent 
from that of other spectators of her drama. But 
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eoienoe does wonders in these days, and who 
knows but that ore long mental distances will be 
traversed with as much ease as physical ones * 
With this prospect in view we hope that in six 
years time tho paper of the present volume will 
not have become so yellow as that of “Tho Nature 
of the Physical World” such books are worthy 
of better incarnation Herbert Dingle. 


Standardised Drugs 

The Bntwh Pharmaceutical Codex, 1934: an 
Imperial Dispensatory for the Use of Medical 
Practitioners and Pharmacists Pp xxv-f-1768 
(London • Tho Pharmaceutical Press, 1934) 
35s net 

T HE materia medioa in use throughout tho 
British Empire can bo divided into two 
groups, those admitted to, and those excluded 
from, the “British Pharmacopoeia”, 1932 The 
second group is, on the whole, tho moro interesting, 
if only for the reason that tho pharmaoopoeial 
drugs should be approaching tho stage at which 
there is little more that can be said about their 
nature, composition and therapeutic value, though 
this is obviously not the case with such drugs as 
orgot and digitalis, whilst the unofficial drugs at the 
worst are declining into objects of historical medical 
interest, and at the best may be destined to attam 
pharmaoopoeial eminence in due course, or may 
even be the harbingers of therapeutic revolutions 
It was a pubhc-spinted desire to provide 
authoritative information regarding this newer 
materia medica whioh led the Pharmaoeutioal 
Society to publish the first "Codex” in 1907 and 
to issue new editions in 1911, 1923 and 1934. 
Drugs steadily become more varied and more 
complex and, in preparing this fourth edition, it 
has been necessary to distribute the work among 
six committees of experts. The success with 
which tho work of these committees has been 
blended into a harmonious whole is especially 
notioeablo in the monographs on orude vegetable 
drugs, which are now brief but clear and well- 
balanced statements, giving all the information 
the practising pharmacist is likely to require In 
spite of the recent activity in tho chemical examina¬ 
tion of vegetable drugs there remain a surprisingly 
large number with ill-defined components, or of 
whioh the activity cannot yet be assigned to any 
definite constituent 

Though the Food and Drugs (Adulteration) Aot 
requires a drug to be of the nature and quality 
demanded by the purchaser, it provides no 
standard by whioh the quality is to be determined. 
In these ciroumstanoes, the "Pharmacopoeia” has 
become a presumptive standard for each of the 


drugs recognised m it, and it is no doubt hoped 
that the “Codex” will gradually aoquire a similar 
position for the extra-pharmaoopoeial drugs it 
describes Both the “Pharmacopoeia” and the 
“Codex” are already acoopted as legal standards 
m certain parts of the British Empire Much work 
has obviously been done by tho export committees 
m providing the new “Codex” with standards 
“which experience has shown to be desirable as 
criteria of purity” and which “may be attained 
without undue difficulty or expense”. 

There arc numerous appendixes, and special 
mention may be made of those on tho determina¬ 
tion of foreign matter in powdered vegetable drugs, 
hydrogen ion concentration, colloidal solutions 
and sterilisation, all subjects of outstanding 
importance in modern pharmaceutical practice 
Tho old “Pharmacological and Therapeutic 
Index” is replaced by a “Pharmacological Index” 
(Appendix xin) divided into drugs arranged m 
accordance with (a) their pharmacological aotion, 
(6) their use for a specific effect in certain diseases, 
tho latter including most of the modem drugs 
evolved by chemotherapeutic investigations, the 
recent contributions to vaccme and scrum therapy 
and those due to biochomioal work on vitamins, 
hormones, eto 

The most casual perusal of the volume impresses 
the reader with the amount and vanety of ana¬ 
lytical work now required in the manufacture 
and oontrol of the enormous number of drugs and 
chemicals used m medicine, and it is not surprising 
that the Counoil of the Pharmaceutical Society 
should have considered it necessary to institute 
a post-graduate diploma in pharmaceutical ana¬ 
lysis, for which, according to the official Journal, 
the first examination has boon held recently 
The proofs have been read carefully, and there 
are very few printer’s errors The paper and the 
type have been improved, and tho book opens 
fully and remains open, a desirable and not too 
frequent characteristic of books which, like this 
one, are intended mainly for reference 

_ ' T A. H 

Vitalistic Biology and Education 
Education and Biology. By J A. Lauwerys, with 
the assistance of F A. Baker. Pp xvi+207+4 
plates. (London : Sands and Co , 1934.) 5«. 

\4 ANY thoughtful biologists, both in schools 
of various grades and in oolleges and 
universities, are beooming increasingly disturbed 
in their minds concerning the relation of their 
teaching to the ideals and wider issues of education. 
This unease is not merely aatate to be resolved 
by the more widely spread inolusion of biology in 
the cumoulum, desirable though this be : it has 
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its roots in questionings of the philosophic per¬ 
spectives of the subjoot itself and its presentation 
to the pupil Mr Lauwerys attempts to clarify 
the situation by considering the general problem 
and its practical issues, and as he is lecturer in 
the methods of science at the London Institute 
of Education, is deeply interested and widely road 
in the philosophic aspects of science, and has 
oome under tho humane influence of Sir Poroy 
Nunn, his book is of absorbing interest His point 
of view throughout is that biology possesses its 
own conoepts, technique and methods; the 
biologist must perceive tho living organism as a 
concrete sensual wholo with time and space 
relations , he must interpret his observations and 
results in biological concepts, and ho must formu¬ 
late a vitahstio philosophy of biology using 
“dynamic type” as a central concept For the 
teaching biologist this would involve not the 
abandonment of the usual subjeot mattor but a 
fundamental alteration in the usual mode of 
presentation. 

The author first attempts to sketch out his own 
vitalistic philosophy of biology, proceeds to a 
consideration of certain difficult problems which 
all teachers must faco, such as tho treatment of 
sex and the ‘doctrine of evolution’, and then 
discusses the subject matter of the syllabus and 
actual methods of teaching Tho last chapter 
deals with the laboratory and practical part of 


the course and oontains particular applications of 
the earher discussions Appendixes oonsist of an 
interesting plan showing the interrelationships of 
topics, a number of oxamples workod out to show 
tho application to particular subjects of tho 
method of approach discussed in the text and, 
finally, a number of bibliographies containing 
startling sins of omission and commission 

Biologists will gam if they acooril the author a 
respeotful interest, even if this is not always a 
sympathotio one, for he has something definite to 
say and says it unusually well Many biologists, 
however, may find their patience weanng thin 
when reading certain portions of chapter 111, es¬ 
pecially the discussion on evolution, whore the 
author, both m text and reforonoes, seems to 
know little or nothing of twentieth contury work 
Further, m many places, ho seems to be writing 
from tho point of view of a particular religious 
denomination, but it is to be hoped that this will 
not obscure the roador’s view since, in the wider 
reaohes of education, religious influences are still 
of primary magnitude, and in the immediate issue 
the author’s vitahstio approaoh and philosophic 
attitude have no necessary connexion with 
religious tenets Tho book is a sincere attempt to 
deal with a very difficult and urgent problem, and 
it monte senous consideration by all who are 
interested in the teaohmg of biology. 

W. B. B. 


Short 

Omelina Handbuch der anorgantachen Chemie Achte 
Auflage. Herausgogebeu von der Deutschen 
Chemisohen Gescllschaft. System-Nummer 69 . 
Etaen. Teil A, Lieferung 6 Pp xxi+ 1107-1420. 
41.60 gold marks Ted A, Lieferung 7. Pp 
xxvi+ 1421-1034 30 gold marks. (Berlin : Verlag 

Chemie G.m.b.H , 1934 ) 

Although the definite compounds which iron forms 
with other elements comprise the subject-matter of 
vol. A on iron, many elements play such important 
parts in the ohemistry of steel and cast-iron that it 
has been found advisable to deal separately with 
such associations of iron and non-metals as can con¬ 
veniently be termed alloys. This plan has mvolved 
very little overlapping For example, whereas iron 
carbonyls are properly included amongst the com¬ 
pounds, iron carbide will be found in the present 
volume on account of its peculiar significance in 
relation to east-iron and steel, and we find the phase- 
systems iron-sulphur, iron-selenium, iron-tellunum. 
iron-boron and iron-carbon successively described 
and illustrated with diagrams. Naturally greatest 
importance is attached to the last-named system. 
The iron-carbon diagram is set forth very clearly in 
the fa miliar compact form, but it has also been 
enlarged to oover two full pages in order to show the 


Notices 

varying readings, sometimes amounting to more 
than 100° C , of numerous investigators This is 
followod by several pages of explanatory notes and 
references to the literature, so that an enormous 
amount of significant detail upon this vory important 
and complex problem has been assembled m a 
fashion that should bo invaluable to specialists Tho 
properties of iron oarbide, which is so conspicuous a 
component of these mixtures, are then recorded in 
great detail in order to prepare the ground for the 
remaining sections, whioh deal with problems of 
solidification and crystallisation of molten steels 
and with speoial processes suoh as annealing, do- 
carbunsation, rolling, hardening, tempering and 
case-hardening. 

The next part of vol A is an elaborate compilation 
of the magnetio and eleotnoal properties of both 
pure iron and the commercial vanoties. Among the 
topics discussed we find theonos of magnetism, 
magnetio properties of the atom, magnetio intensity, 
permeability, hysteresis, etc., as well as electrical 
resistance, thermo-electric effects, dioloctrio constants 
and eleotrophotophoresis The literature of this 
section has been reviewed to June 1934, and a most 
useful feature in both parts is the incorporation m 
every section of a bibliography of general literature. 
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bber den Oeschmackssmn fjer Biene: etn Beitrag zur 
vergletchenden Physiologic dee Geschmacks. Von 
K. v Fnsch (Zeitsohrift fUr vergleiohende 
Physiologic, herausgogeben von K. v. Frisch und 
A Kuhn, Band 21, Heft 1 ) Pp 100 (Berlin • 
Julius Springer, 1934.) 19 80 gold marks 

Prof von Frisch’s studies on the senses of sight 
and smell in bees and on the means of communi¬ 
cation botwoon bee and bee m tho hivo are 
well known His earlier reports on the sonso of 
taste aro here presented in greater dotail 

The method used was to determine the ‘threshold 
value’ of solutions of sugars which were attractive 
to bees Tins value variod with the age of the bee 
and the availability of other sources of booty. 

The number of Bugars and allied compounds tested 
which are sweet to boos, is less than in the case of 
vertebrates Suoh substances as saccharin are either 
neutral or ropollont An attempt was made to 
oorrelato ohemical constitution with tasto but with¬ 
out marked success The high concentration of sugars 
in thoir natural food has made boos relatively in¬ 
sensitive to sweet taste Convorsoly, those plants 
which have afforded the more profitable noctar of 
higher concentration havo been more thoroughly 
pollinated, givmg a bigger yield of seed 

Substances distasteful to boos were tested in a 
solution of cane sugar of known attractiveness. The 
repellent action of acids did not depend solely on 
the titration acidity. The theory is advanced that 
woak acids, not being fully dissociated, have a reservo 
of hydrogen ions, which replace those used up m 
the tasto process This makos them appear more 
effective than strong acids of tho samo hydrogen ion 
concentration. This phenomenon is more marked 
with higher concentrations of acid 

The author concludes thut bees can distinguish 
the four flavours, sweet, salt, acid and bitter D M. 

Modern Acoustics By Dr. A H Davis Pp. xi + 340 
(London O Boll and Sons, Ltd., 1934.) 20*. net 
Dr Davis’s treatise on modern acoustics has more 
than fulfilled the expectations aroused by the an¬ 
nouncement of its early appearance The author has, 
very wisely, interpreted the title of the book strictly 
and, by saving space which might otherwise have 
boen devoted to fundamental dynamical theory and 
to suoh classical problems as the vibrations of bars 
and strings, has been able to provide us with very 
full, lucid and well-documented accounts of the 
remarkable advances m acoustics made in the present 
generation. Modem methods of measurement of 
intensity, frequency and reverberation, the develop¬ 
ment of the notion of acoustical impedance, the oar 
and hearing, the aooustics of auditoriums, noise, its 
measurement and its suppression—this list by no 
means exhausts the topios treated in a volume whioh 
no advanced student of the soienoe can afford to ignore. 

The booh, so far as the mathematical side is oon- 
oeroed, deals with results rather than with mathe¬ 
matical developments, and such matters as a detailed 
consideration of recent extensions of Rayleigh’s 
principle scarcely fall within its purview. A. F. 


The Flow of Water in Pipes, Sewers and Channels, 
over Weirs and off Catchments By G. B Williams. 
Pp. 70 (London . Chapman and Hall, Ltd , 1934 ) 
10 * 6d. net. 

Thb author of this publication, who was formerly 
Chief Engineer in the Public Health Department of 
tho Government of Bengal, has embodied the results 
of his Indian experience anil practice in diagrammatic 
form, using the coefficients which he has found most 
suitable for adoption with the classical formulae of 
Maiming and Kutter for discharges and velocity of 
flow in pipes and opon channels, and tho Francis 
formula for weirs There are 41 full-pago diagrams, 
approximately 9 m by 0 in , doaling with this part 
of tho subjoct, and thoroafter five more diagrams 
relating to rainfall intensity, tho relationship botwoon 
rainfall and run-off and to flood discharges from 
catchment areas in India up to 1,000 square miles in 
extont 

It is impracticable within the limits at disposal 
to describe in greator detail the information obtain¬ 
able from the tables, they will undoubtedly be of 
service to the practising civil engineer who has to 
deal with questions of water supply, land -drainage 
and sewage disposal, especially in circumstances 
similar to those in the author’s expenenoe The 
graplis are easy of interpretation and will save a 
great deal of calculation, being capable of supplying 
results for a wide range of conditions It has boon 
the author’s object to supply a need which he has 
felt for a tabular reference compilation of this kind 
not to bo found in teohnioal treatises on the subjeot 
generally B C 

Das BnUenglas als optisches Instrument von den 
wissenschaftlichen Mitarbeitern an der Oplischen 
Werksl&tte von Carl Zeiss, Jena Von Prof. Dr 
Montz von Rohr und Dr Hans Boegehold Mit 
einem Beitrage von Dr Hans Hartingor Vfillige 
noubearbeitung dos Buches “Die Brillo als optisches 
Instrument” Pp. x + 281. (Berlin : Julius 
Springer, 1934 ) 25 80 gold marks. 

Prof, von Rohr has directed the Jena school of 
opticians for many years, and the treatise now before 
us is a completely revised edition of his book, “Die 
Brille als optisches Instrument”. It is therefore of 
great interest to all interested in ophthalmio optics 
Apart from some introductory remarks on spectacle 
lenses for special purposes, the book is divided into 
four mam parts. The first deals with anastigraatic 
lenses, some attention being paid to tone and to 
prismatio lenses. The second portion treats the 
problems of astigmatic lenses, and the third those 
of ohromatio aberration. The mathematical treat¬ 
ment is easy to follow Mid graphs are effectively 
used. The last mam section discusses problems of 
the alterations m field conditions produoed by lenses. 

Throughout the book the authors add delightful 
short sections on the historical aspects of the problems 
treated, and they fittingly conclude this excellent work 
with an account of the development of our know¬ 
ledge of the spectaole lens and some notes on the 
training of optioiaas. 
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Possible Value of Inhalation of Carbon Dioxide in Climbing Great Altitudes 
Bj Samuel B Childs, Jr , Hannibal Hamlin and Prof Yandell Henderson, Laboratory of 
Applied Physiology, Yale University 


M OUNTAIN siokness is a form of asphyxia 
duo to the diminished partial pressure of 
oxygen at great altitudes Tho functional dis¬ 
turbances in this disorder arc, however, not merely 
anoxial, but are largely the expression of a 
secondary and almost equally important deficiency 
of oarbon dioxide in the blood and tissues De¬ 
ficiency of oxygen induces hyperpnea and acapnia • 
that is, overbreathing and the resulting defioienoy 
of oarbon dioxide Acapnia in turn induces sub¬ 
normal respiration and a continued or even 
increased deficiency of oxygen Haldane, Priestley 
and Douglas 1 demonstrated tho correctness of 
Miescher’s somewhat poetical formulation : “Over 
the oxygen supply of the body carbon dioxide 
spreads its protecting wings ”* Henderson* con¬ 
firmed the importance of tho relation between the 
two gases m respiration when he found that it 
was possible to produce so great a deficiency of 
oarbon dioxide by over-ventilation of tho lungs 
that thereafter an animal may die of lack of 
oxygen with no effort to breathe 
On Pike’s Peak in 1011, Douglas, Haldane, 
Henderson and Schneider 4 made a number of 
observations on muscular work in which these 
relations wore strikingly illustrated One of them 
was as follows • a member of the party whose 
respiratory oentre was peculiarly sensitive (as 
indicated by the fact that he acclimatised more 
rapidly than any of the others) exercised by 
walking as rapidly as possible for a quarter of a 
mile up the oog railway, grade 1 in 5 While walk¬ 
ing, he experienced an almost intolerable panting , 
but when he stopped to get his breath, he vory 
quiokly stopped breathing entirely for a few 
seconds, and then developed alternating hypcr- 
pneas and apneas Insuffioienoy of oxygen was 
dearly the condition inducing the excessive 
breathing and pumpmg out of oarbon dioxide, 
and the consequent apnea. The apnea in turn 
intensified the anoxia and induced another period 
of overbreathing 

As the work of ohmbing would not have been 
an exoessive exeroise for this individual at sea- 
level, it is probable that the amount of carbon 
dioxide produoed was insufficient to maintain a 
continuance of vigorous breathing, except during 
the time that it was reinforoed by acute oxygen 
defioienoy. 

The cause of the overbreathing was indicated 
by another observation. Merely squeezing a rather 
•tiff rubber bulb with one hand as vigorously as 


possible, without other exercise, until tho muscles 
of tho forearm were tired, induced suoh oxcessivo 
breathing that cessation of the manual activity 
was followod by apnoa and then by alternating 
periods of overbreathing and apnea This observa¬ 
tion acoords with the olassic investigations of 
Gepport and Zuntz* on animals It indicates, as 
they concluded, that some respiratory stimulant, 
other than oarbon dioxide, is formed in vigorously 
active muscles, or under a deficiency of oxygen, 
and is earned by the blood to tho respiratory 
oentre, or tho closely connected sinus caroticus 
For reasons that wo will not now stop to discuss, 
we do not believe that this substance, ‘respiratory 
X’*, is lactic aoid, but rather that it is some speoifio 
hormone that increases the sensitivity of the 
respiratory oentre to oarbon dioxide 

Reoently, Wmterstein’ has suggested that in¬ 
halation of a small amount of oarbon dioxide 
might bo helpful in maintaining respiration and 
promoting oxygen absorption at groat altitudes 
In order to test this idea, two of tho writers of 
this articlo, both vigorous young men, spent a 
few days on Pike’s Peak during the summer of 
1934 

As the time on the Peak available for this 
investigation was short, the observations were 
confined to the subject of the acapnia whioh is the 
result of oxygen deficiency, and which in turn 
aggravates that deficiency For this purpose small 
cylinders were provided, charged with enough 
liquid oarbon dioxide to form 400 litres of gas 
The flow of the gas was controlled and adjusted 
by a small, but aoourate and light, reduoing valve 
and flow gauge The whole apparatus* weighed 
only 4 kgm. and was earned at one side suspended 
by a strap across the opposite shoulder The flow 
was usually sot at 2 litres per minute, and was 
conducted through a rubber tube to an open mask 
with wide holes to the outside through which the 
wearer breathed the outside air without the 
slightest impediment During expiration the gas 
was thus blown away and wasted , but during 
inspiration it mixed with the inspired air The 
amount of carbon dioxide inspired was therefore 
only about 1 litre per minute If tho woarer of the 
apparatus breathed 60 litres of air per minute, the 
oarbon dioxide was thus diluted to 2 per oont 
With a respiration of 20 litres per minute, the 
dilution would come to ono in twenty or 6 per oent 

* We ue much Indebted to the Ohio Chemical and Manufacturing 
Company tor placing tht* vory eindent apparatus at our eervice It 
proved Ideally oonvenlent 
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The two members of our party had been on 
the Peak for only a oouple of days, but were 
sufficiently acclimatised to be oomfortablo Three 
young men, who were employed in the hotel on 
the summit of the Peak (14,100 ft ) and were fully 
acclimatised, also performed the tests Eaoh of 
these five men made four experiments, wearing 
the apparatus and walking a distance of 250 yards 
up the oog railway, grade 1 m 5, in two minutes. 
The work amounted to lifting the man’s body and 
the 8 lb. apparatus 150 ft vertically On one day 
the tests with inhalation of carbon dioxide were 
made first, and an hour later exactly the same 
exertions wore made while wearing the apparatus 
with the gas shut off On the next day the control 
exertions were made first, and those with inhalation 
of carbon dioxide were made an hour later 

The results on all five of the men were closely 
similar. None felt either the exertion of the re¬ 
spiratory strain to be at all inoreasod by tho 
inhalation , but rather the contrary All noted 
the greater regularity of their breathing with the 
gas on than with it turned off. This subjective 
evidence was also m accord with objective findings 
from pulse counts and measurements of arterial 
pressure made immediately after the climbs The 
average pulse rate was the same after the ten 
climbs in whioh carbon dioxide was inhaled than 
it was after the ten climbs without the inhala¬ 
tion : 126 heart boats per minute. Without the 
inhalation the average rise of systolic arterial 
pressure was 67 mm , namely 108-175 With 
the inhalation it was only 50 mm, namely, 
110-160 Diastolic arterial pressure, instead of 
rising, was slightly lower after the exertion than 
before—lower by an average of only 1 mm with¬ 
out inhalation and 3 mm. with the inhalation 
Tho alveolar oarbon dioxide was lowered 0 5 per 
oent in the control test without inhalation ; but 
was 0-5 per oent higher after the exertion than 
before when the inhalation was used. 

These effects are not large, but on the whole 
the evidence indicates that the exertion was made 
with somewhat less strain on the heart and respir¬ 
ation with inhalation of oarbon dioxide than 
without. The reason appears in the fact that 
exoessive loss of oarbon dioxide was prevented. 
On the contrary, the alveolar oarbon dioxide was 
raised. The supply of oxygen was thus protected 
and its utilisation aided by the influence of the 
oarbon dioxide upon the Bohr-Haldane 1 relations 
of the blood gases. 

In addition to these experiments, observations 
were made upon thirty tourists who were more or 
less affected with mountain sickness and who, out 
of several hundred visitors to the Peak, submitted 
to be treated and examined. All had made the 
ascent either by the oog railway or by automobile. 


In most of these oases oyanosis or pallor, dizziness, 
headache and nausea had developed when they 
walked about on the summit or came into the 
warmer air of the lunoh room. In extreme oases, 
penodio breathing, oonfusion, musoular cramps 
and twitchings, and low blood pressure or even 
fainting occurred before the inhalation was 
administered 

The inhalation was usually continued for only 
2-3 minutes at a time The effects were m most 
cases subjectively beneficial. None felt the worse 
for it The oolour of their lips was distinctly 
improved Respiration was in all cases ohanged 
from irregular, or even intermittent, to a regular 
and deep rhythm, but was seldom increased in 
rate. Systolic arterial pressure was not altered 
significantly, that is, only from an average of 
106 mm to 103 mm Tho average diastolic 
pressure, on the oontrary, was raised from 62 mm. 
to 69 mm , while the pulse-rate was decreased 
from an average of 92 to 82 per minute Consider¬ 
ing that these figures wore the averages on thirty 
subjects, they are, we thmk, significant of distmot 
benefit from the inhalation 

Tho only persons whose conditions changed 
disadvantageously were two men who had ascended 
the peak on foot, arriving in a state of exhaustion, 
who developed conditions verging on collapse 
just as the inhalation was started. Their condition 
appeared so serious that instead of oontinuanoe 
of inhalation, arrangements were made for them 
to be immediately conveyed down the mountain. 
It is probable that their oollapse was due to their 
exhaustion and that it would have developed 
anyway, as is often the case, as soon as they 
stopped climbing. It seemed safer, however, not 
to continue the inhalation, lest it should be 
blamed for their subsequent condition. 

Our conclusions are that, at least up to an 
altitude of 14,000 ft. (baromotno pressure 450 mm ) 
inhalation of a small amount of oarbon dioxide 
with the inspired air is distinctly benefioial m 
protecting against both acapnia and anoxia during 
and after vigorous physical exertion. As the effeots 
were even better on those who had made no great 
exertion, we suggest that such an inhalation might 
be of considerable value also for passengers 
travelling by air at altitudes up to at least 14,000 
ft Tests at greater altitudes on mountaineers 
and aviators are deserving of trial For this 
purpose, oarbon dioxide has one advantage over 
oxygen : muoh less is required. 


1 H*M»ne, J S , "Rmi 


Y»l* Univenlty Ptcm, 1982 
, 855 ; 1886 
i A wtioL. H. V" —“ 


"Re»plr*tlon", 

Arck. PkiricL, 

Atnor J PktttU 
ml freon i 

wy.. 

A^pky'tioSfiM, i, FMW. t, S ; 1834. 



March 23, 1935 


NATURE 


459 


Light-Waves as Units of Length 
By Dr W. Ewart Welliams, King’s College, London 


T HE standard of length measurement m any 
age gives us a fairly true pioture of the 
general requirements of the time. King David 
of Sootland (c. a d. 1150) ordained that the Sootoh 
inch should bo the moan measure of the thumbs 
of three men, “an merklo man, an man of measur¬ 
able stature and an lyttel man”, the thumbs 
being measured at the root of tho nail The 
history of tho transition to our prosont-day 
standards was admirably related by Sir Richard 
Glazebrook in his Guthne locturo to the Physioal 
Socioty in 1931. 

For more than a century, scientific men have 
been attracted to the idea of establishing the unit 
of length on the basis of some natural standard, 
as in the famous dream of Arago', “une mesure 
susceptible d’etre roproduite quand memo des 
tremblements de terre, des cataelysmes 4pouvant- 
ables viendraient k bouleverser notro planete ot 
it ditruire les 4talons prototypes gardds anx 
Arohives” The metre was originally intended to 
lie one millionth part of a meridional quadrant 
of the earth, and the yard, if ever lost, was, 
according to tho Weights and Measures Act of 
1824, to bo roplaoed by reference to the length 
of a pendulum (in vacuum) beating seconds at 
sea-level in London Various difficulties finally 
led to the adoption of purely arbitrary units, and 
the metre and yard beoame tho distances between 
marks on bars kept at Sisvres in France and at the 
Standards Offioo of the Board of Trade in London 
The idea of employing a light-wave as tho 
standard of length was frequently proposed during 
tho nineteenth century. Clerk Maxwell*, in an 
eloquent address to the British Association at 
Bradford in 1873, pointed out that: “Each molo- 
oule therefore throughout the universe bears im¬ 
pressed on it the stamp of a metric system as 
distinctly as does the metre of the Arohives at 
Pans or the double royal oubit of the temple at 
Kamao”. Pieroe* in 1879 attempted a precision 
measurement of the wave-lengths of the sodium 
lines, and with improved diffraotion gratings the 
work was repeated by Bell 4 in 1887 The first 
description of a method that would ensure sufficient 
a °ouracy was given by Miohelson and Morley* in 
1887 and in more detail in 1889 
With the assistance of Dr. Gould, the American 
representative on the newly-formed International 
Committee of Weights and Measures, Miohelson* 
was able to use his new type of interferometer, 
and in collaboration with Benoit, succeeded in 
making a direct determination of the number 
of waves of the red radiation of cadmium con¬ 


tained in the metro. In the usual Miohelson inter¬ 
ferometer, tho light first falls on a half-silvered 
mirror so that tho reflected and transmitted 
beams, of approximately equal intensity, are 
mutually perpendicular Tho beams arc then 
reflected back on their own paths by two fully 
silvered mirrors With oquahty of optical paths 
and a slight tilt of either mirror, white light 
fringes can bo obsorvod in the beam emerging from 
tho scmi-silvored plate 

For the purpose of the metre determination, 
one of tho fully silvered mirrors was replaoed by 
an ’4talon’ consisting of two parallel mirrors, one 
above the other in a stair formation , nine suoh 
units, with mirror separations ranging from 0 39 
mm to 10 cm , were constructed so that tho labour 
and uncertainty of counting a largo number of 
fringes might be avoided The exact details nood 
not be entorod into here, but it should bo clearly 
emphasised that although only the number of 
fringes in the smallest unit had to be actually 
counted, the method was such that the number 
of wave-lengths in the (double) path of the largest 
<$talon was obtained to within a few hundredths 
part of one fringe. A mark on this 6talon was 
placed in line with one of tho fiduciary marks of 
the working standard metre by means of a travel¬ 
ling microsoopo, and white light fringes wore 
obtained m the upper 6talon mirror by suitably 
adjusting the reference mirror of the interfero¬ 
meter. Whon the unit was moved until tho fringes 
appeared in its lower mirror, it meant that the 
6talon had been displaced by oxaotly its own 
length; this procedure was repeated, in all ten 
times, so that any orror in the determination of 
this basio 6talon is increased tenfold Finally, the 
small difference between tho alignment of tho 
second metre mark and the new position of the 
4talon mark is measured by means of a travelling 
micrometer This distanoe, of the order of a few 
hundredths of a millimetre, is so small that any 
uncertainty in the previously known value of the 
wave-length oan have no influence on the result. 
It should be mentioned that the working standard 
metre has also to be oompared with tho available 
national standards, and these in turn have been 
similarly compared with the prototype metro itself 
by means of travelling miorosoopes in an arrange¬ 
ment that is termed a line comparator 

The fringes given by a Miohelson interferometer 
are invariably broad, however monoohromatio the 
source may be ; m effect, we have two virtual 
sources, so that the bright and dark portions have 
equal width. 
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Hamy 7 in 1897 discovered the important fact 
that multiple reflection made it possible to obtain 
considerably narrower fringes with a corresponding 
increase in the resolving power He constructed 
an interferometer consisting of a thinly silvered 
plato mounted m front of, and parallel to, a fully 
silvered mirror When the fringes are observed 
by transmission through two semi-silverod sur¬ 
faces instead of by reflection, the arrangement 
constitutes the Fabry-Perot interferometer, which 
has found wide application in the study of the 
structure of speotral lines 

Benoit, Fabry and Perot* used the latter instru¬ 
ment as the basis of an entirely distinct method 
of standardising the metre m terms of wave¬ 
lengths. The order of interference of the circular 
fringe system of an ('■talon with a plate separation 
of approximately fl 25 cm was first determined 
by moans of Benoit’s fractional part method, since 
the wave-lengths of a number of lines were already 
known with sufficient accuracy for this purpose. 
This order of interference is the number of wavos 
contained in the double path of the 6talon 

The next step was to obtain the path difference 
(in wave-lengths) between a single reflection in a 
similar unit of twice its size, and a double reflection 
m the basio unit the value of which is already 
known This was accomplished by arranging the 
units in line, so that a boam of white light could 
be passed through both and the well-known 
Brewster fringes obtained The exact difference 
was found by introducing a previously calibrated 
wedge into tho beam. The process was repeated 
with successively larger units until the 100 om 
standard had been reached. 

Instead of attempting to set the cross-wires of 
the microscope comparator on the silvered edgos 
of the plates when comparing it with the working 
metre, the measurements were made to rulings on 
the edges of the plates close to the surface and 
similar m oharaoter to the marks on the metre 
By means of a subsidiary experiment, probably 
the most ingenious and beautiful example of fine 
experimental work in the whole field of metrology, 
tho correction factor, whioh is the total distance 
from these marks to the effective reflecting planes, 
was determined with the, greatest possible pre¬ 
cision. 

The now classical work of Benoit and his 
collaborators, completed in 1907, was generally 
considered to be so acourate that a further deter¬ 
mination was felt to be unnecessary. The wave¬ 
length of the red radiation of cadmium then 
found has been aooepted and still remains the 
speotroeoopio standard of length of the scientific 
•World. 

As a step towards the eventual adoption of a 
wave-length as the fundamental unit of length, 


the International Committee of Weights and 
Measures* urged tho various national laboratories 
to carry out similar investigations using their own 
national standards. 

The first results were those of Watanabe and 
Imaizumi 10 . Their apparatus, constructed by 
Hilger, was almost identical with that of Benoit, 
Fabry and Perot A difference of 0-002 A was 
initially observed between the values of the wave¬ 
length of the rod lino as determined from the two 
Japanese standards No 10 and No 20 Agree¬ 
ment was obtained when these prototypes were 
later compared with the International sub- 
standards at Sevres, and fresh values were found 
for their exact individual length 

The results of a determination oarnod out at 
the Physikahsche Techmsohe Roichanstalt, Berhn, 
have boon given by Rosters' 1 . The details of the 
method have not yet been given, but presumably, 
m view of tho earlier mtercompansons of the 
oadmium and krypton wave-lengths described by 
Weber and Lampo 1 *, the method is based on 
Kosters’s application of the Twyman and Green” 
interferometer. This consists of a modification of 
tho Micholson instrument, m which the straight 
looaksed fringes are observed by using a point 
source at the focus of a lens, tho eye replacing 
tho eyepiece of the telescope 

Sears and Barrell 14 , of the Metrologioal Depart¬ 
ment of the National Physical Laboratory, have 
reoently published the preliminary results of a 
systematic investigation of the problem extending 
over the last ten years A description of the 
aotual apparatus has been previously given 14 . As 
will be seen m a later section in which the various 
results are analysed, the work is of tho greatest 
importance, and not only the authors but also 
the Laboratory and its directorate deserve to be 
congratulated on the initiation and planning of 
such a comprehensive programme, the first stage 
of whioh has been completed 

The authors have approached the problem from 
an entirely different angle ; instead of setting 
themselves the problem of finding the number of 
waves contained in the metre, they have primarily 
determined the number contained in standard 
gauges of approximately one metre length. This 
they can find with an accuraoy far exceeding that 
possible in a direct metre determination, so that 
the lengths of various other gauges (m terms of 
wave-lengths) can be ascertained with a precision 
hitherto considered impossible. 

The first part of the method is basically that 
of Benoit, Fabry and Perot. The number of 
waves in a ^ or a i metre 6talon is determined 
and the unit is used for direct comparison with 
a \ metre 4talon by means of Brewster’s fringes 
The step-up of four or three times instead of the 
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double step formerly used only involves a slight 
reduction m the clearness of the fringes The 
calibrated wedge is omitted and the exact multiple 
of optical paths is obtained by tilting the larger 
umt, a method due to Fabry and Buisson'* 

An X-section gauge, the ends of which are 
optically parallel, is mounted inside the third 
6talon, which has to be slightly longer than a 
metre m order to accommodate the metre gauge 
The Brewster fringes, given by three reflections in 
the intermediate standard and one in the larger 
unit, are observed in turn through each of the 
four channels or apertures formed by the X- 
section Thus the mean length A of the largost 
(■talon in wave-length units beoomos known The 
ends of the X-gauge do not touch the half-silvered 
(•talon surfaces , the path differences B and C 
between the polished ends of the gauge and the 
silvered surfaces are determined by means of 
the circular Hamy fringes using Benoit’s frac¬ 
tional part method The optical length of the 
gauge is therefore A-B-C wave-lengths, and its 
mechanical length is also known provided tho 
phase change on reflection at the gauge surfaces 
is determined by a subsidiary experiment This 
has boen tho primary purpose of tho investi¬ 
gation 

In order to obtain the number of waves m tho 
metre, an auxiliary gauge approximately half an 
mch shorter is employed, together with two further 
half-inch end gauges at the oentros of which fine 
lines are engraved If a half-inch gauge is wrung 
m contact with the auxiliary, a metre end standard 
is obtained which can be compared direotly by 
mterferometrio methods with tho X-section gauge 
When both blocks are wrung, one on each end of 
the auxiliary, tho composite gauge forms a metre 
lino standard whioh can be compared with tho 
national standard in a line comparator. By taking 
observations with the blocks oontaoted m all 
possible ways, the effeots of slight irregularities 


and differences m the blocks and their bisootuig 
lines are eliminated 

In the determination of the yard, the same 
^talons were used but the X- and tho auxiliary 
gauges wore 36 and 35 5 m respectively, so that 
the differences B and 0 wore therefore much 
greater 

Referenoe should also bo made to the deter¬ 
mination of the yard by Tutton” The method 
involved the notual counting of the number of 
fringes in a distance of /„ in By an ingenious 
system of multiplication, tho numbei of wave¬ 
lengths in the yard is determined by means of 
tho Tutton wave-length comparator The bosio 
unit is, however, too short to yield sufficiently 
accurate results This can be soon from tho faot 
that temperature and pressure corrections for the 
basio umt are negligible, while they are applied 
to the greater lengths determined in terms of this 
unit. On tho other hand, the acouraoy is consider¬ 
ably greater than tho one part in fifty thousand 
which a casual inspection of tho method seems to 
imply 

For the sake of completeness, it might be 
recorded here that the writer' 9 has proposed an 
entirely different method whereby the length of 
a metre gauge in the wavo-longths may be direotly 
obtained from two observations A suitable 
reflection echelon is to be used and any errors due 
to optical multiplication are eliminated 
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Obit 

Prof M. I. Putin 

D Y the death of Michael Idvorsky Pupin m New 
U York on Maroh 12 at the age of seventy-six 
years, we lose a mathematical physicist who has 
played an important part in engineering progress 
since the end of last century. The son of Serbian 
peasants, he emigrated at the ago of sixteen years to 
New York, where he started to earn his living with 
only five cento m his pocket After many struggles, 
during whioh he supported himself by manual labour, 
lie gained free tuition at the entranoe examination to 
Columbia University in 1879 and distinguished him¬ 
self by winning many prizes both for his studios 
and at athletics. After graduating, he became a 
naturalised oitixen of the United States. 


uary 

Pupm was the first holder of the John Tyndall 
fellowship at Columbia He elected to complete lua 
training at Cambridge, England, being attracted bj 
the prospect of studying under Clerk Maxwell and 
learning about his electromagnetic theory of light 
Marion Crawford, the novelist, gave him a letter of 
introduction to Oscar Browning of King’s, but ho was 
away on his summer vacation Pupm also had a 
letter of introduction to W D Niven, a tutor of 
Trinity Colloge, who asked hun what was his object 
in coming to Cambridge. He replied that ho wanted 
to study under Clerk Maxwell, and was very sur¬ 
prised to learn that Maxwell had been dead for four 
years. 

Before settling down at Cambridge, Pupin went to 
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his native village, Idvor, in Hungary, to see his 
parents On the way he stayed at Lucerne and was 
lucky enough to climb to the top of Titlis without 
aocident When ho returned to Cambridge he entered 
King’s College and studiod mathematics under Routli 
The present writer remembers seeing him there, and 
was impressed by his striking but tin Knghsh appear - 
anoe. Although ho enjoyed Routh’s lectures tre¬ 
mendously, Pujnn had gono to Cambridge to study 
physics, and in his interesting autobiography entitled 
“From Immigrant to Tnventor”, published in 1923, 
he says that he thought Prof J J Thomson was 
too young to teach him much, and he was suspicious 
of Lord Rayleigh bet anno of his title Later on. ho 
had the greatest adinuation tor them both 

After a two months holiday at Corrio in the Isle 
of Arran, where ho read Faraday’s “Experimental 
Researches", Pupin wont to the University of Berlin 
and studiod under Helmholtz and Kirchhoff, obtaining 
a Ph D degree On his return to Now York he was 
appointed to a teaching post at Columbia University, 
was afterwards appointed adjunct professor of 
mechanics, and then professor of electro mechanics 
ui 1901 

In 1896 Pupin discovered secondary X ray radia¬ 
tion and invented in the samo yoar means for short 
exposure X my photography, by interposing a 
fluorescent screon before tho photographic plate He 
invented also improvements in multiplex telegraphy 
and in methods of tuning for electrical resonance 
His most important invention was in connexion with 
long-distance telephone communication. By means 
of inductance coils placed at pro -determined intervals 
of tho transmitting line, he greatly extended its 
range. In almost every country in the world ‘Pupin 
coils’ are usod, and tho onormously rapid develop 
ment of long-distance telephony during this oentury 
has been due mainly to the use of these coils His 
first paper on the subject was published in the 
Journal of the American Institution of Electrical 
Engineers of Maroh 22, 1899 

Although an American citizen, Pupin will long be 
remembered by thousands of his former countrymen 
in Serbia—now Yugoslavia He founded the Serbian 
House in New York, and fathered and cared for 
thousands of poor immigrants He gave princely 
contributions to the Serbian Red Cross, to refugee 
funds and to many others, and his ample fortune, 
made mainly from his tcle-oommunication inventions, 
was sorely diminished At Columbia University he 
was much esteemed and held in affection by tho 
students He was a member of the executive com¬ 
mittee of the National Research Council, a fellow 
of many scientific societies and an honorary doctor 
of Columbia and Johns Hopkins Universities. 

A R 


Prof. H. A. Giles 

We regret to record the death on February 13 
of Prof. H, A. Giles, formerly professor of Chinese 
in the University of Cambridge. Herbert Allen Giles 
was bom on December 8, 1846, the son of Dr. John 
Allen Giles, well-known to many generations of 
students of the classics as a translator. He was 
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educated at Charterhouse and in 1867 joined the 
consular service in China, being appointed to Tientsin 
after a probationary year at Peking He retired 
from the service m 1893, returning to England, and 
in 1897 was appointed professor of Chinese at Cam¬ 
bridge He held this ohair until 1932 when he retired, 
having done much to foster the study of the Chinese 
language m the University, and secured its recogni¬ 
tion in the ‘Little go’ in place of Latin or Greek 
for natives of Asia. 

Giles laid the foundations of his scholarship in 
Chinese during his probationary yoar in Peking 
Within a few years of his appointment to Tientsin, 
his knowledge of Chuia had progressed so far as to 
enable him to write with authonty on many sides of 
Chinese life and culture m tho Celestial Empire He 
had also begun work on his monumental Chinese- 
English dictionary. This indeed was to prove Ins 
magnum opus It appeared in parts and in this form 
was completed in 1892 A new edition, revised and 
enlarged, appeared in 1912 Tt won him world wide 
recognition as tho first European authority on the 
Chinese language, and m 1911 was awarded the 
Prix St Juhen of tho French Academv Its pro 
emuience m scholarship, however, should not be 
allowed to obscure the fact that Giles's knowledge) 
of every side of Chinese life and culture was profound. 
Nowhere, perhaps, does this come out more ele>arly 
than in Giles’s lighter works, and his “Strange 
Stones from a Chinese Studio" and “Quips from a 
Chinese Jest Book”, no less informative than they 
are amusing, with their instructive notes and 
comments, might well serve as an introduction 
to most aspects of the many-sided Chinese men¬ 
tality. 

From 1870 onward, Giles was busily engaged, m 
suoh leisure as his oonsular duties afforded, in study¬ 
ing and in writing on the life, art, religion, languago 
and history of tho Chinese people A long list of 
substantial and authoritative works stands to his 
credit, of which the best known, next to lus dictionary, 
is “A Chinese Biographioal Dictionary”. His achieve¬ 
ment was reoogmsed by many honours, among which 
may be mentioned the Order of Chia Ho, conferred 
by the Chinese Government, the award of the 
triennial gold medal of the Royal Asiatic Society and 
honorary degrees from the Universities of Oxford and 
Aberdeen 

We regret to announco the following deaths . 

Prof J J R Maclood, F.R S., regius professor of 
physiology in the University of Aberdeen, formerly 
professor of physiology in the University of Toronto, 
on March 16, aged fifty eight years 

Prof B M Wilson, professor of mathematics in 
University College, Dundee, formerly leoturer in pure 
mathematics in the University of Liverpool, on 
Maroh 18, aged thirty-eight years, 

Major-Gen. Sir Richard M. Ruck, of the Royal 
Engineers, known for his scientific work in submarine 
mining, chairman of Council of the Royal Aero¬ 
nautical Society from 1912 until 1919, on March 18, 
aged eighty-three years. 
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News and Views 


Centenary of the Geological Survey of Great Britain 
The Geological Survey of Great Britain is the 
oldest national geological survey in the world, ha\ ing 
now boon in active existence for a hundred years It 
owes its inception to the pmato enterpriHo of the 
late Sir Henry Thomas De la Beeho, who became its 
first director Geological material was quickly 
accumulated and De la Boche was compelled to ask 
for museum accommodation This was provided in a 
house in Craig's Court, Charing Cross, whero it was 
opened to the public ui 1H41, as the Museum of 
Economic Geology In 1851, tho Museum was 
transferred to Jermyn Street, where it has continued 
until reeontly For many years past, however, the 
space available has been inadequate, and it has been 
impossible to display to full advantage tho very 
extensive collections of rooks, fossils and minorals in 
the possession of the Survoy and Museum In 1912, 
the Bell Committee recommended the transfer of 
the Musoum and Survey to a site in South Kensington 
next to the Natural History Museum, but no action 
was taken until the Museums Commission met in 
1927 Tho Government then agreed to the transfer, 
and the new building was completed by H M Office 
of Works m 1033 Occupation by the Geological 
Survey was, howevor, delaved by its utilisation as 
the meeting place of the World Economic Conference, 
1933 

Opening of the New Museum of Practical Geology 
It is now announced that the new Museum of 
Practical Geology will bo formally opened next 
•Tuly. Advantage has been taken of this to arrange 
a joint celebration of the centenary of the Geological 
Survey and the opening of the new Museum In the 
new Museum at South Kensington ample accommo¬ 
dation has been provided to display tho exhibits m a 
building specially designed to meet modem musoum 
requirements. New material has been acquired from 
many sources and the extent and scopo of the exhibits 
has been enlarged For the past three or four years, 
geologists of the Survey and Museum have been 
mainly engaged in rearranging and bringing up to 
date the collections, their normal field work being 
subordinated to the needs of the Museum At tho 
back of the Museum new offices havo been pro 
vided for the Geological Survey, together with 
modem laboratories for the proseoution of petro- 
logioal and nuneralogioal research Enlarged accom¬ 
modation has been provided for the Library and 
collection of maps which, as in the past, will be 
available for consultation by the public Tho Museum 
is to be opened by the Duke of York on July 3. On 
July 4 there will be a morning reception of delegates 
to the Centenary, followed by an address by the 
Director of the Survey on the history and functions 
of the Geological Survey of Great Britain On the 
evening of July 4 there will be an evening reception 
by H.M. Government. Excursions to several of the 
classic areas of British geology follow immediately 


after the meetings It is expected that a large and 
representative gathering of geologists from all parts 
of the world will be piem-nt for thn celebration 

Dr J Chadwick, FRS 

Da James Chadwick, lellow of Cams College, 
Cambridge, and assistant director of research in tho 
Cavendish Laboratory, has been appointed to the 
L>on Jones chair of physus in the Univermtv of 
Liverpool as from October 1 next, in succession to 
Prof L R Wilbortoree, who retires at the end of tho 
present session Dr Chadwick is ono of tho most 
distinguished of the vounger physicists in Great 
Britain His early work on % . (S- and y-radmtion led 
to the experimental proof of Moseley’s deduction 
that the charge on the nucleus was equal to the 
atomic number Then, in association with Lord 
Rutheiford, he carried out investigations on the 
anomalous scattering of a. particles by light elements, 
which gavo information on tho size and structure of 
the nucleus of tho atom, while another lino of woik 
demonstrated the artificial transmutation of certain 
lighter elements by a-particle bombardment Im¬ 
provements in the technique of counting such 
particlos led to the discovery of definite nuclear 
a particle and proton lovels The obscure effects 
observed by M and Mme Curie-Joliot whon beryllium 
was bombarded with a-particlcs were investigated by 
Dr. Chadwick, and immediately ho recognised that 
they could be explained by assuming tho ejection of 
a particle having mass but no charge This assump¬ 
tion he quickly proved in a brilliant senos of experi¬ 
ments, and a new elementary particle, the neutron, 
which has proved of wide importance in investigations 
on atomic structure, was made available to tho 
physicist The value and originality of Dr Chad¬ 
wick’s work has been recognised by his election to a 
fellowship of the Royal Society, by the award of the 
Hughes Medal of the Society in 1932 and other 

distinctions 

Racial History of Britain 

A letter to The Times of March 13 puts forward 
on behalf of tho Royal Anthropological Institute 
proposals for a comprehensive survey of the racial 
history and physical constitution of the inhabitants 
of Britain—a matter in which action is long overdue. 
It is a remarkable fact, and one which was not 
generally appreciated until necessity arose during the 
War, that so little should be known of the physical 
characters of the British population as a whole. The 
racial character of the British peoples m prehistoric 
and early historic times, as preserved in skeletal 
remains in museums, has received attention from 
tune to time, but piecemeal , and more or less 
extended investigations of the present population 
have been carried out in parts of Scotland, Wales, 
England and Ireland , but no organised attempt has 
been made to correlate this material or to extend it 
systematically The proposals now put forward 
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provide for both the examination of the skeletal 
material preserved in museums and anatomical col 
lootidns and the measurement by trained observers 
of groups of the existmg population all over the 
country Arrangements will also bo made for tho 
reduction and digestion of the material when col¬ 
lected, and for its publication 

The projected sur\ oy is an object whu li is 
deserving of strong public support Not only 
will tho rosults lie of the greatest scientific im¬ 
portance, as they will fill a gap in our knowledge 
of the composition of tho Hritish pooplo winch 
ih much to be deplored, but they will also afford 
data of great significance, and from some points 
of view essential, m the consideration of a number 
of social and medical problems The survey will 
involve expenditure on instruments, travelling for 
purposos of obsen ation and publication, towards 
which contributions are mvitod from the public in 
an appeal supjiorted by, among other signatories. 
Lord Onslow, Lord Raglan, Lord Meston, Sir Kiclmrd 
Gregory, Sir Honrv Wellcome and tho Rev Kdwin 
Smith, president of the Royal Anthropological 
Institute Contributions should be addressed to tho 
Treasurer, Royal Anthropological Institute, 62 Upper 
Hodford Place, London W C 1 

Expedition to New Guinea 

Plans for tho exploration of the country m the 
neighbourhood of the Sepik River in the mandated 
territory of New Guinea, which have been in pre¬ 
paration for some tune, are now approaolnng com 
pletion , and Mr G M Dyott, the leader, will leave 
shortly with two other members of the expedition for 
Australia, where lie will be joined at Sydney by Mr 
H L Williams, the Australian anthropologist, who 
will complete the personnel of tho party For some 
tune past, the exploration of tho Sepik River country 
has boon an object of ambition of antliropologists and 
geographers alike The greater part of it is entirely 
unknown Last year, Mr E. W P Chinnery, in the 
course of an official tour of duty as Government 
anthropologist, penetrated to the eastern boundary 
of the unknown territory He reached the summit 
of Mount Hagen, and in his reports records how from 
a lofty plateau there he was able to look out over 
this oountry 

Mb. Chinnery came into touch with hitherto un- 
desonbed peoples having many remogkablo features 
in their oulture, who were still living m the stone 
age (see Nature, 134 , 328 ; 1934). In the acooimt 
of his experience which he has since published, he 
desonbes signs of occupation m the unvisited table¬ 
land below, whioh point to a system of cultivation 
differing from anything previously reoorded in New 
Guinea. Mr. Dyott’s expedition, in addition to 
makmg a plane-table survey of the oountry traversed, 
will devote special attention to the oulture of the 
peoples in the Sepik area It is also hoped to obtain 
oonolusive evidenoe of the existence of the so-called 
‘devil-pig’, a oloven-footed graminivorous animal, of 
whioh Mr. Monokton. formerly a resident magistrate 


in Now Guinea, claimed to have observ ed the tracks, 
but of which knowledge otherwise rests on the report 
of the Papuans They fear it greatly The expedition 
is supported by the Australian Commonwealth 
Government anil the Royal Geographical Society 
The collections wluch the expedition hopes to make 
will be divided between the Pitt Rivers Museum. 
Oxford, anil certain institutions in Australia 

Vertical Take-off with the Autogiro 

Shnor dk la Cierva, lecturing before the Royal 
Aeronautical Society on March 15, made the first 
public announcement of the fact that he has pro¬ 
duced a type of his autogiro that has achiovod direct 
lift off the ground without any forward run This 
was shown by the exhibition of emoma films m 
which the machine was seen to rise without displacing 
chocks placed in front of the wheels Combinod with 
its aheady pro veil ability of alighting with a prac¬ 
tically neghgiblo run, this makes it possible to 
visualise aircraft of this type operating from aero¬ 
dromes of much smaller area, and less c arefully kept 
surfaco, than hitherto Soa going operations, either 
from rough water or ship decks, are also facilitated 
by the absence of tho need of horizontal run 

The combination of vortical lift followed by 
horizontal flight at tho desired uistant is attained 
by altering the pitch angle of the horizontal rotating 
lifting surfaces of tho uutogiro. Those are sot at the 
angle of no lift while the rotor is speeded up by a 
torque appliod from the engine When tho speed of 
rotation is considerably greater than that neoessary 
for normal horizontal flight, the rotating mechanism 
is deolutohed, and simultaneously the angle of the 
surfaces is sot to that for high lift Tlius a lift in 
excess of the weight of the machine is created, and 
it rises When this impulse is expended, tho machine 
would normally begin to descend, but m tho mean¬ 
time the full engrno power has been changed back to 
the normal airscrew, and a thrust sufficient for 
horizontal flight is operating. This takes oharge and 
the machine continues in horizontal or normal 
climbing flight at the will of the pilot The machine 
appears to leap only three or four feet in the films 
shown. Se&or Cierva suggests that while jumps of 
the order of 60-100 ft are theoretically possible 
without needing prohibitive accelerations, an initial 
height of about 20 ft is all that praotioal considera¬ 
tions demand. 

Television 

The reoent publication of the report of the Post¬ 
master-General’s Committee on Television has aroused 
considerable interest in this subject not only among 
those technically interested in radio communication 
and broadcasting, but also among the general public, 
who now definitely envisage the prospect of be mg 
able to ‘look’ as well as ‘listen’ This interest has 
naturally given rise to a demand for literature, both 
technical and popular, on the subject. During the 
past year or so, however, progress in the technique 
of television at both the transmitting and receiving 
end has been sp rapid that most of the books at 
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present available are useful only in explaining the 
fundamental principles of television or of illustrating 
the historical development of the subject, which dates 
back some sixty years With the objoi t of temporal il\- 
tilling this gap in the literature, the issue of the 
Wireless World of March 8 incorporated as a supple¬ 
ment a “Television fj ndo”, comprising a 30-pago 
booklet giving a simple explanation of the subject 
adequately illustrated by diagrams and photographs 
This guide assumes a knowledge of elect™ ity and the 
principles of radio communication on the pait of the 
reader , the principles involved in television are 
clearly explained, together with the use and linnta 
tions of mochanical scanning sy stems The manner 
in which tho cathode ray oscillograph tube has bt on 
introduced into tho art is described, with the ichulting 
accelerated progress towards high definition tclev cmn 
The most recent developments of picture transmission 
technique are dealt with, including Zworykin’s icono¬ 
scope and Farnsworth’s image dissei tor as ulternativ e 
scanning systems, and the use of the intermediate 
cinomatograph film for tho broadcastmg of current 
events The trend of this supplement to the W micas 
World is definitely to explain the principles of the 
subjeot to tho future owner of a television rcccivir, 
and as such, it may be said to form a useful apjiendix 
to the report of tho Postmaster (ieneral’s Commit I is* 

Safe Passing Speeds for Motor-Cars 

Every driver of a motor-cai who desuis to jams 
another car going in the same diicction has to 
consider the problom of whether it is possible or not 
Apart from the question of win thcr there is another 
car coming round tho bond of tho rood m tho opposito 
direction, ho has to i onsider w In thcr there is sufhi lent 
dear spaeo ahead According to a Si inure Sei\ ice 
message, Dr H C Dickinson, of the U S Bun au 
of Standards, has completed tests to find out how 
much clear space is nocossary Assuming a speed 
limit of 45 miles an hour and that cars travel mg 
50 miles an hour are tolerated, ho finds that a distance 
of 900 ft is required for safe cleaiance Tho time 
required to pass on a level road depends only on 
their relative speed of five miles an hour, and is 
noarly six seconds If the vehicle ahead is moving 
at 20 miles an hour the distance required is 050 ft , 
200 ft. being required for tho actual passing and 
450 ft being the nocossary allowance for a car 
approaching at 50 milos an hour Tho Highway 
Research Board of the U.S National Rescan h Council 
points out that, considering the number of roads in 
the country where clear stretches of 900 ft aro rare, 
there is often a serious risk when passing anothor 
car at lugh speed In mountainous oouniry, winding 
and hilly roads would come under this category 
Dr Dickinson’s figures apply to a car passing only 
one car ahead , when long lines of cars ‘pile up’ 
on the road, greater distances are required for safe 
Passing. 

Library of the University of the Witwatersrand 

The University of the Witwatersrand was the scone 
of a disastrous fire three years ago, when the groater 
part of its library, including the Gubbins and the 


Hoernlo anthropological collections, was destroyed. 
Appeals for help lod to a very substantial moasuio 
of replacement, gratefully acknowledges! by tho 
University in a letter to the Appeal Committee in 
London, which has now issued its final report In 
this, tho chairman, Sir Frank Heath, observes that, 
while it is impossible to mention individually all 
the contributors, including learned, technical and 
scientific societies in England and America, universi¬ 
ties and colleges throughout the British Isles and 
fanuda, industrial firms, mdustiial research associa¬ 
tions, British (Jovernmcntdopartmontsandthc loading 
niissionurv societies having stations in South Africa, 
very special thanks are duo to tho British Association, 
tho London School of Economics and Imperial 
Chemical Industries, Ltd New College, Oxford, and 
the Imperial College of Science anil Technology 
helped to dofray expenses of collection, packing, 
transportation and insurance The Union Castle 
Steamship Co undertook tho transput t of books at 
a discount of 50 per cent on the oidmary freight 
charges, ,md the High Commissioner for tho Union 
of South Afina lent an office n nt free The Uni¬ 
versities Buieau of the British Einpiio placed its 
council mom at the disjiosal ot the Committee for 
its meetings Besides books and manuseiijits, a large 
quantity of pa hires, coins, etc., was collected which 
will form the nucleus of a Johannesburg municipal 
museum Some 32,000 volumes in all worn dispatched 

A Giant Tortoise 

\ riNF specimen of Poi tor’s black tortoise (Teatudo 
nu/rita) lias just boon added to tho TortoiHo House of 
the Guidons of the Zoological Society of London 
This is ono of several species attaining a relatively 
gigantic hi/o, which, a hundred and fifty years ago, 
swarmed m tho G&lapugos Islands, the Mnscarone 
Islands, tho Aldabtas and tho Seychelles Then they 
attiaetod the attention of mariners, who forthwith 
In gan to isit those islands and carry away their 
victims hv the boat load Exploitation of tins kind, 
whether of tortoisos or whales, inevitably ends in 
extermination On onlv a viry few' of those islands 
aro any survivors to he found to day But it for- 
tunatelv happened that many species were taken to 
other islands where they bred This was tho case 
with the species which has just come to the Zoo 
Eor (.’apt Porter, on his voyage from the Galapagos, 
in 1813, distributed several you ig tortoisos from his 
stock among tho chiefs of the Fiji Islands Many of 
these escaped, and brod there The great size of these 
animals is shown by tho foot that the shell of the 
various spe< ies rangod from three to six and a 
holf feet along tho curve Until its death, a few 
years ago, tho largest hv mg tortoise known was owned 
by Lord Rothschild This was a sjiecimen of 
Tesludo dauditu, of the South Island of Aklabra. 
taken, with six others, in 1895 The length of tho 
shell was 55 in , or 07 J in over the curve The 
total weight was 660 lb. But even tins was a mere 
pigmy compared with the extinct fossil tortoise ( Colos- 
sochelys atlas) from the Lower Pliocene of the Siwalik 
Hills, India, which had a shell eight feet in length 
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Leukon Synthetic Resin 

A new synthetic resin known as ‘Leukon’ was 
exhibited in granular thermo -plastic moulding fonn 
ut the British Industries Fair by Imperial Chemical 
Industries, Ltd The mam physical properties of the 
material are stated to be as follows . density 1 2 
at 20° C , impact strength 4 kgm om (Charpy units), 
tensile strength up to 10,000 lb per sq in , cross 
breaking strength 80/85 lb cantilever. Young’s 
modulus 227 tons per Hq in The material flows 
beforo breakdown under high pressure As regards 
the chemical properties of tho material, it is said 
to be insoluble in water, alcohol and aqueous media, 
to be unaffected by acids or alkalies up to concentra¬ 
tions of 40 per icnt in the ease of sulphinic acul and 
caustic soda at nlmosphoi ic tomjierature, and to bo 
unaffected by many high boiling organic estors It 
is soluble in certain ol its forniB m a number of 
organic solvents, including aootono, ohlorinated 
hj drocurboTiH and benzene Tho material machines 
easily, tan be die-stampod at 120” 140°, lias very 
good msulatuig piopeiliea and low thermal con¬ 
ductivity A property which is emphasised is the 
capacity of the matciial for colour, in tiansparont, 
translucent or opaque forms 

The Prehistoric Society of East Anglia 

At the rocent annual mooting of the Prehistoric 
Society of East Anglia, hold at tho Norwich Castle 
Museum, it was reaolvod that in futuro the title of 
the Society sluill bo “The Prehistoric Society” Dr 
J G D Clark, in proposing tho change, directed 
attention to the fact that tho Society is no longer 
predominantly East Anglian either in membership or 
scope of work, and emphasised the point that tho 
reeiignition of tho Prohistono Society as the only 
society operating on a national basis exclusively' in the 
sphere of prehistoric arch®ology will be a contri¬ 
bution towards the much-desired rationalisation of the 
subject m Great Britain Tho Prehistoric Society of 
East Anglia was founded m 1908 by tho late Dr 
Allen Sturge and tho late W G. Clark of Norwich 
From very' small beginnings it has grown until the 
membership now approaches 400 and includes the 
leading prehistorians in this and many other 
oountries Prof. L’Abbd Henri Breuil, the retiring 
preeidont, is succeeded by Prof. Y Gordon Childe, 
with Mr M. C. Burkitt as vice-president. Dr J. G D, 
Clark as editor and Mr G Maynard, ourator of tho 
Ipswich Museum, as honorary secretary 

The Philosophy of Sir James Jeans 

In the December number of Adult Education, 
Prof. L Susan Stubbing subjects Sir James Jeans’s 
recent presidential address to the British Association 
to searching criticism. She complains that he has 
rated the intelligence of his hearers and readers too 
low by presenting them with contradictory state¬ 
ments concerning Nature, space and time, and 
knowledge. Some of the questions raised were 
referred to m our leading article on the address 
whioh was published in Nature of September 8 
last, but Prof. Stubbing makes no attempt to 


penetrate to the \ ital ideas which were expressed, 
however imperfectly, by Sir James Jeans; she 
contents herself with pointing out the imperfections 
As destructive criticism, the paper is of value, 
though, in the absence of counter-balancing con¬ 
structive thought, it achieves less than its full 
potentialities Prof Stubbing fortunately does not 
make the common error of supposing that a single 
statement, by however distinguished a physicist, 
represents the unanimous view of ‘physics’ “The 
point to be maintained here,” she says, “is that 
these cloudy speculations cannot properly' be re¬ 
garded as ‘philosophical implications’ of the new 
‘physios’ ” This goes far to justify what might other¬ 
wise be construed as a philosopher’s attack on the 
philosophtoal tendencies of modom physics. 

Biology, a new Journal 

With the object of helping teachers of biology' in 
different types of schools at homo and abroad, the 
British Social Hygiono Council lias launi hod a new 
journal, Biology It is hojved that the magazine will 
“servo as a medium for the interchange of ideas and 
information on praotual anil pioneer ventures in 
biology teaching” The scopo of Biology is suggested 
by the articles in the first number They include one 
advucatuig microscojx) work, dissoetion and physio 
logy of growth and development m elementary biology 
teaching , anothor describing the methods in use in 
African dependencies More general articles deal with 
plant communities and the school, the value of the 
micro -projector , biological activities out of school , 
and biology and general soience in the First School 
Examination. Tho hesitation and delay m the intro 
duction of biological teaching in schools throughout 
Groat Britain is due largely to the indefimteness of 
the subject’s boundaries, and the lack of well 
organised graded oourses of fairly definite content 
If Biology can load to tho development of such courses 
by pooling information, it will be perfoiming great 
service to the soience of life 

Research on Causes of Blindness 

Mb William H Ross, chairman of the Distillers’ 
Company, Ltd , who is himself totally blmd, has 
recontly given £40,000 to ostabhsh in Edinburgh an 
organisation “with the object of mvestigatmg the 
origin and oauses of blindness, and utilising the 
results of suoli mvestigation towards its prevention 
and cure” The mcome from the money will bo 
applied partly to research work on blmdnoss, and 
partly to practical measures for its prevention and 
for the preservation of sight The chairman of the 
trustees is Dr Arthur H. H Sinclair, president of 
the Royal College of Surgeons of Edinburgh 

New Australian Research Laboratories 

Two new research laboratories are to be built for 
the Commonwealth Council for Scientific and Indus¬ 
trial Research, using money voted for relief of 
unemployment One, at a cost of £6,000, will replace 
an existing small building at the Council's vitioultural 
research station near Mildura on the River Murray, 
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whore investigations into problems of the dried grape 
fruits industry have been in progross for many \ ears. 
The other will house the Forest Products Division, 
which hitherto has carried on in temporary quarters 
in Melbourne The new laboratory, to cost £25,000. 
will be m the midst of the city’s timber yards, and 
this' should mean decided increase in the practical 
effectiveness of the Division’s work 

Geographical Association 

The Spring Conference of the Geographical Associa¬ 
tion will bo held at University College, Nottingham, 
on April 25-29 The meeting will include, in addition 
to several lectures and discussions, a long excursion 
to Southwell and Ollerton and visits to tho tobacco 
factory of Messrs J Player and Sons, tho hosiery 
factory of Messrs J B Lewis and Sons, and Messrs 
Boots new chemical factory Members will be 
accommodated as far as possible in the Hugh Stewart 
Hall of Residence Applications for accommodation 
and attendance at excursions should be made, before 
April 6, to Mr N V Scarfe, University College, 
University Park, Nottingham 

Astronomical Exhibition in Pans 

At the next Geneial Assembly of tin international 
Astronomical Union, to bo hold at Paris on July 
10-17, the French National Committee of Astronomy 
is urranging an exhibition of astronomic al dm uinents 
and apparatus, to exhibit tho principles and the 
details of application of the methods of obscivafion 
employed Tho examination of ai tnal instruments 
shows bettor than any description how they aie 
applied, while origmal negatives or positives on glass 
will enablo tho quality of the results obtmnod to be 
judged The exhibition will onable astronomors to 
examine the documents serving as the foundation 
of the astronomical diseov orios of the present century 
It is particularly hoped that auxiliary apparatus and 
accessory oontnvances of all kinds will bo exhibited 
by observatories and instrument makers such 
instruments aro micrometers, chronographs, photo 
meters, spectrographs, driving motors, observing 
sheds and seats, abacuses, numerical tables and cal¬ 
culating machines Inquiries can be addressed to 
M le Comte do la Baume Pluvinel or to Prof C 
Fabry at the Pans Observatory 

Sixth International Congress for Scientific Management 

Thb Sixth International Congress for Scientific 
Management, the first congress of its land to be held 
in Great Britain, will take place on July lfi 20 and 
will be opened by its patron, the Prince of Wales It 
will discuss commercial, agricultural and domestic 
problems and how far the adoption of the most 
scientific pnnoiplesof management hasfacihtated tin ir 
solution. Some three hundred ohairmon, managing 
directors and professional and scientific men have so 
far enrolled, and the standard of the papers received 
from all parts of the world is most encouraging The 
organisation of the Congress is in the hands of a 
Council convened by the Federation of British 
Industries. Subjects to be discussed inolude : manu- 
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faoturing, distribution, development, agricultural, 
educational and training, and domestic There is 
every mdioation that a really important gathering 
will take place HM Government is to invite 
membors to a reception, and the Lord Major and 
Corpoiation will receive them m tho Guildhall A 
senes of visits to fw tones and institutions will tnke 
placo in tho wook following the Congress Invitations 
to tho Congress containing membership fonns and 
full dotads may be obtained from the Secretary, 21 
Tothill Street, London, S W 1 
Catalogue of Microscopes and Accessories 

We have received from Messrs W Watson and 
Sons, Ltd , the now edition of their catalogue 
of microseopos and accessones (Parts 1 and 2) 
Tho pages dovotod to principles of construction 
on the optical bench system, now applied to 
all Messrs Watson’s microscopes, aro of pai 
ticular mtorest, and other constructional dotails 
in theso pages are also noteworthy as evidence 
ot the care devoted to the attainment of rigiditv 
and accuracy Attention maj also be directed 
to tho doscnption of tho dark ground condenser 
which can bo modo with working distances up t-o 
4 mm and to the low power binoeular dissecting 
mu lostupe, stiong in build and with two pans ot 
objectives mounted on a double nosopinco so uriangod 
that the pun not m uso is turned into a protected 
position A lonsideiuble range of lamps foi vauous 
rrucioHcopiu put poses includes the Groonough lamp, 
which rests on the table bouoath tho microscope 
stage in plac e of the mirror and giv es an oven I j 
illuminated field, prevision being made foi centring 
the filament 
Announcements 

hiR John Ambrose Fijcminxj has been awarded 
tho Kelvin Medal for 1935 of the Institution of Civil 
Engineers in recognition of Ins services to electrical 
S' tome and particularly of lus invention of the 
thermionic valve The Kelvin Gold Modal is awarded 
trionnuillj- as a mark ot distinction m enguieenng 
woik or investigation of tho kinds with which Lord 
Kelv in whs especially identified 

A’r the mooting of the Australian National Research 
Council at Melbourne in January, tho first award of 
the Lyle Medal was made, the recipient being Prof 
J. R Wilton, Eldor jirofossor of mathematics in the 
University of Adelaide, for hit work in mathematics 
This modal is to lie awarded, at intervals of two 
years, to workers in Australia for Huch researches m 
mathematics or physics as may appear to the Council 
most deserving of such honour, the period covered 
hv those researches being the five years preceding 
each award 

The services of Prof R. H. Dastur, profossor ol 
botany at the Royal Institute of Scionce, Bombay, 
have been secured on loan from the Bombay Govern 
ment by the Government of the Punjab for the 
investigation of tho cotton crop His address for 
some years, therefore, will be the Cotton Research 
Laboratory, Lyallpur, Punjab 
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The Congress of the German Rbntgen Society will 
be held m Berlin on April 28-30 under the presidency 
of Prof W. Baensch, from whom further information 
can be obtained at his address, Liobigstrasse 20a, 
Leipzig 

A discussion on the “Origin and Relationships 
of the British Flora”, to be opened by Prof A C 
Seward, has boep arranged by the Royal Society for 
the morning and afternoon of March 28. Other 
speakers will include Mrs E M Reid, Prof P O H 
Boswell, Miss M K J Chandler, Dr H Godwin, Dr 
A J Wilmot, Prof E J Salisbury, Dr G Emar du 
Riot/., Mr H. Davey, Prof O T Jones, Dr R L 
Prooger, Dr K Sandford, Dr G C Simpson, Mr J 
B Sunpson, Dr W B Wright 

At the annual general meeting of the Microchemical 
Club held on March 16 at tile London School of 
Hygiono and Trepan! Medicine tho following oflicors 
were elected for 1035-36 Non Treasurer and 
Librarian , Dr L H N Cooper, Marine Biological 
Laboratory, Plymouth , Non Secretary, Dr S J 
Folley, National Institute for Resoaroh m Dairying, 
Shmfield, Reading Vacancies on the committee 
were tilled by the election of Miss I H Hftdfield and 
Dr. J R P O’Brien 

The International Association tor the Prevention 
of Blindness will hold a meeting at the Royal Society 
of Medicine, 1 Wimpole Street, W 1, on April 5, 
during tho Congress of tho Ophthalmological 
Society of tho United Kingdom The agenda are 
as follows (1) address by Prof de Laporsonno, 
president ol the Association , (2) proposed inter 
national classification of the causes of blindness, by 
l’rof van lhiyse, of Ghent , (3) hereditary diseases 
of tho eyes ending in blindness and tlioir social 
consoquonces, by Prof Franooschotti, of Genova 

A symposium on the “Welding of Iron and Steel” 
will be held at. tho Institution of Civil Engineers, 
Great Goorgo Street, Westm Ulster, S W 1, on May 
2-3, under the auspices of the Iron and Stool Institute, 
in co-operation with tho principal engineering and 
metallurgical societies of Great Britain Tho sym¬ 
posium will bo dividod into four groups, namely 
(1) present-day practice anil problems of welding in 
tho engineering industries , (2) welding practice and 
technique, mcludmg welding apparatus, (3) the 

metallurgy of welding , (4) specification, inspection, 
testing and safety aspects of welding Further 
information can be obtamed from, tho Secretary, 
Iron and Steel Institute, 28 Victoria Street, Ixmdon, 
S W 1 

An animal welfare society has just been formed in 
the Otani University, Kyoto, Japan, to be affiliated 
to the University of London Animal Welfare Society 
Prof Beatnoe Susuki, professor of agricultural and 
forest chemistry, is leader and secretary Com¬ 
munications addressed to the now society will be 
received and forwarded by the University of London 
Animal Welfare Society, 68 Torrmgton Square, 
London, W C.l 


The Institute of Public Health of the University 
of Budapest, tho sixtieth anniversary of which is to 
be celebrated this year, is the first institute of the 
kind to havo been founded In 1882, public health 
became a compulsory subject in the Budapest 
faculty of medicine and in 1893 in the faculty of 
pharmacy The first directoi of tho institute, Josef 
Fodor, who was also the founder of tho Hungarian 
Society of Public Health, was a savant of world-wide 
reputation, and an excellent organiser, thanks to whose 
efforts tho modical superv ision of schools became 
generalised throughout western and southern Europe 

We havo received from tho Association of Bntisli 
Chemical Manufacturers, 166 Piccadilly, London, 
W 1, a copy of “British Chemicals, 1935” (Pp 459, 
bound in cloth) This is printed in English, French, 
German, Italian, Portuguese and Spanish, and gives 
the names of British manufacturers ot classified 
products, a list of proprietary and trade names of 
materials, with thoir manufai tuiers, and indexes in 
the various languages The volume is published 
gratis, but is obtainable only on direct application 
to the Association by genuine purchasers of chonncals 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned —A 
temporary engineering assistant for the Directorate 
of Woiks m the War Office— The Under Secretary of 
State (C 5), The War Office, London, S W 1 (Mareli 
28) A chemist for rubber lesearvh (Malaya and 
Coylon)- Tho Secretary, London Advisory Com 
rnitteo for Rubber Roseau li (Malaya and Ceylon). 
Imperial Institute, London. S W 7 (March 28) A 
principal of tho East Ham T< < hmi nl College- The 
Seerotary for Education, Edumtion Off ice, Town 
Hall, East Ham, E 6 (March 30) Two junior assistant 
bacteriologists in the City Bacteriologist’s Depart¬ 
ment, Liv erpool— Town Cleik Municipal Offices, 
Dale Street, Liverpool, 2 (April 2) An assistant 
agricultural officer to tho Kent County Council—Tho 
Chief Agricultural Officer, Brunswick House, Buck- 
land Hill, Maidstone (April 4) A principal of the 
Northern Counties’ Tiaimng College of Cookery and 
Domestic Science, Newcastle-upon-Tyne- The Secre¬ 
tary, 4 Royal Arcade, Newcastle upon-Tyno (April 8) 
An assistant keeper (set oncl class) on tho Higher 
Tochmcal Staff of the Library of tho Science Museum 
- The Director, Science Museum, South Kensington, 
S W 7 (April 13) A research worker m cancer—.The 
Research Director, North of England C’ancor Cam¬ 
paign, 14 Ellison I’loce, Newcastle-npon-Tyno (April 
14) A demonstrator in organic chemistry at Bodford 
College for Women, Regent’s Park, N W r 1 —The 
Secretary (April 27) A chemist for tho Mam Drainage 
Department of the Ministry of Public Works, Egypt 
—The Chief Inspecting Engineer, Egyptian Govern¬ 
ment, 41 Tothill Street, London, S.W.l. A principal 
of University Collego, Nottingham—Alderman E 
Huntsman, 1 Bridlesmith Gate, Nottingham 

Erratum. In the list of members of oouncil of 
the National Institute of Sciences of India, printed 
in Nature of March 16 (p 442), for “Dr. Bairn 
Prasad” read "Dr Baini Prashad” 



March 23, 1935 N A T V R E 


Letters to the Editor 

The Editoi does not hold himself I esponsible for opinion# iuprtssed by Ins correspondents 
He cannot undtitake to letuin, or to correspond with the writers of, ujected manuscripts 
intended for this 01 any other part of N w uitK No notici is takm of anonymous communications 
NOTES ON POINTS IN SOMI' OF THIS WEEK’S 1 1 ITH IIS APPEXR ON P 475 
OoRKKsponiaents are inviteo io attach similar summaries to their uihmumcahons 


Radioactivity of some Rarer Elements produced 
by Neutron Bombardment 
Experiments on the Em mi effect with some raid 
elements have gixen the results sununansed below 
Tho neutrons were obtumod from souiuos ol mdou, 
in (quantities up to 100 million ues, sealed in small 
glass tubos with powdmed beiy Ilium, and tho mdio- 
actixity produced was measured with a < !< lger- 
Muller counter which had boon < at chilly luhbiated 
with weighed amounts of luunmm oxide To utilise 
the enhanced aetn lty produced bv surrounding souk e 
and specimen with bydrogen compounds 1 most ot 
the irradiations wore earned out in a cavity in I ho 
middle of a large block of paialhn wax The main 
results obtained are collected m the following table 


Silver 

Iodine 

ToZijr 

Xttorbliun (7 Lutecium) 


Half lllo 



Relative intinsitv 


contained lutecium, so that the at tivit\ observed 
max bo due to this ok mont It is hoped shoitly to 
settle this pouit by examining spei linens of these 
elements which have been sepaiated by ele< trolytic 
leductiun 

A spot linen of pure scundiu fioin Messrs Adam 
Hilger, Ltd , which had been tested spot host opicallj 
ami was at least 91) per cent puro, gave no detectable 
mtivity when irradiated ter 15 hours with 100 
millicuries Another spo< mien kmdly lent by Prof 
(1 T Moigan also gave no activity The activity 
with a penod of l(» hours reported by Hcnosy 4 must 
piosumuhly have been obtained with much stronger 
sources ot neutrons 

I am mu< h indebted to Piof P M S Blackett 
for his encouragement and advice whilst this work 
was in pi ogress s Suupfn 

(‘homistrv l)c partiiu lit, 

Birkhec k College, 

London, 10 C 4 
Mai eh 9 


* Quoted Crow reference 2 

Tile relativo intensities give a lough comparison 
of tho activities produced per gram atom when 
irradiated in the wax block in a fixed position lor a 
time long i ornparod with the half life Moasmements 
on silver (2 33 mm aotivity) and iodine wore also 
mado to serve as standards 

Europium, terbium and godohnmm vvoie kindly 
supplied as very pure oxides by Dr J K Marsh 
Europium shows a remarkably high activity i om- 
pared with that of silvei Since the 20 sec penod 
of silver gives an intensity about fom tunes that of 
the longer period, ouropium gives about four limos 
the total activity of both periods of silvei Tho 
‘water effect’ for ouropium was roughly determined 
and the activity was found to bo increased forty 
tunes by irrftdluting the specimen in the wax bloc k 
The (1-ray spectrum is now under investigation in the 
Physics Department of this College , tho maximum 
energy is approximately 2 0 X 10* e v In addition, 
y-rays have been detected which are littlo absorbed 
by 4 mm of lead 

A specimen of pure white gadolinium oxide 
(Gd,0,) which had been freed from ouropium and 
terbium* gave no detectable activity with the sourc es 
used The activity with a half life of 8 hours reported 
by Fermi and his eo-workera* mav possibly bo due 
to the presence of a small amount of europium, 
whioh is not easily separated except i>y the method 
of electrolytic reduction The terbia used in these 
experiments had been carefully purified for atomic 
weight determinations 1 

Specimens of erbia and ytterbia originally supplied 
by Merck were kindly lent by Prof J F Spencer 
In addition to the strong activity with a half life 
of 2-9 hours, erbia gave a muoh woaker activity with 
a period of e. 30 hours As, however, tho speounen 
used may contain other rare earths, this jieriod 
cannot definitely be ascribed to erbium The yttorbiu 


mil Segri, t but , Jmi 1923 


Curare 


In 1931 Hurtmtgo anil West* noted a rigidity - 
removing ( Iissiao’) action of < urare in experimental 
parathyroid tetany ui dogs Tho application of the 
dmg to diseases involving muscular rigidity in man 
was undertaken by Meat in a wide sorios of casos*. 
As it was ohsorv d quite early in tho uivestigations 
that tho ‘lissive’ action was apparently only prosent 
ir* certain samples of < urare and might he duo to 
some constituent other than the ‘curarmes’ to which 
tho classical action of < mare is due, a broad chemical 
survo.v of tho min h noglettcd field of the curares was 
uiuka taken by the writer m cloBe oo operation on 
tho pharmucologK al side with Dr Run yard Wost 
Through the valuable eo operation of tho Curator 
of Forests, British Guiana we have boon able to 
examine a number of Strychnos species, kindly 
identified botanicallv bv tho Kow authorities, for 
pharmacologically aotivo alkaloids The species 
examined, their numbers in the Forest Department 
Records*, and their approximate roint iv o total 
alkaloidul contents are shown ui the following table. 



Rec. No 
228* 

2278 , 2283 

2260 , 2279 , 2288 ; 2308 


Alkaloid 



Of these Strychnos species one only, St lo-nfera, 
contains an amorphous quaternary alkaloid, to the 
extent of 0-2 per cent, indistinguishable chemically 
and pharmacologically from the paralysing principle 
curarme isolated from calabash or gourd curare from 
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various native souices t'uraune from either source 
is readily isolated after suitable prolimuiai v treatment, 
by precipitation with mercuric chloride, further 
purihcation being effected througli the sparingly 
soluble amorphous iodide This is tho first occasion 
on which curarme has been isolated from St tonfera 
bark of certain identity, and it confirms Robert 
Schomburgk’s discovery of St tonfera as tho source 
ot tho main active mgrodiont of the curaro of tho 
Macusi Indians duct tarda atreana is a leputod 
mgiodient of natno curare, but although rich m 
alkaloids, it does not contain a paralysing prim lplo 

Thiough the kindness of the 
Dopaitrnent of Ceramics of the 
British Museum and ot Mi T K 
Wallis, curator of tho Museum 
Department, of tho Phannai outual 
Society, we have been able 
examine nativo pi epa rations of 
tuboi urare, put uj> in bamboo tubes 
and ijuito distinct from calabash 
curaro as was emphasised by 
Boehm The other soluble crvstal 
line alkaloid l curine isolated by 
Boehm from tuboeuraro has already 
boon shown bj Spilth, Leithe and 
Ladock to be tho optical enantio 
morph of tl boboonno (« chondo- 
dondnne), an alkaloid found 
Htultc rare n ae bra vat (Chondo 
dendron spp ) by Scholtz The 
a< company mg quaternary alkaloid 
tubocurarino obtained in an amor¬ 
phous state by Boehm 4 has now 
been crystallises 1 for the first tame and has a 
paralysing activity on the frog only slightly less 
than that of curarme from St. toxxfera Tubo 
ourarino is dextro-rotatory and has tho empirical 
lormula Cj.HnOjNCl, which if doublod would make 
the salt isomonc with bebeerine mothochlorule. The 
double structure is supported by the results of 
o methylation Although d-tubocurarine chloride and 
d bebeerine methochlorido are closely similar in 
general properties, they are not identical; and d- 
bebeerine methochlorido lias a paralysing activity on 
the frog considerably less than that of d tuboourarine 
chloride 

The nature of the isomerism between d tubo- 
curarine mothochlorido and rf-bebeerine metho- 
ohlonde is under investigation, their o-methj I 
derivatives are different, but it is suggested that both 
will bo represented eventually as being built up from 
two norcoclaurine units* Harold Kind 

National Institute for Medical Research, 

Hampstead 
March 4 , 

1 Brain, M, SIS , 1931 

’ Prof Hog Soe Mti , U, SB , 1032 iMiurt, p 88 , 1933 

■ Kmc Bulletin. S, 3B0 , 1633 

• AbKonil. K,l. tieht Get Wutenteh , 82, 201 , 1893 

• H King Ann Bep Chen Soe , 80, 242 , 1933 


Flame Temperatures 

We have expressed the v lew 1 that flame tempera¬ 
tures determined by the sodium line reversal method 
are in general far greater than the true flame tem¬ 
peratures (mean molecular translational energy), but 
considerable criticism has been received which 
suggests a firmly held opinion that the sodium 


method measures true flame temperatures—at least 
approxunately The following facts are put forward 
m support of our view 

The sodium method and the platinum resistance 
method (a 0 0005 in. platminn rhodium wire) yield 
very nearly (and almost exceptionally) the same 
temperatures during the combustion of carbon 
monoxide - air mixtures in the neighbourhood of the 
‘correct’ mixturo But as the mixture strength is 
varied, the two methods yield temperatures which 
increasingly differ from one another until a 52 per cent 
mixture is reathod, when the difference amounts to 


as much as 500“ C Tho sodium temperatures as 
measured by Ellis and Morgan* (using a Smithell’s 
separator supplied with perfectly mixed imxtuies) 
remain roughly constant over this wide range of 
mixture strengths at rather more than 1,900° C (and 
qualitatively similar results wefe obtained in the 
sodium measurements of Loomis and Perrot and 
Griffiths and Awbery). The platinum wire tempera¬ 
tures, on the other hand, drop through this range of 
mixture strengths by more than 400° 0 , and this 
is much in accord with what would be expected from 
calculation 

These results may be confirmed by an inspection 
of ourves shown m Fig. 1 It will also be seen that 
for very over-rich carbon monoxide - air mixtures the 
sodium temperatures of Ellis and Morgan are much 
in excess oven of the ideal temperatures calculated 
upon the basis of complete combustion and no radia¬ 
tion loss (some 200° C in excess in the case of the 52 
per cent mixture) An examination of the large 
numbers of sodium measurements made by Jones, 
Lewis and Seaman* m various hydrocarbon - air 
flames shows that they too are frequently much 
greater than tho calculated temperatures—particu¬ 
larly in the case of very over-nch mixtures and 
sometimes in the case of weak mixtures 

In general, then, sodium flame temperatures should 
not be taken at their face value as indications of 
true flame temperatures Tlio error in doing so may 
amount to hundreds of degrees centigrade. Of course 
the sodium temperatures must have some significance, 
and a clue to this may possibly be found m the fact 
that most of the sodium measurements on record in 
scientific literature, when examined over a wide 
range, suggest a tendency towards independence both 
of the nature of the combustible gas and of the 
mixture strength ; m any event they do not 






471 


March 23, 1935 N A T UKE 


vary nearly so much as the calculated tempera¬ 
tures 

Our platinum temperatures for all gases so far 
examined vary with the mixture strengths very much 
at the same rate as the calculated tompoiatiires, but 
they are many hundreds of degrees below them 4 It 
has been suggested that this is because thoy require 
a very large correction for radiation loss Wo ha\e 
given many reasons for the view that our ineasme 
ments (which we have always given lint orroi tod for 
radiation loss) do not require a collection of more 
than about 40" C ev en at the highest temperatures, 
and indeed it thoy did they would bo mui h above 
the sodium tomporaturos in tho iieighhouihood of 
the ‘correct’ carbon monoxide ail inixluics (see 
Fig 1) 

Our measurements were made dining the pie 
pressure period m gaseous explosions, and wo took 
continuous records lor a considerable tune aftei tho 
dame front had passed over the platinum uuo but 
there were no signs of incieasuig temporal me Indeed 
the temperature remained remarkably steady 

It was mainly for these reasons that wo felt justified 
in postulating that dame gases hold a long lived latent 
enorgy, which in dames burning at atinosphci i< 
pressure seems never to be less than about l r > per 
cent of the heat of combustion, anil in the case ol 
carbon monoxide dames is of the order of 20 poi 
cent 

\\ T David 

Engineering Department, 

University, Loods 
Feb 23 


1 David anil Jonlui, PM A/uy , 18, 228 , 1ft.) 
Nov 2, 1934 

* Tram Faraday Hoc , 28, 826 1912 

•J Amur Chem Soe , 88, 1, s«9 , 1921 
•David and Jordan, Hit Mat, 17, 172 
1934 , and many series of unpublished result 


Stokes's Formula in Geodesy 
In Nature of February 20, 1932, a letter appealed 
from Mr B L Gulatee under tho above heading 
This was responded to by Mr Waltor D Lambert 
m tho issue for June 4, 1932 

Mr. Gulatee showed me his letter before he sont 
it off, we discussed it together, and on the whole 
I agreed with it ; but during the past vear I have 
given much attention to the application of Stokes’s 
method to the determination of the earth’s dgme, 
and a paper on the subject has just been uomm.im 
oated to the Royal Society. 

I am now convinced that, while Mr (Julatee’s 
letter is generally correct in the statements tnadc 
it gives a wrong impression of the case Mi (Sulatoo 
•aid, “I believe it will never be possible to use it 
[Stokes’s method] for getting absolute elevations” 
My recent studies have convinced ine that it will 
be possible to do so. 

Mr Gulatee gave some figures showing a particular 
case as example in whioh an error of 0 01 gal m 'g' 
would lead to an error of 40 ft in geoidal elevation, 
and he added that “A systematic error of 0 01 in wines 
from 40°-100° and of - 0-01 in zones from 130”-170° 
would vitiate the results hopelossly”, whtoh is very true 
Systematic errors are very much to be guarded against 
and it is essential that all possible precautions bo 
taken to avoid them. However, a systematic error 
of 0*01 over the whole globe would lead to zero error 
of geoidal elevation ; and it is artificial to supjiose 


that systematic error should prevail over one half 
(nearly) of the glolie and then reverse its sign for 
tho other half, as suggested ui the quoted passage. 
Whon a considerable region of the earth, such as 
100,000 square nulos, is to be represented by a 
single gravity determination, it is no doubt truo that 
the observed anomaly will deviate irom tho mean 
value for tho aiea , hut not systematically The 
deviation, winch may bo called the ‘representative 
orror’, is mauily of tho nature of an accidental error, 
due to irregularities m the earth’s crustal density , anil 
so tho combined effett of such errors m each of some 
2,000 elemental v areas of quadrature should be 
very different fiom what was suggested by Mr 
Gulatee 

In niy papoi, alluded to above, I have gone care¬ 
fully into tins matter I find that, with 1,700 stations 
ovonly spiueil over the earth’s surface, combined 
with 100 stations suitably distributed locally, tho 
probable eiror of geoidal elevation at a point 
will be _t 34 ft , while the probivblo error ot tilt, 
found from a donvod formula, will bo ± 0 35 in 

It. is to bo notod that 34 it is only 1 0 y 10 * 
ot the i arth’s mean radius, and suoh precision is of 
tho same older as though smaller than, the lowest 
estimates of probable error of tho earth’s mean 
rodniH For lixing tin elevation of tho origin of a 
laige survov, which is a pi nodical requirement, the 
aumacy is ample in relation to the standard of 
accuracy of tho suivey , anil there is every justifica¬ 
tion for making the necessary gravity determuiations 
to enahlo tho calculations of geoidal rise and tilt 
to he earned out 

J de Graait Hunter 

Mitihcll House, 

I’ottonlmm, Climbs. 


Three-fold Magneto-ionic Splitting of the Radio 
Echoes reflected from the Ionosphere 
The phenomenon of reflection of radio wav ea from 
the ionosphere and the observed echo patterns has 
received satisfactory explanation from tho magneto¬ 
ionic theory, first put forward by Appleton 1 

It is veil known that a disporsion formula can bo 
easily obtained from tho generalisation of Lorentz’s 
treatment of the prohlim of tho propagation of the 
electromagnetic wave in a magnetic field For 
vertical propagation, when damping is negligible, it 
lias boon shown that 


_ 1 ( — 



2 

Trl_ 
1 +« 




« . Yr 


n hj 


• (1) 


Reflection occurs when p is equal to zero. From 
formula (1) we can plot a dispersion curve for various 
vahies of N, the number of electrons in a unit volume 
It can then be showm that we get p equal to zero for 
three different values of N (N u N„ N,) obtained 
from the conditions given below 

I+* --(Yr*+Yi*)t . (a)] 

1 + a — 0 . . . (6) . (2) 

1+x--MYr’+Yz’) ('•)! 

From those conditions it appears that there will bo 
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tliree different heights corresponding to the above 
throe values of N from which we can got reflections. 
But usually only a doublet is observed corresponding 
to conditions (a) and (6) of formula (2) Corresponding 
to (a) we get an extraordinary ray (shorter delay 
component) and corresponding to (6) wo got an 
ordinary ray (the longer dolay component) Reflec¬ 
tions oorrospondmg to (c) or N, (which is the highest 
concentration of ele< trons for which p is again /.eio) 
are not usually observed, since the amplitude of the 
disturbance when it roaches the greatest height is 
very small, or oven if it is reflected with sullicient 
amplitude from these hoights the amplitude falls 
during its passage through tho lovvei lajor (See 
Mary Taj lor 3 who i (insiders this possibility ) 

As already reported m Nature 3 , a systematic 
invest igation of the hoiglitH of the ionosphere is 
being carried out m this laboratory, and on several 
occasions different obseivers*.* havo mdepondentlj 
noticed the appearance of a voiy close triplot set of 
tho first lefloctod ooho , two of these can ho oosilv 
identified with those corresponding to AT, (2,a) and 
N , (2,6), but tho third can only bo idontihod with 
A’ 3 (condition 2,c) Tho most favourable time for the 
occurrence of the tnplct seems to be afti r sunset, 
alien the first ooho from the F -layer just begms to 
resolvo into the ordinary and extraoidinary ray 
The triplets occur rathei urogidarly and have not 
been found to exist foi more than a nnnuto On most 
favourable occasions when the measuiemont could be 
taken from visual observations, tho separation of the 
compononts corresponded to an ei|invulont height of 
about 15 km 

C R Tosuniwal. 

Phj sical Laboratory, 

Vmvcrsitj of Allahabad, 

Allahabad 
Fob 7 


1 K V Appleton, URSr papers (Washington, 1027) Appleton 
amt Hullder, Froc Fhy, Soc Land , 40. 208, 1038 
1 Froc Phyi Soc Loud , 45 , 201 , 1933 
■ 0 R Toulmlwal and B 1) Pant, NiTUEE, 188, 647 , 1934 
* G R Toshnlwal and B D Pant, see appendix or a paper read 
before the first meeting of the National Institute of Sciences on Jan 8, 
1935 (In the press) 

1 R R Balpal, Thesis for M So Examination T D Bauu), 
Thesis for M fle Examination 


Absorption of Cosmic Rays 
The Kioin-Nishina formula, which is based on 
the scattering and absorption of X- and y-radiation 
by extra-nuclear electrons, has been widely used 
in the calculation of the absorption coefficients of 
lngh-frequenoy quanta. But recent experimental 
work and theoretical deductions have shown that 
this formula is not applicable to tho absorption of 
y radiation of energy greater than 1 0 x 10* e v , 
since for higher energies there is additional absorption 
due, in the mam, to interactions between the radia¬ 
tion and atomic nuclei, these interactions giving 
rise to eleotron pairs This nuolear absorption, 
which becomes of greater importance as the energy 
of the quanta increases, and is probably the 
predominant type of absorption which would occur 
with any ultra y-radiation arising from actions suoh 
as the condensation or annihilation of protons and 
electrons in space, is not accounted for by the Klein- 
Nishina formula The latter oannot, therefore, be 
direotly applied to the oosmio ray problem as has 
been previously assumed, and the wave-lengths 
of supposed photon components calculated by 


moans of this formulu must be itiaocurate, since 
tho formula does not take into account the nuolear 
absorption. 

Even assuming that the pruuary rays are photons, 
the agroomont which has been obtained between the 
absorption ooofllcionts calculated by assuming some 
hjqjothesis as to the process giving rise to the quanta, 
and tho experimentally observed coefficients, is 
fortuitous, smeo nuclear absorption is neglected by 
the Klew-Nisluna formula Tlius, before any postula¬ 
tion as to the origin of the rays which utilises agree¬ 
ment between calculated and obsorvod absorption 
coefficients of ultra y ladiation con bo accepted, a 
theory of absorption which takes account of nuclear 
interactions must bo developed 

H .1 Wai.ke 

Dopnrtmont of Phj sics, 

Washington Singor Laboratories, 

Umv ersity Colloge, 

Kxeter 
Feb 12 


Random Distribution of Parasite Progeny 

Recent work bj Salt 1 lod him to question the 
validity of tho hyjKtthesis of the random distribution 
of progeny by parasites In tlus connexion, experi¬ 
ments at Farnham House Laboratoiy with Schedtus 
kuvamv, a chalcid egg-parasito of the gipsy raotli 
(Porthitna dispar), will be of interest Although no 
hguros are given here, those obtained m the experi¬ 
ments were such as to leave no doubt as to their 
significance 

Subject to controlled environmental conditions, 
and givon a sample of host eggs all oqually exposed 
to attack, tho female almost invariably parasitises 
each availablo host with a single egg. If no healthy 
(unparasitised) hosts are present, the rate of laying 
(per diem) is approximately halved, that is, she 
tends to retain her eggs rather than deposit them in 
parasitised hosts There is considerable individual 
variation m this ability to refrain from ovipositing 
in parasitised hosts—a feature which was also indi¬ 
cated in the table of Salt’s work on Tnchogramma 
cvanescens 

The discriminating faculty is not due to memory, 
and seems to be of a qualitative rather than a quanti¬ 
tative nature. When a series of Porthetria eggs, 
containing respeotivoly 0, 1, 2, 3 and 4 eggs deposited 
by a given female, are exposed to another female for 
a given time, at least 80 per cent of the progeny are 
plaoed in the hosts that contained no eggs when first 
offorod to the female, these often being superparaai- 
tised with three or four eggs This peculiarity of 
laying tho great majority of additional eggs m hosts 
which a given female had herself parasitised in the 
original instance, in preference to hosts parasitised by 
other females, has been notioed in numerous coses 
where superparasitism was enforced by the ex¬ 
perimenter. 

The selective faoulty is of a surprisingly high order, 
enabling the insect to ohoose the best of available host 
material. Thus, given a choice between— 

(1) dead and alive gipsy moth eggs, she selects 
ohiefly live eggs ; 

(2) dead healthy eggs and dead eggs, each con¬ 
taining a single dead parasite, she seleets the healthy 
host ; 

(3) dead healthy eggs and dead eggs, eaoli con¬ 
taining a si/igle live parasite, again thehealthy eggs , 
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(4) dead eggs oooh containing a single doad parasito 
and dead eggs containing a live parasite, slio usually 
deposits m the former 

It should be stated that the female Schediua 
deposits hor egg in the host with a portion of the 
pedicel protruding through tho gipsy-moth egg shell, 
this probably performing a respiratory function To 
eliminate this as a moans of distinction betwoon 
parasitisod and unparasitised eggs, all pedieols wore 
removed with a sharp scalpel boforo the experiments. 
These preliminary experiments suggost that tho 
oviposition rosponso in Schedtua cannot bo duo to any 
simple stimulus It is hoped to investigate the con¬ 
ditions under whioh this seloctivo faculty is impuirod 
or destroyed. 

1) U Lloid 

Farnham House Labointory, 

Farnham Royal, 

Slough, Bucks 
Fob. 7 

1 Salt, 0 , Ptoc. Rov Soe , 1), 114, 455 1934 


Diet of Seals 

The recent illogal slaughter of grey seals in tho 
supposed interests of the Cornish fishermen directs 
attention to the diet of seals On what do they usually 
feed f On fish, as the hshormon anil their fnouds 
assert, or on some of the other creaturos which 
abound in the waters of tho ocean T 

Obviously the diet of souls, liko that of whales, 
can be ascertained only by opening their stomuclis 
and examining thoir contents In the case of the 
arctio and antarctio seals tins has been done to 
a considerable extent 

Nansen 1 , R Brown", Kumlem", Malmgron 4 and 
Chapman Sponoer" all testify to the extent to 
which the arctio seals feed on creatures other than 
fish—squid, crustaceans and shollhsh—and, in the 
case of the antarctic seals, the evidence of K A 
Wilson* and Matthews’ is equally strong 

As to the diet of the grey seal, there seems to be 
very httle scientific evidenco boyond that win. h is 
contained in Mr. Stoven’s report* Unfortunately, 
Mr. Steven was only able to examine tho stomach 
contents of three seals ; thero were fish remauis in 
two, and a cuttle-fish beak in a third The examina¬ 
tion by him of a greater number of stomachs might 
have led to the discovery of more remains other than 
those of fish, that is, those of crustaceans and shell¬ 
fish, and might havo still furthor weakened the case 
against the grey seal. 

Until the matter is more fully investigated, tho 
destruction of grey seals on the plea that thoy destroy 
large quantities of food-fish does not seem to be 
justified. 

R W Gray 

Exmouth. 

Feb. 19. 


' Nsnsen, "Hunting Mid Adventure In the Arctic'' p 
^Brown^E , "Oaths Seals of Greenland', Pros tool 

' Rpjpl hfaf B., “Report of the Howgate Polar Expedition" 


, hand. 


‘ Mahnsren, Arc* Nature, p 75, 

^Chajnnan Spenoer, "Watkins's last Expedition", PP 11». 1S«. 223 

ti'and'wU’ B A., “National Antarctic Expedition”, U, 11, 28, 36, 
KkphAntiteai " Btac0T * r ‘ r " Beport on the Natural History of the 
. * O. A , “A Short Investigation Into the Habits, Abundant, 

Md Sped** of Seals of the North Cornwall Coast", J Mar Biol 
Auoe., 1*. Ho. 2, 489-602, Kay 1934 


Red 'Water-Bloom' in British Columbia Waters 
In Nature of September 22, 1934, thero is a com¬ 
munication from Mr T. Jolm Hart describing the 
occurrence of a rod ‘water-bloom’ caused by Afeso- 
dinmm m South African seas It may bo of in ten'st 
to roconl an occurrence of blood-red water at 
Nanauno, British Columbia, durmg the week of 
April 28, 1933 The wator m a channel immediately 
north of tho harbour was oolourod crimson rod in 
great patches Examination of a sample of tho wator 
rovoaled a pure culture of a oiliato, idontdlod by Mr 
Cr H Wailos as Mejoditiiuni rubrum, Lohmann 
About tins timo ojstars in l^adysmith Harbour, 
liftoen miles south of Nanaimo, wore reported to 
contain rod ‘worms’ Investigation disclosed tho fact 
tliat tiio crystalline styles woro coated with a rod 
colouring matter, evidently as a rosult of foedmg 
upon Mesodimum Examination of the styles of 
local clams showed a similar condition 

Tho appearanco of this ‘bloom’ of Meaodinmin 
followed a period of a couple of weeks of bright, 
sunny, calm woather No disooloration was observed 
in 1934 

W A Cl KMKN8 

Pacific Biological Station, 

Nanaimo, B C 
Jan 31 


Magnetic Measurement of Ionic Deformations 
in Crystals 

During the past few years, it has been shown that 
the diamagnetic susceptibilities of ions m crystals 
are approximately additive, and their values are in 
burly < lose agreement with values oaloulated 
theoretically from the wave mechanical structures of 
freo ions 1 Attempts to interpret tho exi>erimental 
results in more detail have been handicapped by a 
lack of essential data, for although results are now 
available for many substances, somo have been 
obtained for solut.ons and others for crystals, and the 
two are net directly comparahlo. With the view of 
obtaining more precise information for a particular 
group of crystals, we have studied the susceptibilities 
of tho alkahno halides, using a method of measure¬ 
ment previously described* 

We liavo been specially interested to see how closely 
the additn ity principle holds in this group of crystals, 
and wc find that m general it holds to within 1 per 
cent The results for the rubidium halides are 
typical 

Salt Dlsrasgnetto Susceptibilities X v 10* 

AX, <1M2> 


The only important exceptions to the additivity 
rule aro tho chlorides, bromides and iodides of lithium 
and caesium, for which tho calculated values exceed 
the observed values by 10, 1*5 and 1 3 in the case 
of the lithium salts, and by 2-7, 2 4 and 3 1m the 
case of the caesium salts For tho other halides upon 
whioh measurements have been made in the course 
of this work, the differences are of the order of 
O-fc-O-3. 

Exceptional results might have been expected for 
the caesium halides, sinoe these crystals have a 
different structure from the other halides, all of 
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which have the rook-salt type of structure. A different 
explanation is suggested in interpreting the results 
for the lithium halides. These orystals are composed of 
the small Li+ ion and the relatively large Cl~, 
Br~ and I~ ions ; the nogativo ions here approaoh 
more closely than in the other halides, and the 
greater electrostatic repulsions produce larger inter¬ 
atomic distances than would be expected from 
considerations of the ‘sizes’ wluoh these ions have 
in the other huhdos* The conclusion wo draw is 
that the interatomic forces which thrust apart the 
negative ions m the lithium halides and result in a 
change of structure in the caso of the caesium halides 
produce deformations of tho ions which lower thoir 
susceptibilities We find that this conclusion holds 
good also for the ammonium halides, tho ohlonde 
and bromide of whioh normally havo tho CsCl typo 
of structure and show low values for their sus¬ 
ceptibilities, while the iodide has the NaCl type of 
structure and gives a normal susceptibility. 

A detailed account of this work will appear else¬ 
where. 

G. W Briniilky. 

University, Leeds 

F E. Hoabe 

University College, 

Exeter 
Jan 25 

1 See B 0 Stoner, "Magtiotlum »nil MAttur", cliap lx (Mothuen, 
1034) 

1 F B Hoar*, Prat Hoy Sat, A, 147, 88, 1914 

• Sw I, Pauling, Z Krut , 87, 877 , 1928 W Zacharlaann, Z Krut , 
80, 137, 1931 


decrease from left to right and are not constant, 
as the ‘old’ results would seem to indicate. The 
order of accuracy is ± 0 01 A Below each column 
we give a list of the substanoes used for this work, 
the results of whioh will be published shortly in 
greater detail 

H. de Lajbzlo 

Sir William Ramsay Laboratories of 
Inorgamo and Physioal Chemistry, 

University Colloge, 

London, W.C 1 
Feb 5 

1 de Laszlo, Prat. Roy Sot, A, 148, 662 , 1934 

• de Laaslo, ibid , 141, 690 , 1934 

• Coealett and de Laailo, Naturs, 184, 63 , 1934 

4 Wlerl, Ann Phyt , 8. 621 , 1931 

• Domte, J Chtm Pkyi , 7, 667 , 1931 

• Domte, ibid , 1, 630 , 1933 

’ Wlerl, Ann Phyt , 18, 653 , 1932 


Dipole Moment of Acetonitrile 
Although several determuiations of the dipole 
moment of aoetomtrde have been made, considerable 
uncertainty attached to the results since the values 
of different observers varied widely. The figures 
already published for this compound are as follows 


8 

WUliama, Z phynkal Chm . 188, 76 , 1928 3 4 D 
Werner, ibid , H, 4, $71 , 1929 3 11 

Bide and Ha»«'l, Tidt Kimi ,10, 93 , 1930 8 51 
Hunter and Partington, J C S, 2812 , 1932 3 16 
Snoek, Pkyrikal, Z , 85. 196 , 1984j 3 46 


Temp 
25® C. 


Variation of the Carbon-Halogen Link Distances 
m Different Types of Organic Structure 
The improved electron diffraction method* of 
determining molecular structure in the vapour phase 
has brought to light the fact that the distance between 
a oarbon and halogen atom depends on the character 
of the binding attaching the oarbon atom to other 
atoms in the system Hitherto, the magnitude of 
this distanoe has been regardod as constant We liavo 
shown that the carbon-halogen distanoe is smaller 
in aromatic compounds than are the accepted 
values for the aliphatio senes*. Tins suggested that 
an investigation of certain aliphatio, othylenio and 


In all cases the solvent was benzene. 

We reoently remeasured the moment of acetonitrile 
in connexion with some other work, shortly to be 
published, and have found a value p—3-44 ±0-02 D 
at 20®. This figure is in excellent agroemont with 
that obtainod by Snoek 

The two lowest values quoted above were both 
found using aoetomtnle which had been repeatedly 
fractionated with phosphorus pentoxide. This treat¬ 
ment would not remove traces of acetio acid formed 
by slight hydrolysis of tho cyanide, and possibly the 
low values are in part due to this cause. It may be 
noted that the moment of acetio acid in solution is 
about 0-8 D (Wolf} Phynkal. Z„ 31, 227; 1930) 
although smaller values have been reoorded 



In the present experiments, Kahlbaum’s 
acetonitrile was purified by standing over 
oaustio potash to remove any traces of 
acid, was then left in contact with calcium 
chloride for a week to remove any ammonia, 
and was finally dried with phosphorus pen¬ 
toxide. It was twice fractionated over phos¬ 
phorus pentoxide, and had a constant boiling 
point81 -6“C /760 mm ; d? 0-7823; ng 1 -3438. 
Kahlbaum’s benzene was used as solvent. 

The dielectrio constants have been meas¬ 
ured on an improved form of the apparatus 
previously used by us, which we shall de¬ 
scribe elsewhere. 

The polarisations of aoetomtnle are: 
P,* - 202±l-5 co.; Pj-U-l o.o.; p- 
3-44±0-02 D. 


aoetylemo compounds by electron diffraction might J. R. Partington. 

throw more light on this question. Queen Mary College, E. G. Cowley. 

The ‘new’ results are tabulated above, showing that University of London, 
tile carbon-halogen link distances in angstroms Feb 11. 
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Solid Carbon Dioxide 

The commercial and workshop value of solid 
carbon dioxide is fully described in a rocont 
artiole in Nature 1 , there are, however, further 
interesting uses of this material to which it may bo 
worth while to direct attention 

(1) Diamonds and pearls may at once bo distin¬ 
guished from their counterfeits, inasmuch as tho roal 
substances emit a rattle or squeak when touchod with 
solid carbon dioxide Similarly, a quartz lens may at 
once be distinguished from a gloss one 

(2) Metal bars and tuning forks of high pitch may 
be powerfully excited by touching them with the 
substance, and the overtones of low-pitched forks 
and bars may similarly bo picked out —a fact of 
praotioal importance in tho tuning of metal bars of 
musical instruments 

(3) Brittle materials, of suitably high thermal 
conductivity, may also be set into vibration 

These facts, and the manner of thoir disoovery, were 
demonstrated before Section A at the York mooting 
of the British Association As no trustworthy 
aocount exists on the origin of these experimental 
researches. I should like to put on rooord tho actual 
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facts. The woll-known fact that solid carbon dioxide 
will mako a bicycle liell rattlo was brought to my 
notice on July 11, 1032, by an itinerant vendor of 
ico-creams, and investigations were at once entered 
into, the results of which, togother with an explana¬ 
tion of tho phenomenon, have recently boen pub¬ 
lished*.* Briefly, the loss of heat from tho hotter 
to tho colder body supplies the onorgy, and tho 
efficacy of curbon dioxide is due to tho fact that it 
sublunes, theroby producing considerable gas pressure. 

I havo reoentlv noticed that solid cartiou dioxido 
m tho form of ‘Dnkold’ oan sot soft motals into vibi ,1 
tion in a mariner impossible with a hammer 

The accidental nature of the discovery and tho 
mechanism of the phenomenon may well bo com¬ 
pared and contrastod with that of Trevelyan’s 
rocking bar 

Mary D Watler. 

Physics Laboratory, 

London (K F H ) School of Medicine for Women, 

8, Hunter Street, WU1 
Fob 26 

1 Nathri, 136, 291, Feb 21, 1915 
• Pror f'hys Sor , 45, HU, 10 SI 


Points from Foregomg Letters 


Prof S Suoden has investigated the radio¬ 
activity induced by neutron bombardmont (Fermi 
effect) in the rarer olomonts europium, erbium, 
terbium, ytterbium, etc ) He tabulates the relativ n 
intensity and half-life periods of tho radiooctivo 
elements produced, comparing them with the in 
tensity produced in silver and jodino in tho same 
circumstances. 

Curare and tubocurare—plant extracts employed 
by South American Indians as arrow poisons bis ause 
of their paralysing properties—have boon usod 
medically to alleviate muscular rigidity in man 
Dr Harold King has investigated several spouos of 
Strychnoa and other plants from which curare is said 
to be obtained Of those, IS toxifem alone contains 
the active principle curaruie, having paralysing 
properties Chem cal examination of bamboo-tube 
ourare (tubocurare) 1 yielded crystalline tubocurnnne, 
which has properties similar to thoso of curarino, 
together with an allied substance d bebeerine, which 
18 much less active 

The temperature of flames as measured by tho 
increased resistance of a platinum wire does not 
agree with that determined by the ‘sodium line 
reversal’ method (Tho spectral lines of sodium 
present in the flame seen against a background of a 
continuous speotrum of a tungsten filament, of 
known temperature, appear dark when the flame is 
cooler and bright when it is hotter than the filament) 
Prof W, T. David maintains that the ‘sodium 
temperatures’ are too high, as they do not agree with 
the calculated temperatures fo flames of carbon 
monoxide while the ‘platmumr temperatures’ do 
The sodium temperatures show an unexpected 
constancy over a wide range of variations in the 
mixture strength and in the nature of the com¬ 
bustible matenal. 

Stokes’s formula shows how, from a knowledge of 
the variations in gravity at different known points 
of the earth’s surface, one may calculate the shape 


of tho earth’s figure (gooid) Mr B L (Julatee 
suggested that mmute systematic errors in the 
determination of g might (ompletoly vitiato tho 
results Dr J do Uraaff Hunter now calculates that 
if gravity determination wore made at a large number 
oi stations suitably dwtrihutod over the earth, 
Stokes’s formula would givo tho ‘absoluto nlovation’ 
with a fair degree of accuracy. 

According to theory, there should be throe 
different heights m a given lonio layer (of the upp>er 
atmosphorc) from which radio waves can bo re¬ 
flected , these correspond to certain valuos m 
electronic densitv. Only doublet echo patterns aro, 
however, usually found Mr O R Toshniwal states 
tuat triplet radio echoes havo boon observed at 
Allahahod from the F layer—especially after sunset; 
the separation of the components indicates an equi¬ 
valent height difference of about 16 km 

Mr H J Walko points out that the Klein-Nishina 
formula by means of which the wavo lengths of 
y-rays aro calculated when their absorption co¬ 
efficient is known neglects nuclear absorption It 
should not therefore be apiphed m the cose of y-rays 
of more than ono million oloctron volts energy, such 
os those supposed to exist in i.osmic. rays, since such 
hard y-rays can interact with atomic nuclei. 

Mr D U Lloyd reports that experiments with the 
piarasite wasp (Schediua Kuvanoe) which depjosits its 
eggs within those of the gypsy moth, show that tho 
female Schedvua possoesee a soloctive faculty enabling 
it to pick the best available material as host. 

Mr G W Brindley and Dr F. E Hoare have 
investigated tho diamagnetic susceptibilities of the 
alkaline halides m order to test how nearly additive 
are the ionic susceptibilities in this group of crystals. 
They find that tho additivo rule holds to within about 
one pier cent in all cases except CsCl, OsBr and Csl 
(which have different structures from the other 
halides), and LiCl, LiBr and Lil (whero the negative 
ions are in unusually close proximity) 
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Research Items 


Blood Groups and Physiognomy. Prof R Ruggles 
Gates has recently received from Dr L I) Invingston 
the photographs of six out of eleven Kskimo of Pond 
Inlet (lat nearly 73° N ) tested by him for blood- 
groups, who were regarded as "practically full- 
blooded KHkimo” The photographs are published 
in the March issue of Man On inspection by several 
anthropologists anti laymen, two out of the six 
were selected os pure-blooded, while of the re¬ 
mainder one was smgled out by ono observer who 
had experience of Canadian Indians os having Indian 
blood Tho romainmg three were regarded by all 
observers os having European blood This classifica¬ 
tion agrees with the blood groups Tho two in¬ 
dividuals selected as pure Eskuno belong to the O 
group, tho romauider to the A group In the instance 
of the individual showing Indian admixture, this 
must bo oxplainod os duo to a remote white strain, 
which does not show in the features Otherwise tho 
evidence of physiognomy agrees entirely with the 
evidence of tho blood groups, as usually accepted 
for American aborigines The striking fact which 
emerges is that whilo the pure-blooded are 0, those 
of mixed ancestry are all -4. It is jiouited out that 
a European who has the A group is moro likely to 
be heterozygous than homozygous for A Any white 
man who is heterozygous for A would havo an equal 
chance of transinittmg to his offspring in a cross with 
an Eskimo the genes for European features combinod 
with either blood group A or O Ono must conclude, 
therefore, that while crosses between a white fathor 
who was hoterozygous for A and an Eskuno woman 
would in many eases be expected to produce a child 
of 0 blood-group combined with some European 
features, yet on the other hand the prosenco of A 
m tho offspring can bo taken as confirming the evi¬ 
dence from physiognomy that a cross has taken place 

Mortality amongst Game Birds. The Hungarian part¬ 
ridge (Perdix p perdix) has been introduced mto tho 
Groat Lakes region of tho United States, and there 
it is bettor adapted to intensively farmed areas than 
the native game birds or the pheasant, with neither 
of which does it seem to oompete Large numbers, 
amounting to more than 200,000 individuals, have 
been set froe m the United States and Canada, mostly 
during the present century. In the course of a careful 
description of the standing and relationships of the 
Hungarian partridge in the Groat Lakes region, 
Ralph E. Yeatter discusses the mortality at different 
stages. In tho breeding seasons of 1930, 1931 and 
1932, out of a total number of 143 nests observed, 
32 per cent were successful, 6ft per oant unsuccessful 
The causes of failure were mainly farming operations, 
which accounted for 46 per cent of the destruction, 
predators (26 per cent), desertion (16 per cent), while 
smaller losses were due to farm animals and hatching 
failures (Bull. 5, Univ. Michigan, School of Forestry 
and Conservation, Dec. 1934). In later life, careful 
oounts of birds in definite localities were made during 
the year, and these again showed a very marked 
decrease in numbers, both during tho winter period, 
when in one case there was an 11 per cent loss in 
the oourse of a month, and during late summer in 
young birds in their first few weeks Losses of 
adults appear to be gradual through autumn, winter 
and spring. 


Aeroplane Dusting and Bees. According to Science 
Servico (Washmgton, D C.), bees are often destroyed 
by poisonous dusts spread by aeroplanes as a 
means for combating insoct pests Tho matter come 
up For discussion before the American Association 
of Economic Entomologists at a meeting held in 
Pittsburgh on December 27. One speaker maintained 
that sueli aeroplane dustuig is responsible for the 
reduction of about ono million colonios of tho honey¬ 
bee in tho United States during the past throe 
decades The mischief, it is stated, is mainly caused 
by tho drift of poisonous dust into tho flowers where 
they are working Pollen-gathermg bees themselves 
aro unaffected owing to the faot that tho pollon is 
stored on thoir logs and bodies, but the poisonous 
food is transferred to the hive, where it is fatal to 
the larvie, thus inhibiting the increase of tho colony 
at its sourco 

Historical Investigation of Hetercecism. A study of 
the hetercot ious fungus Puccinta grammie is now 
part of evon an elementary oourse of biology, and it 
is difficult to conceive that there was a time when the 
link between its two hosts, barberry and wheat, had 
not been established Mr J Ramsbottom has pub¬ 
lished an interesting article (Trans Bril Mycol Soc , 
19, Part 2, 128-138, January, 1935), which reveals 
the extensive observations mode by L G Windt, on 
the connexion between the two hosts Windt was a 
“oounsellour in the chamber of accounts of the Count 
De Lippe Schaumlierg”, and published his findings 
in a book “Dor Berbentzenstrauch, ein Feind des 
Wintergotreides” (“The Barberry-bush an Enemy to 
Winter Com”), 1806 Tho moidence of disease on 
wheat and rye when barberry bushos grow in the 
neighbourhood was established in different places 
and on numerous occasions Then wholesale eradi¬ 
cation of the bushes was reoommonded, and sponsored 
by the Count. This measure was entirely successful, 
and the book closed with a summary of tho available 
knowledge about the causal fungus. A passage, 
obviously written just before publication, acknow¬ 
ledges Sir Joseph Banks’s demonstration that the 
aecidium fungus on barberry and the Pucctma on 
wheat were really stages of the same fungus 

Cretaceous Mollusc* of Japan. TheCretaceous Lamelli- 
branchs and Gasteropoda of the Miyako district of 
Honshfl, Japan, have recently been described by T. 
Nagao (J Fac Sc*., Hokkaido Imp. Univ., 4, (2), 
177-277 ; 1934). The Cretaceous deposits occur in 
six small areas along the eastern border of the 
Kitokama mountamland in north-eastern Japan, 
where they rest unconformably on Paheozoio or 
igneous rooks and consist mainly of sandstones with 
some layers of shale and conglomerate. They include 
a rieh molluscan fauna, comprising 41 species of 
lamellibranchs and 28 species of gasteropods, of 
whioh the striking feature is the largo proportion of 
forms either identical with or closely allied to those 
found m Europe. These indicate that the deposits 
are of Gault age and perhaps m part Aptian, but 
until the Ammonites have beep studied more care¬ 
fully, exaot zonal divisions cannot be made. In 
addition to the Mollusca, calcareous Algss, Forammi- 
fera, corals and eohinoids are also found. The faunal 
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assemblage in some of the deposits moludos numerous 
examples of a Rudistid lamellibranch ( PrcBcaprotina ), 
abundant roof-buildmg corals and Orbilolina, recalling 
the Urgoman facies of Europe 

New Type of Filament Hygrometer. In the couise of 
a paper read at the Royal Society of Arts on January 
23, entitled “Humidity, Health, and some New 
Inventions”, Mr C L Burdick described a now form 
of filament hygrometer ( J Roy Soc Arts, Fob 22, 
1935) As is well known, old pine conos continue to 
open and close with changes of humidity This is duo 
to the faot that the outer layer of the conifer stale or 
bract consists of highly hygroscopic fibres, ahull 
lengthen when moisture is absorbed and shorten with 
desicoation, and with suitable cone fibies treated so 
as to oxidise remaining traces of rosin, a high degree 
of reaction to moisture can bo obtained Using tiinso 
treated cone fibros, Mr Burdick has constructed 
several types of hygrometer With hair, linen or 
cotton thread, paper or vellum, and gold heater’s 
skin, all of which have been utilised lor the con¬ 
struction of filament hygrometers, the zero point 
undergoes considerable alteration in courso of time, 
but cono fibres have been found to romain almost 
constant during a period of two years, and the cone 
fibre in its reaction to moisture has three times the 
linear contraction and expansion of hair, and is 
praotically non-clastic 

Nature of Lightning Discharges In a recent paper 
on this subjoct {J Franklin lnnt , December 1934), 
Dr Harald Norinder describes the application of the 
cathode ray oscillograph to the recordmg of tho 
electric field changes caused by lightning flashes For 
this purpose the author has used the oscillograph and 
technique which he developed a fow years ago for 
the study of lightning and other surgos on olectric 
power transmission lines A horizontal antonna, 
suitably damped, was connected to earth through a 
high resistance, aoross which the deflecting plates of 
the oscillograph were connected. The tune scale used 
with the oscillograph gave a sweep timo whioh could 
be varied from 10 to 10 4 microseconds Tho paper 
referred to above gives an account of the results 
obtained from some 290 oscillograms of lightning 
discharges, many of which arc illustrated It is 
shown that a lightning flash consists of a Henos of 
partial discharges, the duration of which may range 
up to 200 micro-seconds. When these partial dis 
charges are examined on the high-speod records, they 
are seen to be of a quasi-oscillatory nature having a 
period of the order of 60 micro-seconds, with supor- 
unposed variations of a duration of 1 or 2 micro- 
•ooonds. An analysis has also been mado of the 
polarity of the discharges, and the resulting net field 
changes At a distance of 2-7 km from tho lightning 
flash, the variation of electno Sold intensity was 
found to be of the order of several hundred volts 
per metre. 

Induced Radioactivity. Mr Wenli Yeh, writing from 
the Institut de Biologie Physioo-Chimique, 1 rue 
Pierre Curie, Paris, sends us details of a classifica¬ 
tion of isotopes whioh shows that there is a con¬ 
tinuous sequence of radioaotive isotopes from ,Li* 
to ,0**, whereas from .F 1 * to „C1 ,T the unstable 
and stable isotopes alternate, this sudden variation 
in the sequence affording some evidence of a change 
in the nuolear structure beyond oxygen. The classi¬ 


fication cannot bo extended beyond chlorine owmg 
to the lack of experimental data A shell model of 
the nucleus proposed by Mr Yeh (Comptai rendua, 
199, 1209, 1404 , 1934) suggests that lt K** is formed 
from ,,K*’ by neutron capture, tho unstable nK 4t 
disintegrating with tho omission of positrons, or 
electrons, into „Ar 40 , or , 0 Ca 40 Recent work by 
Klemperer (l‘roc Roy Soc , A, 148, 638 , 1935) 

indicates that probably tho relatively rare isotope 
K 40 is responsible for tho P-ray activity of potassium 
A communication upon the same subject has been 
received from Mr S NihIikIu, who writes from 
Konan-Koto-dakko, Motoyamamura, near Kobo, 
Japan Applying tho Land5 neutron Kholl nucloar 
structure to tho light elements, Mr Nishidu finds 
that tho radioactive isotopes which omit negative 
oloctrons possess neutrons in oxcess of those required 
to oompletc an inner shell, whereas positive electrons 
are omitted from those isotopes winch havo incom- 
plotod shells Aci oidmgly thoro are two types of 
oloclron emission, niimoly, (o) a reaction in which 
an a-partiolo is formed with y-ray emission, for 
oxample, uNa* 4 —*■ lt Mg 14 , (6) the formation of a 
proton and a deutron, for oxamplo, „Mg" -► „A1 ,? 
In addition, two typos of positive electron are 
possiblo , m oach reaction a proton loses a positron 
and so an additional neutron is produced, for ox- 
ample, jN 1 * -»■ ,C U , „P’° -» lt 8i*° Tho proton within 
the nucleus, if associated with zero or one neutron, 
is unstable, being converted into a neutron with the 
emission of a positive electron This suggosts that a 
proton may be formed by tho combination of a neu¬ 
tron and a positron 

Combustion of Carbon Monoxide. The catalytic action 
of moisture ui tho inaction 2('0 + O, — 2CO, has 
been dearly realised since the researches of H B 
Dixon, and different explanations of it havo been 
given W V Jackson (J Amcr Chern Soc , 57, 82 , 
1935) lias mado experiments with the object of gam¬ 
ing knowlodgo of tho steps postulated in the chain 
mechanism involving hydroxyl radicals and hydrogon 
atoms according to the schemo 

(1) OJT+CO=CO,+H ; (2) H + O a +CO=«CO, + OH. 

An electrical discharge lluough moist hydrogen or 
water vapour provides a rehablo sourco of hydrogen 
atoms, and there is some evidence that hydroxyl 
can be drawn from the water discharge It was 
found that carbon monoxide was oxidised by the 
produots of an electrical discharge through water 
vapour Numerous substances are presont during 
such a discharge, and tho discussion of tho probable 
effects of these shows that several of them could not 
well be assumed to act, as catalysts m the oxidation 
of carbon monoxide. Atomio hydrogon is shown to 
cause oxidation but it is considered probablo that 
the reaction does not ocour direotly aooording to 
equation (2) but m two steps, with the intermediate 
formation of HCO or HO, It was found that the 
products of the aotion of tho discharge on water 
vapour at pressures below 1 mm. cause the oxidation 
of carbon monoxido even whon they have been 
drawn several deoimetres from the discharge One 
of the produots of such a discharge is shown to bo 
hydrogen peroxide It is considered possible that 
OH radicals may be withdrawn in sufficient con¬ 
centration to acoount for the fraotion of tho carbon 
dioxide yield whioh cannot be attributed to hydrogen 
atoms. 
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Archaeological Excavations in Iraq* 

I N the season 1932-33, which is covered by the tions at Tell Asmar are of outstanding importance 
third preliminary report of the direotor, Dr. Henri for the cultural history of early Mesopotamia—the 
Frankfort, tho Oriental Institute of Chicago was view they afford of the conditions of life of the 
responsible for throe major mvestigations in Iraq— private citizen ; and, secondly, m the new knowledge 
at Tell Asmar, Khafaje and Khorsabad, and to the they have yielded of early phases of religious cult 
last of these were subjoined two minor mvestigations and belief. 

at Tepe Shenshi and Jerwan, to which the attention The conditions of life among tho ordinary oitizens 
of the field staff was turned when, towards the close are revealed m the remains of the large number of 
of tho season, the weather preoludod further activity private dwellings wluoh have been uncovered. From 
in southern Iraq those the excavators have been able to determine or 

Tho results of the season 1932-33 fully confirmed infer the lines of a fairly complete plan of the city, 
tho impression which hod boon formed in tho previous and at the same time to reconstruct the typical 
season that tho sito at Toll Asmar, tho ancient dwelling of the Snmero-Akkadian culture So far as 
Eshnunna, is likely to prove one of the most important tho private dwelling is concerned, it is noted that 
m the soutli. Not indeed that it is probable that it there appears to be no marked break in occupation 
will eclipse Ur m the riohness of tho finds or ui the with the incoming of the Sargonid era, and it con- 
imposing character of the buildings; but, on the tinued uninterrupted down to the period of the 
othor hand, tho evidence which it has already afforded Third Dynasty of Ur , but m the area of the large 
mdicatos that it will bo of first rate significance m the building, whioh Dr Frankfort considers sufficiently 
elucidation of a number of problems of Mesopotamian extensive and complex to justify the denomination 
prehistory ‘palaoe’, thoro is a penod of apparent abandonment 

Of these problems one of tho most vigorously represented by about a metro of rubbish which 
debated has boon the dating of tho Royal Tombs at intervenes at the close of the Sargonid penod 
Ur. According to the interpretation of the evidenro The reconstruction of the Akkadian dwelhng- 
from Tell Asmar by Dr Henri Frankfort, this must places emphasises several interesting features in the 
now bo placed much lower than has been proposed arrangement and relation of the vanous chambers, 
by Dr L. Woolley, though it does not demand the They differ from buildings at Ur in the absence of 
oxtrome reduction favoured by some authontios At the open oourtyard Two notable additions are made 
the tirno of writing this third report. Dr. Frankfort to knowledge of the architectural accomplishments of 
was not yot in a position to formulate a final judg- this early ponod in the form of a window, lighting a 
ment, but he was able to show that the evidence store-room by moans of a terra-cotta grille, and the 
pointed to a contemporaneity of the tombs at Ur use of tho arch in communicating doorways. In both 
with the fifth stratum of his series at Tell Asmar, instances this is the earliest known example in 
that is, the stratum preceding the Sargonid penod. Mesopotamia. In the ‘palace’ budding by far the 
A possible date would, therefore, be c. 2700 B.c as most remarkable structural feature is the sanitary 
against the a 3500 B.C. whioh commended itself to system, in which, however. Dr. Frankfort notes, in 
Dr Woolley. the greater number of instances, the rooms ore not 

The conditions of exoavation at Tell Asmar were oongruous with this use 
peculiarly favourable to determining chronological The excavation of the ‘Temple of Abu’, the temple 
questions , they were such as to afford a basis of of the god of fertility, has provided some remarkable 
greater certainty than could be obtained from the material bearing upon the early form of religious 
excavation of a cemetery. The northern lulls of Tell belief in Mesopotamia, of whioh, however, the full 
Asmar had not been inhabited in the Larsa period, significance is to be completely appreciated only 
or later, while in the extreme north a largo building when it is brought into relation with tho cult material 
and a group of private houses south of it had boon obtained from the private dwelling houses The 
partially uncovered It was, therefore, possible to unity of ‘publio’ and ‘private’ cult is striking. The 
extend the excavations over a wide area and to salient fact which emerges is that this Sumero- 
avoid generalisation on a single example. At the Akkadian religion centres around one deity j al- 
same time, stratification oould bo detei mined with though, it is true, at this time the existence both of 
certainty This latter factor is of special importance, a great mother goddess and of a sun-god was re- 
as it was found, m working out the plan of the oity, cognised The god of fertility, however, is the central 
that stratification was not a mere matter of determ in- figure of tho pantheon He personifies the generative 
mg absolute levels Gonstarit rebuilding of structures forces of Nature and is closely associated with the 
fallen into disrepair over a long penod of time had orojis and flocks and herds It follows that the 
been responsible for differences in level, sometimes various names of deities, Ninurta, Ningirsu, Abu 
of a metre or more, between buildings of tho same Dumuzi (Tammuz) and the like are in reality but 
cultural epoch A further cause of a possible oon- epithets referring to different aspeots of this early 
fusion was the survival of archaic features into deity, and tradition may have decided which aspect 
periods to whioh they did not belong This was was to prevail in any given locality. Hence also it is 
found to be due to the adaptation of the ruins of clear that this fertility god was a Sumerian and not 
older structures as supports for the new. a Semitic deity. Not only was he the generative 

In two respects in particular, the season’s excava- force in Nature, manifest m the fertility of the soil 

and the Hooks, but also he lived in the netherworld, 
often assumed the shape of a. serpent, was exposed 
to dangerous enoounters, and vanquished monsters. 
From this last manifestation Heracles, it has been 
shown, stands in direct line of descent. The 


• Iraq Excavation* of the Oriontal Inatltote, 1032-S3: Third 
Preliminary Report or the Iraq Expedition. By Henri Frankfort. 

S he OrientalfMtitute of the University of chlcaco Oriental 
tiUtuteCommuntastlons, Ho 17) Pp lx+84 (Chicago- Univer¬ 
sity of Chicago Pne*, London Cambridge Unlventty Free*, 1934 ) 
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consummation of his marriage with a goddess 
was an essential part of the annual ritual. 
This ceremony was well known from other sources, 
but Tell Asmar has afforded on a seal the only known 
representation of the divine nuptials m early Meso¬ 
potamia. 

Among a hoard of copper objects enclosed in a 
pot was a bronzo opon-work dagger-handle m which 
was wodgod a fragment of the origmal blade This 
lias boon examined by Dr O H Desch, who pio- 
nounoes it to be iron of tolluno origin As it belongs 
to the 28th century U c , it is by many hundreds of 
years the earliest example known The same applies 
to a fragment of clear gloss which lias boon examined 


by Mr Horace C Bock, who points out how surprising 
it is to lind in Mesopotamia clear glass dating from 
2700 b c , sinco m Egypt, although opaque gloss was 
known in the socond millenniurh b c , clear gloss was 
not introduced before Homan times 

It has boon possible to touch only on tho more 
striking points in Dr Frankfort's report, while the 
excavations at Khafajo anil Khorsabad must be 
passed over, notwithstanding their interest and 
important o The excavations of the Oriental Institute 
floscd for the season m 1933 at a point which pro¬ 
mised much in tho following season This expectation 
was not disapjKiintcd and the further reports of the 
director are awaited with interest 


Three-Colour, One-Exposure Camera 


T HE customary method of rnakmg a set of < oloui - 
separation nogatives for colour photogiaphj is 
by successive exposures on separate plates thiough 
tho appropriate colour filters Usually thiee nogat.iv os 
are required This method fads for snapshot ox 
posuros of moving objects For many years inventors 
have attempted to devise throe colour comoias 
operating with a single oxposuio duimg which all 
throe images are simultaneously rocordixl Several 
of tho optical dovicos which have been used to 
achieve this end were briefly described by Dr I) A 
Spencer in 1933 (Photographic J , 74, 193, 1931) 
and a furthor method was described in 1934 (ibid , 
74, 244 , 1934) by tho late Mr W T P Cunningham 
One of the loss difficult methods depends on the 
uso of two inclined, semi reflecting, plane mirrors 
Light from the camera lens strikes the first mirror 
and a portion of it is deflected to form an imago 
on one of the photographic plates placed bohmd its 
suitable colour filter ; the remainder of the light goes 
on and moots the second mirror, which deflects a 
portion on to another plate, and the remamder goes 
on to the back of the camera where tho third filter 
and plate are situated One objection to this method 
is that reflection takes place at both surfaces of each 


minor and, it tho minors are (luck, double images 
inay he formed This has led to the use of tlun 
pellicle minors vvhuh are wild to have been suggested 
by Goisloi so long ago as 1910 (see Sponcor, loc cut) 
and have teiently boon made as commoicial articles 
by Mr I) O Klein It is said that other wajs oi 
avoiding double images with this general arrangement 
of semi reflecting minors are also available. 

Tho method lias therefore led to considerable 
practical success and at piesent there are available 
two cameras which make use ol it These woro both 
shown at the recent British Industries Fair One 
is the Taylor Ilohson three colour camera (Vivex 
system) anil tho other is the Klein tri-colour camera 
invented by Adrian B Klein and manufactured by 
Messrs Bollingham and Stanley, Ltd These cameras 
are said to woik sue cessfully to give exposures ranging 
from 1/25 sec to 1/10 sec in winter sunshine In¬ 
quiries about these cameras should be addressed, in 
relation to the first to Messrs Colour Photographs 
(British and Foreign), Ltd , Victoria Road, Willosdon, 
NW 10, and in relation to the second to Messrs 
Farquhar and Moloney, 15-16 Newman Street, 
London, W 1, or to Messrs Bellingham and Stanley, 
Ltd , 71 Homsoy Riso, London, N 19 


A Japanese Scientific Expedition to Manchoukuo* 


T HE Japanese have lost no time in examining 
the resources of the new ‘independent’ kingdom 
of Manchoukuo, and in October and November of 
1934 were published in Tokyo tho early sections 
of a report upon the first Japanese scientific expedition 
to the country, which earned out exploration work 
with the aid of motor transport and some aeroplane 
reconnaissance during the period June to October 
1933. Under the leadership of tho goologist. Prof 
Shigeyasu Tokunagu, of Waseda University, thirteen 
scientific workers representing geography, botany, 
zoology and anthropology were dispatched from 
Japan, largely through the influence of Viscount 
Toki, Vice-Parliamentary Secretary of tho War 
Office. Never before has a scientific expedition been 
dispatched abroad from Japan on so big a scale 


* Report of the Ftnt 8denttflo Bxpedltion to Mmchoukuo under 
the Uwdenhlp oT Shtgeyami Tokunas*. June-October 1983 Section 
1: Natural SotenoeReiearch of tho Flnrt Scientific Expedition to 
«®ehoukuo. By Shtoeyaau Tokunaga Pp 111 + 76 + 69 ptotra 
Secttop 4, Pert l • Plante Nov» Jehoteneee, I By Takenoahln Ivakal 
•nd Maaaa Kitagawa. Pp lv+71 + 20 plate* Section 6. Pert 1 
Tlhe Preeh Weter Fhhee of JehoL By Temeeo Moil Pp tl +61 +21 
Pletee. (Tokyo Waaada Uni verity, 1984 ) 


Tho reports now published are in Japanose with a 
very full transcript m English, which manages to 
express some of the enthusiasm with which the 
expedition has undertaken its task, regarded as 
important both on patriotic and scientific grounds. 

Before leaving Tokyo on July 22 the members 
of the expedition assembled in Tokyo in front of 
the ‘Nijiu Basin’ (bridges at the entrain e of the 
I’alace) and worshipped at the entrance of the 
Palace ; bv July 30 they woro in Hsm-king, the 
capital of Manchoukuo, and there thoy met again 
on October 12 “amidst tho tear-prompting, en- 
ttiiisiustio welcome of tho Government otficials as 
well as plain people”. On October 11 in tho presence 
of Viscount Toki “the expedition drank to the happy 
completion of the scientific investigations at the risk 
of lives" During the intervening seventy days, some 
6,000 kilometres had been covered in automobiles 
over trackless country ; “tho bottoms of the rivers 
are rather shallow [elsewhere desenbod as “abdomen- 
deep”], yet the quagmire-bod so deep The 
treacherous rivers I” So far as possible they drovo 
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along the dry beds of rivers, but frequent storms, 
which in Jehol turned scorching summer to bitter 
cold, often dolayod or prevented a projected tour 
‘ A proverb goes ‘a preoipice in front, a wolf behind’, 
when our march was impeded, we could not safely 
stay whore we were because of there being a danger 
of bandits’ assault". The expedition’s work was 
done under escort of thirty soldiers and occasionally 
under additional protection from garrisons 

Dirty arid scarce dunking water, and ‘ horribly 
poisonous insects", with the concomitant troubles of 
dysentery, trachoma, eto , were probably greater 
difficulties than the bundits, who only fired upon a 
camp on one occasion An endemic epidemic goitre 
was found to be widespread m south-western Jehol 
Tho preliminary scientifao results are summarised 
by the hoad of each section m the first general 
report (October 1034) A brief stratigraplucal 
summary reports abundant fossil Lycoptera and many 
fossil insect larvae ( Ephetneropsw) in lower Cretaceous 
rocks In loess strata of Mtddlo Pleistooeno ago, 
remains of Oma and Elephas included bone pieces 
apparently engravod by unoiont man Johol was a 
nomad rone originally occupiod by Mongolians , dur¬ 
ing tho Slim dynasty, tlieso Mongolians had deolined 
in prosperity and the Hans (Chinese in the Han 
dynasty) emigrated there In the nortliom distnot 
of Manohoukuo the Mongolians still predomuiate, and 
throughout the country three systems of forming can 
be traced, the North Chinoso, Manchurian and 
Mongolian The animals found still recall the forests, 
which have been ruthlossly dospoilod smeo tho Hans. 
The November rejwrt (Soction 4, Part 1) figures 
and describes eight species of now woody plants (by 
Dr T Nakai) and twonty-nme now herbaceous 
plants (by Dr T Nakai and M Kitagawa) 

Section 5, part 1, consists of an account of tho 
freshwater fishes of the province of Jehol This 
provmce—a highland area occupying the south¬ 
western part of Manohoukuo and contiguous with 
the north-eastern border of the Chrneso province of 
Hopei (Chili)—is irrigated by the upper roaches of 
several rivers in the waters of which and those 
of associated lakes and ponds 783 fishes were collected 
These comprised 33 species and ono sub speoies 
representative of the two families Cyprinidae end 
Ophicephalidae. The detailed taxonomic descriptions 
are accompanied by twenty-one beautifully produced 
plates m whioh all the species are carefully figured, 
some of them in colour. 


Lubricating Value of Mineral Oils 

I N 1929, under the auspices of the Department of 
Scientific and Industrial Research, a paper (Lubri¬ 
cation Research, Technical Pappr No. I) by the late 
8ir William Hardy and M E Nottage on the analysis 
of commercial lubricating oils by physioal methods 
was prepared It was considered, however, inadvis¬ 
able to draw conclusions from the results of experi¬ 
ments reported therein, since only two oils, and 
those of unknown origin, had been employed. A 
further paper by Miss Nottage recently published 
under similar conditions (Lubrication Research, 
Technical Paper No. 2. London : H M. Stationery 
Office. 9 d. net) entitled “A Study of the Boundary 
Lubricating Value of Mineral Oils of Different Origin” 
Is intended in certain respects to supplement the 
original one. 

When the film of lubricating oil separating two 


smooth bearing surfaces is so thin that no part of it 
is beyond the range of cohesive forees of attraction 
transmit table from these surfaces, boundary con¬ 
ditions are said to prevail Interposition between 
tho two surfaces of a film of oil may, to some extent, 
neutralise these conditions or, in other words, 
boundary lubrication may bo employed. In these 
circumstances two important factors must be taken 
into consideration the effect of the surface on the oil, 
hence the nature of the bearing surface, since chemical 
activity occumng at an interface diffors materially 
from that occurring in hulk, and chemical properties 
of tho lubricant, the function of which of neutral¬ 
ising the cohesive forces of attraction is effected 
by the formation of adsorptive layers on the bearing 
surfaces 

Inasmuch as mineral lubricating oils consist of 
inactive, non-polar constituents and surface-active 
polar constituents, from which the greater part of 
tho adsorptive layer is formed, the properties of the 
film may differ considerably from properties of the 
oil in bulk Important factors determining friction- 
reduoing properties of the adsorptive layer are the 
chemical nature of tho constituents and their degree 
of dispersion. This, m turn, may be variod by changes 
of temperature, the presence of other substances 
which play no part m reducing friction, or the 
solution of oil in certain volatile solvents 

Having regard to the important part played by 
wax m mineral oils, concurrent investigations were 
made to obtain some indication of its rdle in a lubri¬ 
cant under boundary conditions. It is shown that, 
in spite of the general view that wax is detnmontal 
to a lubricant, it doos, in certain cases, enhance tho 
lubricating value of the oil at the boundary layer. 


University and Educational Intelligence 
Cambriduk —At St John’s College a research 
studentship and research exhibitions are offered for 
competition in July 1935 One Strathcona research 
studentship of the annual value of £150 is offered for 
competition among research students who are 
graduates of any university other than Cambridge 
Two Strathcona exhibitions of the annual value of 
£40 are also offered for competition under the same 
conditions as the studentship 

Grants from the Worts Fund have been made as 
follows •—£75 to D B Keith, A B Whatman, and 
J W. Wright towards the expenses of an expedition 
to survey the north coast of North-East Land (Spits¬ 
bergen) ; £120 to P. T Cotton, D W. Ewer and 
L E R Picken towards the expenses of an expedition 
to investigate the freshwater ecology of the south¬ 
west Balkans , £50 to T. T Paterson towards the 
expenses of an expedition to the North-West Frontier 
of India for the purpose of studying quaternary 
deposits j £26 10# to J R B Stewart for arehteo- 
logical investigations in Asia Minor ; £26 to Dr T. C 
Phemistor towards the expenses of a geological and 
petrological survey of the Coast Range batholith of 
British Columbia; £25 to T. G Tutin for a visit to 
the Mediterranean coast of Spam to study the 
destruction of the eel-grass, Zoatera marina ; £25 to 
K H Chapman for an expedition to Morocco to 
study the Moroccan locust, Doaostaurut mor ocarina*. 

J. H. Lockheed, of Christ’s College, has been 
nominated to use the University’s table at the 
Zoological Station at Naples. 
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London —Mr R O Kapp lias been appointed as 
from March 1 to the Ponder chair of electrical 
engineering tenable at University College. 

The Board of Education is prepared, as in recent 
years, to consider applications for full-time student¬ 
ships from teachers in England and Wales with at 
least five years teaching experience who desire 
financial assistance to follow courses of advanced 
study at universities or other institutions at homo or 
abroad Particulars of the awards anil application 
forms are obtainable from the Board of Education, 
Whitehall, S W 1 

Applications, which must be received not later 
than April 15, aro invited for the following scholar¬ 
ships awarded by the Council of the Institution of 
Electrical Engineers Further particulars oan be 
obtained from the Secretary of the Institution, Savoy 
Place, London, W C 2 Duddolt Scholarship, valued 
at £150 a year and tenablo for threo years, opon 
to British subjects under nineteen years of age on 
July 1, 1935, who wish to take up a whole tune day 
course in electrical enginoeruig , Ferranti Scholarship, 
valued at £250 a year and tenable for two years, 
open to British subjects under twenty six years of 
age on July 1, who desire to cany out whole-tune 
research or post-graduate work m eloetnoal engineer¬ 
ing Swan Memorial Scholarship, valued at £120, 
and for one year, open to British subjects under 
twenty seven years of ago oil July 1, who desiro to 
carry out whole-time research or post-groduato work 
m electncal engineering Silvanus Thompson Scholar¬ 
ship, valued at £100 a year and tuition foes, tenable 
for two years, for works employees, open to British 
subjects under twonty-two years of ago on July 1 , 
the successful candidate will be required to take up 
a whole time day oourse m electrical engineering at 
an approved university or technical college 

From Henot-Watt College, Edinburgh, we hate 
received a brochure signuhsing the completion and 
opening, in January, of the first section of an 
important extension of the College buildmgs, planned, 
in conjunction with the Town Council, in 1928 The 
second section, to be completed, it is hoped, in 1930, 
has already been begun, and the governors propose 
to make now an ajipeal for the sum of £100,000 to 
finance the construction and equipment of the final 
section The appeal will be associated with the 
celebration of the fiftieth anniversary of tho assump¬ 
tion by the College of its present name and functions 
Prior to 1880, the institution was concerned mainly 
with evening classes for young persons employed 
fluring the day m earning their IrVing, and without 
any other means of advancing boyond the standards 
of education of the elementary sohools Tho pamphlet 
gives, m addition to full particulars of the extension 
scheme, a very interesting aocount of the stages 
through which the ‘School of Arts’, founded in 1821 
by Leonard Homer (afterwards first principal of 
University College, London), gradually reached its 
present status—that of an affiliated college of the 
University of Edinburgh, preparing students for 
ooroors m mechanical, electncal, mining and oil 
engineering, applied ohemistry, brewing, pharmacy, 
building and printing and conducting evening olasses 
in oommeroe. Special prominence is given to the ampli¬ 
tude, due in large measure to the exertions of the late 
Edward Clark, of the equipment of the printing school 
for the teaching of all phases of book production. 


Science News a Century Ago 

Chemistry of the Sea 

Tho ohemioul composition of non and mineral 
waters was being actively investigated by Dr 
Daubony in the years 1835-37 In his manuscript 
‘ Noto-book of Expeuments” he records, “March 
25th Having brought from Naples a bottle con- 
taming tho residuum of 2 gallons of the sou water 
taken off the Island of Ischia evaporated till there 
remained only 0 ounces, I tested it for Brommo 
I obtained 5 1 grams of silver preoipitato—chiefly 
bromide ” From previous analyses it appoared that 
there is an almost oxoct correspondence between tho 
quantity of bromine present in the sea water off 
Southampton and off Naples 

Temperature of Fishes 

Dr John Davy (1790 1808), the brother of Sir 
Humphry Davy, became an army surgeon and rose 
to the rank of inspect!>r-gcneral of army hospitals. 
He was onunerit as a chemist, geologist and physio¬ 
logist, and in 1834 was elected a fellow of the Royal 
Society On March 20, 1835, he read a paper to the 
Royal Society “On tho Temperature of some Fishes 
of tho Conus Thurmus” He said that many years 
bofore he had observed that the bomto had a tem¬ 
perature of 99° F when the surrounding modium was 
80 5 U F and that it, therefore, constituted an ex¬ 
ception to tho general rule that fishes are umvorsally 
cold-blooded Having found that tho gills of the 
common tunnv of the Mediterranean wore supplied 
with nerves of unusual magnitude, that tho heart of 
this fish was very powerful and that its muscles weie 
of a dark red colour, he was lod to conjecture that 
it might, like the bomto, be also warm-blooded, and 
this opinion was corroborated by the testimony of 
soveral intelligent fishermen In the course of his 
papor he endeavoured to extend the analogy to other 
spocies of tho same family which, according to the 
reports of tho fishermen of whom ho made inquiries, 
have a high temperature and in the internal structure 
of which lie noticed the some peculiarities as in tho 
tunny, namely, very large branchial nerves, furnished 
with ganglia of considerable size 

Faraday on the Manufacture of Pens 

On March 27, 1835, Faraday lecturisl at the Royal 
Institution on the manufacture of ponn A report of 
the lecture was given in the Records of General Science 
of May 1835 Quills, Faraday said, appear to have 
been employed at least as early as the sovonth century 
England was supplied with the article from Russia 
and Poland, where immense flocks of geese wero kept 
for the sake of their quills Twenty million quills 
wore imported into England from thoso countries in 
1834. A wing of a goose produced about five good 
quills, and by proper management, a goose might 
afford twonty quills during the year The preparation 
of quills was a moo process of which, up to seventy 
years previously, the Dutch hod had a monopoly A 
pen cutter would out about 1,200 quills a day A 
house m Shoe Lane cut annually about six million 
Steel pens for writing were first made by Mr. Wise 
in 1803, and wero fashioned liko gooso pens A 
patent was taken out in 1812 for pens with flat 
cheeks, and in this way all metallic pens wore made 
for some time, as tho rhodium pen of Dr Wollaston 
and the iridium pens of others About twolvo years 
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previously, Mr Porn, begun to make pens, and 
about six years after that they were manufactured 
m Birmingham Faraday described the processes 
employed m the makmg of steel pens and said that, 
from information given him, the total quantity of 
steel used in Great Britain for pen-making was 120 
tons When first introduced, steel pens wore 8« a 
gross, but recently they had been manufactured 
at 4d a gross It appeared that the only interest 
that had suffered by the employment ot steel pons 
was that of the pen-knifo makers 

Samuel Clegg and the Gas Industry 

In the Mechanics' Magazine of March 28, 1836, is 
a contribution from “L. L ” on “Materials for a 
Momoir of Mr Samuel Clegg, and Authentic History of 
the Art of Gas Lighting” Samuel Clegg, the elder, was 
born m 1781 and died m 18hl, and “L L ” doscubed 
himself as one of his earliest and oldest friends 
Clogg learnt, tho art of gas-making from Murdoch at 
the works of Boulton and Watt In 1806 he set up a 
small gas plant at his mothor’s house in Manchester, 
and in tho following year installed gas lighting in some 
of the Lancashire lactones Ho was tho fust chief 
engineer of tho Gas Light and Coke Company and 
ho was tho first to inv ont a gas meter In the course 
of his article "L L ” said “In 1814 Mr Clogg 
supormtendnd tho fitting up of the pagoda m St 
Jamos’s Park Tins splendid display of the power 
of gas lllummation was exhibited to tho Royal family 
on tho evening previous to tho night when it was 
burnod down by the fireworks Tho pagoda was an 
octagonal figuie, 80 feet high from the bridge At 
each angle there was a pipo running the whole height, 
with a small hole drilled every two inches, through 
which gas issued, and opposite each of tho lowest 
holes m t.ho perpendicular pipes was placed an oil 
lamp, concealed by a piece of sheet iron, so that when 
tho gas w as tumod on, the first flame was ignitod by 
tho oil lamp, and each gas flame lighted the one 
immediately above it all the way to the top This 
gave tho wholo the appoaranco, when first lighted, 
of so many rockets ascending into the air There 
certainly never was anythmg so beautiful boforo, 
and it is likely that there never may bo again ” 


Societies and Academies 

London 

Royal Society, March 14 M L E Oliphant, A E 
ICemtton and Lord Rutherford The aceurato 
determination of tho energy released in cortain 
nuclear transformations. If changes of mass are 
taken into account, the law of conservation of energy 
holds closely for the transformations of the isotopos 
of lithium when bombarded by ions of ordinary and 
of heavy hydrogen The masses of Li* and Li 7 are 
found to be 6 0143 ± 0-0002 and 7 0148 ± 0 0002 
respectively, in good agreement with the moRs 
spectrosoopio values « 0146 ± 0 0003 and 7-0140 dr 
0-0000 found by Bainbndge By application of the 
laws of conservation of momentum and energy, the 
mass of the hydrogen isotope of mass 3 is found to be 
3-0162 ± 0-0002. Attention is directed to the factors 
involved in determining the mean ranges of expelled 
partioles and to the difficulties of interpretation when 
more than two partioles are emitted in a single 
transformation While there is good agreement m 


the case of lithium, which involves the masses of 
particles measured in terms of helium, a number of 
nuclear reactions m beryllium and other elements 
show large discrepancies on the accepted mass scale. 
Those reactions, as well as those in lithium, can bo 
brought into line by assuinuig a small error m the 
hokum oxygen ratio H J Taylor . The tracks of 
a-particlos and protons in photographic emulsions 
ot-particles and protons give tracks in photographio 
emulsions, which are visiblo, attor development, as 
rows of grains in straight lines These tracks have 
boon studied, using special emulsions more suitable 
for such work than those commercially obtainable. 
Exposure of a plate to a neutron source gives rise to 
well defined tracks, which are due to the protons 
ojeoted by tho noutrons in thoir passage through tho 
gelatine of tho emulsion The method is, however, 
unsuitable for quantitative study of neutron energies 

Paris 

Academy of Sciences, February 4 (C ft . 200, 429- 
600) The president announced tho cleat hs of Charles 
Flahault, non resident member, and of Theobald 
[Smith, (yommpnn/iant for tho Section of Rural 
Economy B Havflka Tho curves in Euclidian 
space of n dimensions tho curvatures of which are 
connected by linear relations with constant co¬ 
efficients Jean Louis Dkbtouuhks Conditions to be 
imposed on a physical space and the generalisation 
of PoinoanS’s definition of the number of dimensions 
Henri Roure The calculation of a periodic solution 
m the perturbation of Pluto by Noptuno F Tksson • 
A liquid microcathotometer The distance between 
two vertical points is measured by running wator 
from a nucroburetto into a circular trough containing 
water covered with a layer of oil Contact with the 
point can bo determined to 0-001 mm and, by 
arranging a suitable area for tho section of the trough, 
this corresponds to the addition of 0-02 c c of water 
Am^dAe Gijillet The measurement of the moment 
of a couple by the use of tho chronometric motor 
Application to the study of viscosity Marcel 
Chkivtien A new apparatus for the restitution of 
aortal photographs Leonard Sosnowski Tho 
radioactivity excited by noutrons in platinum The 
noutrons in tho oxpoiuncut desc-rdiod were obtained 
from irradiated beryllium Platinum, after 15 hours 
exposure, gave a radiation which from its rate of 
decay and absorption on passing through aluminium, 
would appear to be duo to (3-part.iclos Pierre Adder 
and A Rosenberg Tho secondary effects of the 
cosmic rays Francis Perrin and Walter M 
Elsasser Tho thoory of the selective capture of 
slow neutrons by certain nuclei Pierre Montagne : 
The calculation and graphical representation of the 
elemontary displacements m tho reactions of homo¬ 
geneous chemical equilibrium Variation of the con¬ 
centrations Reactions at constant volumo Ray¬ 
mond LautijI: • The molecular weight of a pure liquid 
at its normal boiling pomt Paul Laffittk and 
Pierre Grandadam • The oxides of platinum The 
authors have previously described tho preparation of 
a mixture of the two oxides PtO and PtO, by the 
direct action of oxygen at high pressure and at a 
high temperature on platinum The dioxide was 
isolated from this mixture and m the present com¬ 
munication the isolotion of PtO is described Hydro¬ 
gen reduced PtO instantaneously at the ordinary 
temperature The mixed oxides act as a very active 
catalyst in' the hydrogenation of certain organic 
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compounds FiSlix Trombe . Tlio isolation of 
gadolinium. The gadolinium is separated by oleotro- 
lysis of its chloride in the presence of cadmium the 
cadmium is afterwards removed from the gadolinium 
by distillation m a high vacuum Marcel ( Ihatelet : 
A transition compound in the formation of complex 
compounds of trivalont oobalt Pierre FrAon The 
preparation of a-aldohyde alcohols The Gngnard 
reaction takes place normally with a lsonitrosoke- 
tones, and the aldehyde alcohol C 4 H» C(CH,)(01I)CH0 
has been prepared by this method Gerard 
Dk8Sei<ink The condensation of isopropyl alcohol 
with toluene and some substitution derivatives 
Georges Darzens and Andr 6 Llivv The synthesis 
of a methylmethoxytotrahydronaphthalemc acid, tho 
corresponding naphthalenic acid and of 1 7 mothyl- 
naphthol Georoes Miokon The proportion of 
water and the dehydration of sopiolitrw V Babet 
The first fossil molluscs collected in French Equatorial 
Africa, m tho formations of the interioi basin of tho 
Congo JosFrH Blayac, Rodolthe Hohm and 
Gaston Dkli£pink Tho age of the Lydian horizon 
of tho base of the Carboniferous of the Montagno 
Noire Albert Rouaux The presence of the 
Upper Cretaceous at tho base of the Flysch series 
of tho south of tho prov mce of Cadiz K Fournier 
The experiment with fluorescin at tho Paradis gulloy 
(Doubs) The fluorostin test showed that tho water 
from this gulloy appeared at four outlets, taking from 
three to eight days to travel Jean Cuvillirr The 
distribution and stratigraphic value of Nwnmultlea 
uromenaia in Figypt and in the Mediterranean basin 
Fron and Monchot Tho influence of certain do 
nvativos of quinoline on \egotation The neutral 
sulphate of ortho-oxy quinolme (cryptonol), which is 
known to possess a powerful anticryptogamie action, 
when added in suitable proportions to soil, hinders tho 
deielopment of injurious fungi and does not reduce 
the fertility of the soil Aron Polack The dis 
advantage of didymmm in optical glasses Yves Le 
Grand The measurement of acuteness of vision by 
means of interference bands A Dorier Tho 
passago to latent life of the larvsa of the Gordiocese 
Henri Heim de Balsao The lino of demarcation 
between the Berber and Saharan fauna in North 
Africa Its ecological determinism James Basset, 
Michel Machebieuf and Jean Jacques Perez 
Studies on the biological effects of ultra-pressures 
Modification of tho antigenic specificity of serums 
under the influence of very high pressures Miciiel 
Fauubt : Tho photometric study of miorobial multi¬ 
plication, 

Leningrad 

Academy of Sciences (C.R., 4 , No 7) A Mayer 
and E Leontovich . Some inequalities relating to 
Fourier’s integral I. Verchenko and A Kolmo¬ 
gorov : Furthor investigations on the point of 
inflexion of functions of two variables L 
Radzishevskij : A mothod for investigating certain 
classes of integral equations and of systems with an 
infinite number of unknown quantities A. Popov , 
Some types of son os J Sedov and A. Filippov . 
Optical dissociation of indium bromide and indium 
iodide. L. Groshev : The spectral distribution of 
photo-electric ourrent in salts dyed by oolloidal 
copper. S. Abtsybyshev, L Milkovskaja and M. 
Savostjanova : The influence of illumination on the 
formation and destruction of oolloids of sodium in 
rook salt. A. Petrov and T. Boooslovskaja : 
Problem of the chemistry of voltol oil formation. 


G Tarasov Polymerisation of liquid hydrocarbons 
under the action of electric discharges. P Budnikov 
and L Gulinova Methods for tho determination 
of aetivo silica in pozzolanic substances M Brik : 
A find of Lower Triussic flora in Central Asia N 
Filipjev . Lepidoptorologiafl noles (Hi) A case of 
nomenclature 

Hvdney 

Royal Society of New South Wales, Decembor 5. 
Adrien Albert Myoporum Desrrh a prelumnury 
investigation Myoporum Deaerti, otherwise known 
as dog-wood poiHon bush, Ellangowan jioison bush, 
turkey-bush, etc , has been long suspoi ted of being 
toxie to cuttle Tho fruits and the loaves contam a 
poisonous substance, probably of a glucosidio nature, 
which could not be isolated during tho present work, 
but leaves and oxtracts of tho loaves tested at Glen- 
fiold Veterinary Resoarch Station have confirmed the 
toxicity of both leaves and truits to calves and slioep. 
One pound of air dried leaves was fatal to the lattor 
A small amount of volatile oil containing an un¬ 
identified ketone was obtained from the loav es. J C, 
Earl and G II McGregor A t hemical examination 
of blookfellows’ broad, the sclerotium of the fungus 
Polyporua tnylUUx, Cke and Mass Tho material was 
oxamined by acetylation and by degradation of the 
acetate with methyl alcoholic hydrochloric acid 
The acotate closely resembled cellulose triacetate 
except that the specific optical rotation was slightly 
high The principal degradation produi ts were the 
methyl gluiosides, but thorn was evidence of tho 
presence of somo other mel hyl glyt osido By direct 
acid hydrolysis of the original material, a solution 
containing glucose and some ketoso sugar was 
obtained The quantities of nitrogenous and other- 
solublo substances present were low J W Hogarth 1 
A note on the decomposition of cobalt amalgam A 
now cobalt amalgam, prepared by eloctrolysiH of 
cobalt sulphate with a mercury cathode, lit a high 
current density, wlion exposed to the air is rapidly 
oxidised to what uppoars to be a suboxido of cobalt 
This latter substance is a fine, intensely block powder, 
yielding some hydiogen on treatment with dilute 
acid, and neutral water on reduction with hydrogen 
T H Harrison Brown rot of fruits and associated 
diseases of doeiduouft fruit trees (2) The ajiothooia 
of the causal organisms In continuation of his 
studies of the taxonomy of the brown rot fungi, the 
uutlior presents a comprehensive account of the 
apothecial stage of the three common species of 
brown rot fungi, namely, Sclerotima fructigena, 
Ader and Rub , S laxa, Ader and Ruh., and S 
fructicola (Wint.), Rohm A further record of each of 
the first two sjiecies is presented Comparative 
studies of all three are reported and discussed V. M. 
Trikojub and D E White . Chemistry of the 
constituents of the wood-oil of tho ‘callitns’ pines (2) 
Guaiol. Guaiol, from C utiratropuM, C„H M 0(i), on 
oxidation with potassium permanganate yields the 
dihydroxyether, C u H„0,(n), obtained by previous 
workers, and a substance, C„H 14 0„ the function of 
the oxygen atoms being undetermined (1) on 
oxidation with porcamphorio acid gives C^Hj.O, in 
quantitative yield, a further indication of the presence 
of a double band or labile third ring m (i) 'Hie action 
of bromine (1 mol.) on (i), followed by hydrolysis, 
gives good yields of an inseparable mixture of 
C 14 H,, and C 14 H, 4 0, which reduces eatalytioally to a 
mixture of the corresponding diliydrodorivatives 
Oxidation of guaiene, dihydroguaione, or (n) has not 
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led to positive results. Klinor 8 Hunt A summary 
of changes noted in the allantoic membrano of the 
chick in 500 experiments The allantoic membrane 
of the embryo chick was prepared in the manner 
described by Moppett (Proc Roy Soc (B), 105, 402 ; 
1929) and exposed for periods varying from 2 hours 
to 6 days to the radiation from a 3 ragm. radium 
needle A comparison with controls exposed over a 
blank needle case clearly demonstrated a radiation 
effect for the longeT exposures It was thought that 
mere exposure had a sensitising effect since many of 
the controls showed abnormalities An extended 
investigation with eontrol specimens gave no evidence 
of infective changes but the incidence of abnormal 
specimens was greatly reduced by ‘sheltering’ the 
exposed area by placing face down on cotton-wool 
(To be continued ) 

VIENNA 

Academy of Sciences, January 10 Erwin Kosak 
The variability of corresponding differences of 
meteorological elements and its application to 
climatological problems Gertrud Perl True 
solar radiation at different geographical latitudes 
The results of measurements of the intensity of the 
sun’s radiation at eighty stations distributed over 
tho earth’s surface are summarised, and from them 
the mean diurnal course of tho intensity is derived 
for the months of March, .Tunc, September and 
December Karl Mayriiofer Real partial fraction 
scries Rudolf Insunoer A geometry of the line 
elements of the first and socond oTder of space 
Theodor Pintnek The tissues of cestodes 

January 17 Leopold Schmid and Huoo Kda- 
PERTH i Amber (3) The insoluble succinin remaining 
after treatment of amber with alcohol constitutes 
the principal component of this resin On dehydration 
it yields pimantlireno (1 7-dimethylphenanthreno) 

and agathahne (1 2 5 trimcthylnaphthalene) Max 
Topekczer Knowledge of the earth’s magnetic 
fiold derived from the results of the magnotic survey 
of Austria in 1930 (1) The potential-free part 

Rudolf Allers • Certain differences between mono¬ 
cular and binocular vision and mental influence on 
the organ of sight Max Beikr Tho mode of life 
of Ochthebiua ijuadricoUis subspec stembufUeri, Rtt. 
(Col Hydroph ) Erwin Sohadkndorff and August 
Verdino . Condensations of oholesteryl ehloro- 
formate with alcohols and phenols 


Forthcoming Events 

(Meetings marked with an asterisk are open to the public 1 
Sunday, March.24 

British Museum (Natural History), at 3 and 4 30 — 
O Tandy “Plant Life of the Sea” * 

Monday, March 25 

British Museum (Natural History), at 11 30—0 V 
Seccombe Hott "Caribou" * 

Victoria Institute, at 4 30 —D Dewar “A Critical 
Examination of the Supposed Fossil Links between 
Man and the Lower Animals" 

Royal Geographical Society, at 5 30 — G. M Dyott. 
"Indians of Ecuador" (Geographical Film). 

Royal Society or Arts, at 8 —J Grantham • “Research 
in the Cultivation of Raw Rubber” (succeeding lectures 
on April 1 and 16) 


Tuesday, March 26 

Royal Aeronautical Society, at 6 30 —Annual General 
Meeting 

Royal Photographic Society (Scientific and 
Technical Group), at 7 —Annual General Meeting. 

Dr D A. Spencer “The Accuracy Attainable by 
Straightforward Colour Reproduction (2) Filters for 
Subtractivo Colour Photography” 

Wednesday, March 27 

British Psycholociical Society (Medical Section), at 
8 30 - (at the Medical Society of London, 11 Chandos 
Street, Cavendish Square, W 1)—Dr J D Unwin 
‘Sex Regulation and Culture” 

Thursday, March 28 

Royal Society, at 11—1 and 2 15-4—Discussion on 
“The Origin and Relationships of tho British Flora”, to 
be opened by Prof A C Seward 

Institution of Civil Engineers, at (I —Major M 
Hotine “Surveying from Air Photographs” 

Friday, March 29 

Royai Institution, at 9 -Lord Rutherford “The 
Neutron and Radioactive Transformations” 


Institute of Physics, March 28-30 —Conference on 
Industrial Physics, entitled "Vacuum Devices in 
Research and Industry", to be held at tho University 
ot Manchester 

Prof W L Bragg President * 

The Faraday Society . March 29-30 —General discussion 
on “The Structure of Metallic CoatingB, Films and 
Surfaces” Introductory paper by Dr C H Desch 


Official Publications Received 


<4»rat Britain and Ireland 

Department of Scientific ami Industrial Research Index to the 
Literature of Foist investigation Compiled by Agniw Elisabeth 
Glennie, assisted by Clweu Davies Vol 8, No 1, March l'p v+309 
(London H M Btatlom ry Office 1 5* net 

The Physical Society Report* on Progress In Physics Pp Iv + 
.171+2 plates (London Physical Society ) 12s (Id net to non- 
t* ellows 

Other Countries 

Journal of the Indian Institute of Sclmne Vol 174, Part 10 On 
the Nature and Extent of Periodic Fluctuations In certain Soil Con¬ 
stituents Bv A Srcenivasan and V Subrahmanyan Pp 118-128 
1 2 rupees Vol 17A, Part II On the Ciiaracterlsatlon of Different 
Amylases Hy k Venkata Ulrl Pp 127-1294 2 plates 8 annas 
Vol 17A, Part 12 Contributions to tho Study of Spike-Disease of 

Sandal-Wood treated with Sodium Arsenlte By A V Vamdarnja 
Iyengar Pp 131 119 14 annas Vol 17A, Part 13 The Estimation 
of C lilorine in Water by the o Tolldlno Method By 8 I) Sunawala 
and K R Krishnaswaml Pp 141-151 1 rupee Vol 17A, Part 14 

-.JWS-, to the Study of Spike Disease of Sandal (Santshm 

' ” ^ Hydrogen-Ion Coneentratlon and Buttering 


Contribution 


1 Srinlvaaan i 


Caiiaeitv as Factors of Disease Resistance ... __ 

Sreenlvasaya Pp 15J-184 1 rupee Vol 17A, Part 15 Estimation 
of Tannin In Plant Materials, Part 1 Catna aurirvlata Bv N 
Srinlvasan Pp 185-173 14 annas Vol 17A, Part 18 Raman 

Effect In certain Derivative* of Cyclohexane By O V Novgl and 
8 K Kulkarol Jatkar Pp 175-187 1 2 rupee* Vol 17A, Part 
17 Raman Effect In some Terpeno* By G V Navgi and 8 K 
Kulkarol Jatkar I‘p 189-198 12 annas Vol 17A, Part 18 Deter¬ 
mination of Carbon In Soils By V Snbrahraanyan, Y V Nai 


V L R Vopa. Pp 101-105 10 an 


Indian Institute 


Catalogues 

Hilgtir Catalogue F Spectroscopic and other Aooeaaoriea Pp. 
(London Adam Hllger, Ltd ) 

Price List of Beakers and Flasks In Highly Resistant Glass. Pp. 
~ Xu* Stock j (Pamijhkt No SS lOlR ) Pp 12. (London 


GalFenkam^d 


Absorptlometer for Liquids designed by Moll, Burger and 
(Aso 34J Pp. 4 Non-Recording Microphotometer. (> 
Pp 2 (Delft • P J. Kipp and Zonen ) 
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Creative Thought and Social Service 

M ANY who listened to the national leoturo 
broadcast by Dr T R. Glover on Deoomber 
19 of last year on tho challenge of the Greek must 
have recalled tho plea for courage and magnanimity 
with which Sir Arthur Salter closed his “Recovery”, 
and that rectorial address of General Smuts at 
St. Andrews on “Freedom”, which should be 
among tho endurmg monuments of the literature 
of 1934 The adventure of the new age, tho call 
to creative thought, to the untiring endeavour to 
give to every man the physical comfort, leisure 
and free access to all tho world’s rich heritage 
which he possesses the oapaoity to enjoy, demands 
oourago and vision, but demands above all the 
individuality and freedom which wore among the 
outstanding characteristics of tho Greek 

The note of adventure sounded m these 
addresses ropays consideration To sustain any 
civilisation at a high level requires more than 
learning , it requires a search for new perfections, 
which is the element of adventure and avoids the 
tedium of indefinite repetition and repressing 
mechanisation Only the adventure of ideas and 
of practice conforming to these ideas can save a 
civilisation from decadonoe, and tho first service 
that ideas can render is that of mental fertilisation 
—preparing the mind to receive the ideal of other 
types of perfection whioh in turn becomes a pro¬ 
gramme for achievement 

This is the essential characteristic of creative 
thought—tho provision of now ideas, now ideals, 
new forms of servioe It flourishes in an atmosphere 
of freedom and of adventure The real problem 
indeed is not that of producing groat men but of 
producing great societies who will put up the men 
for the occasion, as Whitehead truly reminds us. 
It is just because over whole departments of life 
to-day the tradition of freedom is steadily weaken¬ 
ing and individual initiative is being repressed 
that the world situation is so dangerous In the 
now experiments at government whioh are being 
tned out, the individual, as General Smuts pointed 
out, is more and more at a discount Individual 
freedom and independence of mind are essential 
to all real progress Without them neither science, 
art nor pohtios oan flourish 
This issue of freedom, the most fundamental of 
our civilisation, raised onoe again by the events 
of the last few years, cannot be evaded. The new 
forms of government whioh have sprung up on 
the Continent, and are urged elsewhere by political 











NATURE 


March 30, 1935 


groups, are based on a denial of liberty, not as a 
temporary expedient but on principle. It is the 
false assumptions on which these experiments are 
based, not the fact of experimenting, despite the 
risks in experimenting by those who have not 
been trained in the technique of experience, that 
is our danger ; and the warning given by General 
Smuts last autumn is as impressive as it is 
eloquent. Without freedom, “peace, contentment 
and happiness, even manhood itself, are not 
possible ‘Happiness is Freedom, and Freedom is 
Courage ’ That is the fundamental equation of 
all politics and all human government and any 
system which ignores it is based oil sand 
The vision of froedom, of the liberation of the 
human spirit from its primeval bondage, is perhaps 
the greatest light which has yet dawnod on our 
human horizon It forms the real spur of progress, 
the lure of our race in its coaseless striving towards 
the future Freedom should be a creativo 
foroo inspiring our young men and women to noble 
action ” 

The experiments to which General Smuts refers 
are m some respects reactions from abuses or 
failures on the part of democratic or supposedly 
democratic institutions They are also attempts 
to save the State from the untoward consequences 
of such abuse or failure, but in doing so they offer 
merely a temporary security while jeopardising 
our fundamental human ideals and our finest 
heritage from the past Hero, as so ofton, the 
deliberate search for security leads to an anaesthesia 
which conoeals the paralysis and decay proceeding 
beneath tho surface, all the more readily when 
uniformity of speech and conduct steadily limit 
and standardise thought 

Many dangers attend this standardisation and 
mechanisation of life, but few are more serious than 
the opportunity thoy afford for shallow and specious 
doctrines to be imposod upon masses of mankind 
by a few groups the interests of which are served 
by their propagation The scientific worker at 
least should be alive to the danger which threatens 
him The limitation of scientific inquiry has been 
experienced m tho past under the domination of 
theology The bondage of political theories and 
expediencies will provo no less deadly to scientific 
advance than the earlier fetters which science has 
long sinoe shed, and for his own sake the scientific 
worker must not tamely watoh their imposition. 
As General Smuts said in his address on February 
9, read before the newly founded Sooth African 
Institute of International Affairs (The Ttmes, 


Feb 11), “in these grave developments we see 
not new life for the world but rather decay, not 
an enrichment of the European tradition but an 
impoverishment, a negation of tho finest and 
noblest insights of human spirit, and a falling 
back rather than an advance m tho great cause 
of civilisation”. 

The man of science, however, does not stand 
alone In these last few years, he has been rapidly 
learning to view his work in relation to society, 
to see it not as an isolate but as an integrated part 
of the functioning of society He has seen before 
him whole fields of society in which his method 
and habit of impartial investigation might be 
fruitfully apphod, and indood must be appbed if 
society is to be secure under the conditions created 
by the growing application of scientific discoveries 
in the mechanical world These fields of work and 
these possibilities will disappear if tho freedom of 
tho individual continues to be restrained Tho 
direction or rather exploitation of scientific work 
in the interests of a single olass or of existing 
political theories contains the smsls of its own 
disaster and downfall 

Nor is this all If humanity is to reap tho full 
results of scientific investigations, if the knowledge 
thus acquired is to bo turned to aocount m the 
service of mankind, above all in the wide fields of 
sooiology and politics, science has to join hands 
with art Civilisation requires beauty as well as 
truth, as well as adventure Even more than 
science, if possible, art demands the free expression 
of individuality. Science, it is truo, rests largely 
on creative thought and individual enterprise, 
and undor modem conditions is evolving a 
technique of team work which ensures their full 
play m the concentrated attack on a definite 
objective 

Progress even here is thus founded upon the 
experience, the integration of disoords, and the 
social value of liberty lies largely in its production 
of discords and stimulation of thought, Without 
such freedom and discord, art becomes impossible 
Art is essentially, as Whitehead has said, a 
finite fragment of human effort achieving its own 
perfection within its own limits It heightens the 
sense of humanity and evolves into consciousness 
the finite perfections whioh he ready for human 
achievement. In its broadest sense, art is 
civilisation—tho unremitting aim at the major 
perfections of harmony, the purposeful adaptation 
of appearanoe to reality Its secret lies in its 
freedom. 
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To surrender freedom is to dry up the fountain 
springs of oreative thought in soienoe and art alike, 
and to render impossible that alliance of soienoe 
and art which is probably our supreme need if 
the results of scientific knowledge over the widest 
fields not merely of the physical but also of the 
biological and sociological sciences are to be apphed 

Rev 

The Anthropology of the Near East 

An Introduction to the Anthropology of the Near 
East in Ancient and Recent Times By C. U 
Anens Kappers With a Chapter on Near 
Eastern Bloodgroups, by Iceland W Parr Pp 
vn-f 200 + 3 plates (Amsterdam 1 N V Noord- 
Hollandsche Uitgeversmaatschappij, 1934) 

I N 1929 Dr Anens Kappers, director of the 
Central Institute for Brain Research in 
Amsterdam, landed in Syna as a visiting professor 
m the Amencan University of Beirut There he 
remained for a year lecturing on “Histology and 
Neural Anatomy”—for it is as a neurologist that 
he has made hiH world-wide reputation At 
Beirut he was tempted into a now field of inquiry— 
that of anthropology. Amongst his studonts ho 
found representatives of that welter of races which 
has made the Near East the despair of tho modern 
anthropologist Near at hand were tho peoples of 
Syna—the Lebanese, tho Druses, tho Alouites along 
the coast to tho north, the inhabitants of Damascus 
and of othor Synan cities on the border of the 
desert and the bedouin Syrians He had com¬ 
munities of Armenians, Jews and ArabB open to 
him for observation Near at hand was Palestine 
with its puzzling mixture of human types—old and 
new. He took tho field, callipers in hand, and 
succeeded m measuring 2,600 individuals, repre¬ 
senting the more outstanding racial types To his 
own measurements he added those made by others 
To obtain explanations of the data ho collected 
in Syria,he found it necessary to extend his inquiries 
until they earned him far beyond the Caspian 
on one hand and the Persian Gulf on the other 
The results of his inquiries appeared as a senes 
of papers in the Proceedings of the Royal Academy 
of Science of Amsterdam These researches have 
now been systematised and form the basis of the 
present work— “An Introduction to the Anthro¬ 
pology of the Near East”. A very valuable chapter 
has been added by Dr. L W. Parr, of George 
Washington University, Washington, DC, in 
which is summarised the results of an investigation 
of the Wood-reactions of Near Eastern race 
groups. 

Before attempting to indicate tho conclusions 


wisely and impartially, and integrated into the 
structure of society. Well may General Smuts’s 
words ring in our oars an insistent oall to join issue 
at once with all those forces whioh menaoe so fair 
a prospeot of advance, and jeopardise the noblest 
traditions and heritage which have oorao to man¬ 
kind from the great civilisations of the past. 


i c w s 

reached by Dr Kappers as to the number of raoea 
he has identified in the south-western part of Asia, 
and the relationships in which these racos stand 
to each othor, in an evolutionary sense, it is 
necessary to touoh on the methods he has em¬ 
ployed for the discrimination of one raoe from 
another His method has the recommendation of 
simplicity Ho takes two measurements of the 
head—its length and its width—and relies on the 
proportion which the width bears to the longth 
to give him an indication of raoe He insists, how- 
evor, and all anthropologists will agree with him 
on this, that when a group of measurements has 
been made the result must not be expressed m a 
single figure as a mean or average but must be 
tabulated so that the individual measurements are 
expressed in tho form of a ‘froquenoy ourve’. 

Dr Kappers regards the form of this ourvo as 
boing indicative of race Just because tho Turk, 
the Armenian, the Lebanese, the Druses, the 
Assyrians, tho Uzbogs, the Kirghiz of Turkestan, 
and tho round-barrow peoplo of England have 
frequency curves which fall on the same range of 
the cophalio scale, they must bo regarded as 
members of the same race—to which Dr Kappers 
proposos to give tho name of “Central Asiatic”. 
It would be difficult to find two peoples more 
sharply differentiated from each other than are 
the Armenians of Anatolia and the Kirghiz of 
Turkestan If we are guided by external appear- 
ancos wo shall assign the Kirghiz to the Mongolian 
stock and tho Armenians to tho Caucasian stook 

Dr Kappers holds that the cephalic index—the 
relative width of the head—is a more reliable 
guide to race than are outward appearanoes After 
a lifetime spent in the study of cranial characters 
and raoial traits, I have come to an opposite 
conclusion—namoly, that external traits are better 
guides to race and to degrees of racial affinity than 
are the relative diameters of tho skull. For ex¬ 
ample, if we are to judge the race of Charles 
Darwin according to his head form, then we must 
assign him to Dr Kappers’ “Central Asiatio Raoo”, 
but if we judge him according to standards 
aooepted by his fellow countrymen we must regard 
him as a Caucasian of the English breed. 

I am certain the majority of anthropologists 
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will agree with me that relative head diameters 
have not the racial values whioh Dr. Kappers has 
assigned to them I know, too, they will agree 
with me when I say that Dr Kappers has done 
anthropology an important servico by the com¬ 
pilation and publication of his head charts—92 in 
number. Indeed, his book will serve better, per¬ 
haps, as an ‘introduction’ to the study of the 
cephalic index than to a knowledge of the peoples 
of the Near East He has also done a service by 
again directing attention to ‘apices’ or ‘peaks’ 
whioh appear with a certain degree of regularity 
in distributional curves of oephaho indices. When 
Dr Kappers had plotted out the oephaho index 
(relative head width) of 136 Armenians measured 
by him in Syria, he found his frequency or dis¬ 
tributional curve rose into two strongly marked 
peaks, showing a preponderance of individuals at 
83 and at 86 He was surprised to discover that 
these two peaks appeared m senes of measure¬ 
ments made on Armenians living in lands outside 
Syria These peaks or apices were so constant that 
he felt confident they must have a significance 
But what significance * Dr. Kappers seeks to 
explain them by supposing that the Armenians 
represent a fusion of two races—one in whioh the 
mean index was at 83, the other at 86 

There is no reason to suppose that such a 
fusion has ocourred, and apparently Dr. Kappers 
is not entirely satisfied with this explanation, for 
he throws out the suggestion that evolution may 
work on the diameters of the head, not by running 
up or down a graded scale of diameters but by 
making jumps or mutations—just as wo change 
gear in motor-oars by a series of big changes. 
For example, Dr Kappers observed when the 86 
peak rose to a higher level on his curve than did 
the 83 peak, then a third peak usually appeared 
towards the end of the frequency curve This 
third peak was situated at 89 or 90 on the scale 
of cephalic indices Likewise in the frequonoy 
curves representing the oephaho indices of narrow¬ 
headed peoples If the 72 apex rose above that 
at 76, then an additional peak or apex usually 
appeared at 67, towards the lower end of the 
scale. 

Dr. Kappers also accepts gross irregularity of a 
frequency curve as evidence that the people, 
represented by such a curve, is of mixed origin. 
For this reason he looks on the Samaritans of 
Nablus, who regard themselves as pure descendants 
of the pre-exiho Israelites, as a people of mixed 
raoe. Dr. Parr’s investigation of the blood groups 
of the Samaritans was also unexpected in its 
results. The Samaritans showed no affinity to 
Hebrews or to any neighbouring Eastern people. 
Dr. Parr explains the peculiar blood-reactions of 
the Samaritans as a result of prolonged inbreeding. 


But if inbreeding gives irregularity in blood groups, 
it ought to give uniformity in oephalio indioee. Or 
is it the case that biometrioians are wrong in 
supposing that a high degree of variation in form 
and structure is indicative of racial mixture ? May 
it not be that degree of variability may be a 
characteristic of a race that although genetically 
pure is tending to evolve into new forms ? The 
study of human races, as is evident from suoh 
instances, has not reaohod the status of a soienoe. 

Particularly interesting are Dr Kappers’ 
observations on the Jews. Among the northern 
Jews—the Asohkenasim—he found a considerable 
degree of round-headedness, whereas among the 
southern Jews—the Sephardim—long-headedness 
is the rule The prevalence of round-hoadedness 
amongst the Asohkenasim is attributed by Dr. 
Kappers to an early prevalence of this form of head 
in Mesopotamia, from which oountry he derives the 
anoestry of the Hebrews. Also he believes that 
the Asohkenasim, as they had to oross Anatolia 
on their way to Europe, may have beoome further 
contaminated by some of the round-headed pooples 
of Asia Minor The Sephardim, on the other hand, 
he supposes to be chiefly derived from the 
Phoenicians or Canaamtic inhabitants of Palestine, 
who were long-headed and presumably were 
darker skinned than the people of the Exodus. 
Because of the high degree of variability in head 
breadth and also in their blood affinities. Dr 
Kappers has inferred that the Jews are to bo 
regarded as a religiouB sect rather than as a raoe. 
Here again we meet a problem which is still a 
matter of debate amongst anthropologists—What 
is a raoe in the modem world of humanity ? 

I would oonolude this brief review by quoting 
the modest paragraph with whioh Dr Kappers 
ends his text: 

“My only object is to give an introduction to 
the anthropology of one of the most interesting 
fields of ancient and modem history in a simple 
way, so that the reader who, like the author, is 
not mathematically trained, may get a general 
impression that, I hope, is not too far away from 
the truth ” Arthur Keith. 

South African Mammals 
The Mammals of South West Africa : a Biological 
Account of the Forms occurring in that Region. 
By Capt. G. C Shortridge. Vol 1. Pp xxv + 
437 + 23 plates. Vol. 2. Pp. ix+439-779+27 
plates. (London : William Heinemann, Ltd., 
1934.) 42*. net. 

OUTH WEST AFRICA—previous to the War 
German South-West Africa—is the dry and 
rather desolate land lying between the Cunene 
and the Orange Riven on the north and south, 
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the Atlantic on the west and the Kalahari Desert 
and Beohuanaland on the east 
The coastal region, known as the Namib Desert, 
is practically rainless and is without vegetation 
except along some of the dry river bods, where 
there is sometimes a growth of a species of wild 
melon, the nama, Acanthosicyoa homda, and 
oooasional examples of the very remarkablo 
WelmUchui mxrabihs Inland from this, the land 
rises a few thousand feet, and the country ib better 
watered and supports a small white population 
and a considerable coloured one. In this vast and 
desolate territory a great number of the larger 
gamo animals, formerly so abundant in the old 
Cape Colony and the Froe State, still survive, 
some of them in largo numbers, and it is this that 
gives so much interest to the present work 
Oapt Shortridge, who has been for many years 
the director of tho Kaffrarian Museum at King 
William's Town, has made six collecting expedi¬ 
tions, extending over a period of ten years, to this 
happy hunting ground on behalf of his own 
Museum and the British Museum (Natural History). 
He has therefore had ample opportunity for 
acquainting himself with the ranges and habits of 
the mammaban fauna of South West Africa 
After a short introduction on tho physiography 
of the country, he prooeeds to enumerate the 
mammals, commencing with the monkeys and 
concluding with tho pangobns The nomenclature 
is very carefully worked out and all the numerous 
subspecifio raoes are detailed, but there are no 
descriptions or keys, so that the work affords 
little help to the traveller or resident in identifying 
his oaptures Tho author gives us, however, a 
great deal of other information as regards the 
native names, tho distribution in South West 
Africa and outside, and full acoounts of the habits 
both as observed by himself and as gathored from 
all previous sources availablo In this matter he 
has perhaps been too meticulous It would have 
saved a good deal of space if he had condensed 
the remarks of other authors into a general state¬ 
ment, for muoh of tho quoted matter is more 
iteration of the Barae facts, and a carefully con¬ 
densed narrative embodying the information 
available would have been more satisfactory to 
the reader 

Among the larger mammals still surviving in 
considerable numbers are the Cape hartobeest, the 
blue wildebeest, the gemsbok, kudu and eland, 
but the rhinooeros is now nearly exterminated and 
the elephants, which were so numerous m the early 
days of the Swedish hunter, C J Andersson, and 
his suooessor, Eriksson, are reduoed to a few 
hundred head in the Kaokovold and Capnvi 
region in the north of the territory 
The volumes are illustrated with a number of 


photographs The most remarkable of these were 
taken by Mr J Koester from the air. Thoy show 
herds of zebra and antelope galloping across the 
plamB and give a most vivid idea of their numbers 
There is also a senes of maps showing the distri¬ 
bution of the more important species, and a larger 
general reference map The two volumes, wluoh 
are published by the assistance of a grant made 
by the Research Grant Board of the Union of 
South Africa from funds provided by tho Carnegie 
Corporation of New York, are a worthy example 
of book-making ait and are prefaced by a short 
foreword by Field-Marshal Viscount Allonby 
An appendix of more than a hundred pages 
oontains a detailed senes of measurements of the 
vanous mammals collected by Capt Shortridge 
during his several journeys in South West Africa 
These would havo found a more smtablo place in 
the technical papers in which the results of the 
expeditions were worked out, such as the Proceed¬ 
ings of the Zoological Society, where several memoirs 
havo appeared If this space had boon devoted to 
descriptions and keys by which tho vanous genera 
and spocios oould havo boon identified, the volumes 
would havo been undoubtedly of greater use both 
to tho systematic zoologist and also to residents 
and visitors to South West Africa 
The two volumes, however, do contain a great 
deal of information about the mammals of South 
Afrioa, and will doubtless be welcomed by many 
sportsmen and naturalists who visit that country. 


/ The Algae 

The Structure awl Reproduction of the Algae 
Vol I Introduction , ('hlorophycexie, Xantho- 
phyceae, Chrysophyceae , BaciUariophyceae, 

Cryptophyceae, Dinophijceae, Chloromonadineae, 
Euglenineae, Colourless Flagellata By Prof 
F. E Fritsch Pp xvn +792 (Cambndge At 
the University Press, 1935 ) 30s net 
ALTHOUGH work on tho alga) has been very 
extensive during the last twenty years, 
there has been, dunng that penod, a noticeable 
lack of accessible summaries of recent inform¬ 
ation This work should remedy the omission 
It is a comprehensive treatment of tho morphology 
of the algae and it gives impressive testimony both 
to the extent and variety of the recent work and 
also to tho thoroughness and judgment of its author 
The presont volume deals with all groups except 
tho red, brown and bluo green algse, whioh are to 
be treated m a succeeding volume. Tho general 
method of treatment adopted brings out very well 
the parallel development of similar and increasingly 
complex vegetative and reproductive structures 
in the different) groups The details now available 
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ior tho Xanthophyoew (Heterokoutse) aud, to a 
less extent, for the Chrysophyoese and Dmophyoe® 
permit a further development of this view At 
the same time, more flagellate typos have proved 
to show obvious relationships with those diverse 
lines of development and, as a result, the Flagollata 
(m the old sense of the term) have almost dis¬ 
appeared as an independent group. Most of the 
forms now fall naturally into the different algal 
groups. 

Furthor, the great extension of oytological work 
now permits a general view of cytologioal problems 
in the algae, while, in the light of this work, the 
problems relating to alternation of generations can 
be adequately reviewed in the forms of more 
lowly organisation Although Prof Fntsch dis- 
olturns any attempt to deal fully with the physio¬ 
logy and ecology of the algae, it will be found that 
the sections dealing with these topics, though 
brief, are both full and suggestive Moreover, 
because the different mam groups of algae produce 
parallel growth forms and very similar structures, 
the distinctions between these main groups are 
primarily and largely physiological The nature 


of the pigments present, the chemical structure of 
the wall and of the food rosorves thus beoome of 
fundamental importance and are neoossanly treated 
in detail At the same time, this peouliar feature 
of the algae makes it very difficult to relate fossil 
forms with any certainty to any of the groups now 
living, and Prof Fritsch rightly stresses the need 
for caution in dealing with interpretations whioh 
have been advanced 

This cntioal and well-balanced attitude is, 
indeed, one of the outstanding features of the 
book. A second foature whioh will strike the 
reader is its thoroughness Perhaps tins will be 
only fully apparent to those who have some olaira 
to specialised knowledge of tho algae To those, 
the exhaustive fists of references will be a joy, 
and, it may be said, probably a revelation Al¬ 
though the book will certainly prove extremely 
valuable and will bo generally welcomed as a text¬ 
book of the best type, it is much more than this 
One may venture to preefiot that as a statement 
of principles aud as a source of information, it 
must long remain the standard work on the subject. 

W H P 


Short Notices 


(1) Handbuch der Kxpenmentalphynk. Ileraus- 

gegeben von W. Wien und F Harms Unter 
Mitarbeit von H Lenz Band 17, Toil 2 
Technwctie Alcustik, Teil 1 Pp xv + 638 44 gold 

marks Band 17, Toil 3 . Technieche Akustik, Teil 2 
Herausgegeben von E Waetzmann Pp xi+434. 
30 gold marks (Leipzig Akadomisohe Verlags- 
gosollschaft m b.H , 1033, 1934 ) 

(2) The Voice . its Production and Reproduction , 
a Treatise on Voice Training, Production and 
Reproduction By Douglas Stanley and J P. 
Maxtield. Pp xn + 287 (New York: Pitman 
Publishing Corporation ; London Sir Isaac Pit¬ 
man and Sons, Ltd , 1933 ) 10«. M not 

(3) Acoustxque. Par Prof Adnen Foch (Collection 

Armand Colin • Section do physique, No 166.) 
Pp 210 (Paris. Armand Colin, 1934 ) 10 60 

(1) The first two volumes under notice, written by 
nearly twenty experts and formmg a comprehensive 
survey of present-day knowledge of all applications 
of aooustios, show how acoustics has become largely 
a branch of electricity. In most experimental acous¬ 
tical researches now, tho pressure fluctuations of 
the sounds are first converted into electrical fluctua¬ 
tions by such devices as the miorophone and the 
indispensable thermionic valve, and are then studied 
as purely electrical fluctuations. The general methods 
used are described m a 160-page section on methods 
of measurement whioh follows a theoretical section 
on the basic ideas used in technical aooustios. Greater 
detail is to be found in the sections on the mioro¬ 


phone, telophone and loud speaker The propagation 
of sound in free space oovors such applications as 
echo-sounding Propagation over longor distances 
is troated in the sections on broadcasting und long¬ 
distance telephony. Speech and hearing arc treated 
in a section on medioal acoustics. Musical instru¬ 
ments, broadcasting, sound recording and repro¬ 
duction magnetically, by gramophone records and 
sound films, noise prevention ami shock absorption 
all receive detailed treatment. 

(2) The second work, dealing with voice, is a more 
advanced treatment than the earlier volume pub¬ 
lished as “The Science of Voice” (1929) For tho 
new work the co-operation of J P Maxfleld, known 
in Great Britain as joint author of the first 
serious treatment of gramophone aooustios, seoures 
the accuracy of tho physical treatment Maxfield’s 
brief, but very dear, outline of methods used 
in sound measurement is well illustrated, and is 
followed by Stanley’s treatment of voice-production, 
oovermg all aspeots of vocal technique. The whole 
book is a serious contribution to a subjeot still full 
of unsolved problems. An excellent index is provided. 

(3) Prof Fooh’s little volume, which forms one 
of the Collection Armand Colin, the aim of which 
is ‘‘Vulganser sans abaisser”, ib an excellent well- 
balanced treatment of general aooustios. There is 
no English book of similar size and pnoe which 
covers so wide a range and ib so up-to-date, and the 
volume would be suitable for all university students 
of physios. Some of the mathematics is of an honours 
degree standard. To have oovered so wide a range 
without bejng superficial is a remarkable achievement 
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(1) Introduction A la thione des groupes rt A sec 
applications A la physique quantujue Par Prof. 
Edmond Bauer Pp 11 + 170 (Pans Les Presses 
umversitaires de France, 1933 ) 40 francs 

(2) Microinergitique Par Dr Pierre Bricout. Tome 
1 . Introduction Pp. vn + 303 Tome 2 . Lea 
thiones et lea fails Pp iv + 429. (Pans: Gauthier- 
Villars et Cie, 1933 ) 100 franca oach 

(3) Statutische Mechamk auf quanterdheoretischer 
Qrundlage. Von Prof Dr Pascual Jordan (Dio 
Wissonschaft, herausgogobon von Prof Dr. Wil¬ 
helm Westplial, Band 87 ) Pp xi + 112 (Braun¬ 
schweig Fnedr Viewcg und Sohn A -Q„ 1933 ) 
6 80 gold marks 

The throe Imoka under review are complementary 
to one another in so far as they cover the whole 
range of quantum mechanics hotween them 

(1) M Bauer’s volume deals with group theory 
and its applications to quantum meohamca according 
to the methods of J v. Neumann, H. Weyl and E 
Wigner The arrangement of the material is on much 
the same lines os in Woyl’s well-known book, but the 
treatment is easier to follow and probably more 
suitable for students, the arguments being set out 
with the clanty so froquent in French books 

(2) Dr Bricout proposes to give a complete 
summary, adapted to the needs of students, of the 
researches, both experimental and theoretical, which 
are the basis of the quantum theory, but group 
theory and its applications aro excluded When 
we consider the difficulty of collecting togethor in 
a volume of 300 pogos all the mathematics and physios 
required by a student as a preparation for the study 
of modem quantum theory, we cannot help admiring 
the skill with which the author has camod out his 
difficult task The second volume of Dr Bricout’s 
book is devoted partly to a detailed study of tho 
principles and methods of the various forms of the 
modem quantum theory and a ontical comparison 
of them, partly to a full account of the various 
hypotheses put forward and the experimental facts 
to be explained by them 

(3) The small book by Dr P Jordan is on a 
different plane, its object being to provide a purely 
quantum basis for statistical mechanics The book 
constitutes an original and valuable contribution to 
the literature of quantum statistics ; no one interested 
in this branch of quantum thoory oan afford to 
ignore it. 

Modems Physik • Sieben Vortrdgc liber Materie und 
Strahlung Von Prof Dr Max Bom Ausgoarbeitet 
von Dr Fnte Sauter Pp. vu + 272 (Berlin • 

Julius Springer, 1933.) 19 50 gold marks. 

Phof. Bohn has made a very successful attempt to 
give a clear statement of the outstanding advances 
in modem physios in a form which should bo in¬ 
telligible even to those of modest mathematical 
attainments The book contains the substance of 
■even lectures given to various associations of electrical 
engineers in Berlin The essential foundations for the 
later chapters are set out in chapters i and n, which 
give bnef but sufficient accounts of the kinetic theory 


of gases, discharge of eleetrioity tlirough gasos and 
radioactivity (including isotopes) Tho historical 
ordor is disregarded m the next two chaptors in that 
tho idea of wave particles is introduced before tho 
Bohr atom is discussed The last three loctures deal 
with electron spin and Pauli’s principio, quantum 
statistics and electron theory of motals, molecular 
structure and chemical bonds These subjects are 
treatod with admirable clearness Tho illustrations 
and tables are particularly useful, and the book is 
well producod It closes with some romaiks on tho 
problems that at present confront tho physicist, 
problems tho solutions of which depend largely on 
successful investigations of nuclear phenomena 

H L B 

A Key to the Shirs By K van der Biot Woolley 
Pp vm + 143 ) 8 plates (London, Glasgow and 
Bombay Blackie and Son, Ltd., 1934 ) 5 s net 
This olementary sketch of the more fundamental 
aspects of astronomy is specially designed by tho 
author to describe “certain knowledge” or “demon¬ 
strable results which partake of the oharaoter 
of laws of Nature” Tho latest developments of 
astronomy m which “speculation is still rife” are 
deliberately excluded, though there aro occasional 
lapses when controversial points are disoussed On 
tho whole, the author has succeeded in his object 
of giving the lay reador a clear outline of tho methods 
usod in astronomical researoh and of the more 
definitely ascertained foots which hove been dis¬ 
closed. He has beon more particularly successful in 
describing sorao of the fundamental conceptions on 
which modern astrophysics is based, in two ohaptors 
on the temperatures and composition of tho stars 
There might, howovor, havo been more extensive 
treatment of several points without violating the 
expressed rule against intioducing speculative matter 
—especially as he dovotes a certain amount of 
attention to such subjects as stellar evolution and 
the rotation anil expansion of the universe 

Dreams in Old Norse Literature and their Affinities in 
Folklore With an Appendix containing tho 
Icelandic Texts and Translations by Dr Georgia 
Dunham Kelchner Pp vm+154 (Cambridge 
At the University Press, 1935 ) Ids M not 
The material with which tins author hero deals is 
in its special field unique Not only do tho dreams 
which she has extracted from Old Norse litorature 
constitute tho only record ot its kind from among 
the old Teutonic peoples ; but also they belong to 
both pagan and Christian times It is thus possible 
to mark the ohange in thought implicated by tho 
transition from one system to another In this 
respect this material is probably a safer guide than 
the folk loro with which tho author has instituted a 
comparison The sources from which the material 
is drawn are the Elder and Younger Eddas, the 
prose Saga and Skaldic poetry. The original Ioelandic 
text, with translation, of a selection of the dreams is 
given in an appondix, and introductory ohaptors add 
a background in a brief aocount of early Icelandic 
history and culture. 
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Electron Diffraction as a Method of Research* 
By Prof. G. P. Thomson, f r s. 


I N 1924, Prince Louis do Broglie put forward the 
thesis that all material particles, and m 
particular electrons, have properties analogous to 
those of a train of waves This view, which ib now 
universally accepted, is the foundation of ‘wave 
mechanics’, the modem theory of interatomic 
effects. It predicts that electrons should show 
diffraction effects with crystals similar to those 
given by X-rays For the present purpose, it is a 
sufficient statement of the theory to say that a 
beam of electrons uniform in energy is regarded 
as replaced by a train of waves tho wave-length X 
of which is givon by X —(Planck’s constant h )/(tho 
momentum of an electron) As this wave train 
passes through matter, each atom of tho matter is 
the source of a scattered wavelot the amplitude of 
which is (very roughly) proportional to tho atomio 
number of the atom These wavelets will interfere 
with one another and with the original wave 
exactly aB the corresponding wavelots in optics, 
and form an interference pattern, varying in 
intensity from point to point, in the space behind 
the scattering matter Do Broglie assorted that if 
any detector of electrons, for example, a fluorescent 
screen or photographio plate, bo placed in this 
spaoe, the distribution of electrons reoordod by it 
reproduces exactly the interference pattern, the 
electrons recording themselves in large numbers 
where tho intensity of the waves in the pattern is 
large, and only sparsely where it is weak 

Calculation shows that X—KP* cm for oleotrons 
of 160 volts energy; it diminishes as the energy 
increases, being about 0-7 x 1(P* cm for 30,000 
volts, whioh is the order of energy used in most of 
tho work to be described The wave-length is thus 
of the order of that of X-rays, but the scattering 
per atom is about 10’ times as strong, corre- 
spondmg to tbe far greater stopping and scatter¬ 
ing power of matter for electrons than for 
X-rays 

The first test of do Broglie's hypothesis was 
made by Davisson and Germer 1 using slow electrons 
(~100 volts) , although they found an agreement 
with theory which was rightly taken as establishing 
the truth of the hypothosis, there were outstanding 
differences from the simple theory whioh later 
experiments have rather increased than diminished. 
Some of these are probably due to difficulties of 
technique and the extreme sensitivity of slow 
electrons to surface impurities, others to neglect 
of seoond order effects in the theory, but until 
thert is better agreement with theory the experi¬ 


ments cannot be used with safety to investigate 
unknown structures 

Work with cathode rays (~30,000 volts energy) 
is free from this objection Experiments* with 
thin films of metals (~1(H cm) showed an 
excellent agreement in all particulars with tho 
theory, making use of tho known crystalline 
structure of the metals as previously found by 
X-rays. Once this is established, the electron 
waves become a now tool to mvostigate tho 
structure of matter All that is necessary is that 
they should pass through tho specimen to be 
studied without losing energy by inelastic collision, 
for this would alter the wavo-length and destroy 
all phase connexion with the original wave * The 
new tool olosoly resembles X-ray diffraotion but 
the two are in some respects complementary in 
their usefulness, for while the X-rays are deep 
penetrating and average ovor a considerable 
volume of matter, the electrons only penetrate a 
shallow layer and oan doteot surface peculiarities 
which would bo swamped by the excess of internal 
matter if X-rays were used 

A further advantage of the greater scattering is 
that exposure times are less Electron diffraction 
patterns require seconds or less, while the cor¬ 
responding times for X-rays run into hours. This 
is important for the investigation of gases, and 
promises to have considerable importance in 
ohemistry Tho diffraction pattern obtained from 
a gas, either with electrons or X-rays, oonsists of 
diffuse rings. It is due to interference between 
wavelets scattered from atoms in the same molecule, 
and the position and intensity of the rings depend 
mainly on the various distanoes between the atoms. 
Consequently it is possible to test stereochemical 
theories by comparing patterns calculated from 
them with those actually found Important work 
has been done on these lines by Wierl*, Brockway 
and Pauling*, de Laszlo* and others 

Debye has used X-rays in a similar way, the 
theory being practically identical As compared 
with the crystal method of investigating the 
shapes of organio molecules, thore is the advantage 
that the moleoule is studied free from its neigh¬ 
bours’ influence, and also that the ofleets of mole¬ 
cular shape are not mixed up with those of the 
orystal lattioe As an example of the method, 
Wierl* was able to show that the benzene ring 
forms a plane hexagon, while oyolohexane is 
wrinkled Again, Hendricks and others* showed 
that in 1.2 diiodobenzene the- I—C valency 
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directions are bent out 10° from the symmetrical 
positions, thus leaving room for the normal I —I 
distanoo of 4 00 A, an example of ‘Bteno hin¬ 
drance’ Considerable progress has been made 
with determining inter-atomic distances The 
table shows some of the latest results 


For solids which can be obtained os thin films, 
a very simple apparatus is sufficient All that is 
needed is a beam of cathode rays limited by fine 
holes, a holder for the film and a photographic plate 
which can be lowered into place without disturbing 
the vacuum. Fig 1 shows a typical diffraction pat¬ 
tern formed in this way. But the rango of useful¬ 
ness of the method is greatly increased if we oan 
investigate surface layers on massive solids To 
do so requires a more elaborate apparatus, as it is 
neoessary to adjust the surface to the beam by 
moving it in tho vacuum. The adjustment has to 
be fairly precise, for tho angles of diffraction are 
only of the order of l°-6° Suitable specimens are 
about 1 cm. square and are carefully flatted before 
use. A metal specimen, if then otched, will give 
sharp semi-circular rings (tho other half or rather 
more lies m the shadow of the specimen) similar 
to those given by a thin metallio film and charac¬ 
teristic of the crystal structure of the metal 
The rings are due to electrons passing through 
minute crystalline projections on the surface If 
the surface is then oxidised, the pattern ohanges 
to rings characteristic of the oxide. In this way, 
for example, Cates’ has shown that tho surface 
layer of rust is yFeOOH even when the rust is 
black, though the bulk of the material in this case 
is probably Fe,0 4 . Copper* shows sometimes 
ordinary Cu,0 and sometimes another, unidenti¬ 
fied oxide, not CuO in its usual orystallme form 
but perhaps an unstable modification Silver 
mirrors are known to be improved by holding for 
a short time in the fumes of aqua regia ; Dixit* 
has shown that they then beoome covered with a 
layer of Ag,0. Many other compounds have been 
observed as a result of chemical reactions In 
some cases they cannot be identified, for the 
evidence given by a nng pattern is like that given 
by an optical spectrum m that one cannot deduoe 
the nature of the substance from the pattern or 
the spectrum, exoept by comparison with that 
of a known substance. If the presence of some 


compound is suspected, it can bo tested for by com¬ 
paring the pattern givon by the spooimen with that 
given by the compound, which can often be found by 
powdering some of tho compound on to a very tlnn 
film of celluloid or similar substance transparent to 
electrons, which is then examined by transmission 
It is a ranty to find a clean surface 
which does not give some sort of pat¬ 
tern, but to get good results the sur¬ 
face must be carefully prepared Tho 
chief difficulty is to reduce the ‘back¬ 
ground’ due to electrons melustically 
scattered Electrons will not penetrate 
more than a small multiple of 10-* cm 
without an inelastic collision, but they 
will go hundreds of times as far before 
they get so slow that they fail to affeot a photo¬ 
graphic plate A good specimen is one which has 
relatively few lumps of thickness within this range. 



Flo 1 Diffraction pattern of gold foil (86 kilovolts) 


Just as in the case of X-rays, the sharpness of 
the rings is a valuable indication of the size of 
tho minute crystals causing them Small orystals 
give diffuse rings, being equivalent to diffraction 
gratings of poor resolving power In praotioe tho 
diffuseness becomes marked if the crystal size is 
less than about 10** cm. Owing to the small angles 
involved in electron diffraotion, there is a marked 
difference in the effectiveness of the rows of atoms 
along and perpendioular to tho beam, which is 
important in dealing with patterns suoh as those 
given by the cleavage faces of iomo orystals and 
indeed by single crystals generally. Unless tho 
thiokness m the direction of the beam is greater 
than about 10~* cm the atoms along the beam 
will not interfere completely, and the pattern will 
resemble that given by a ‘crossed grating’ corre¬ 
sponding to the array of atoms m the plane 
normal to the beam, rather than that given by a 


Tabu A 


Link 

Aliphatic 

lithylenic 

Aromatic 

>o_x 

Acetylenic 

0 to C 

C to Cl 

0 to Br 

C to 1 

1 50 x 10 1 cm 

2 12 

1 30 x 10-' cm 

1 74 

2 10 

1 41 x 10- 1 cm 

1 69 

1 88 

2 06 

1 18 X 10-* cm 
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three-dimensional crystal (Fig 2) Since 10-* is 
greater than the effective penetration of the oleo- 
trons, the patterns given by rough (etched) crystals 
are all found to be of the 'crossed grating’ type On 
the other hand, smooth cleavage surfaces can give 
the X-ray type of pattern since the whole surface 
is bathed m each eleetromo wave, and interference 
can occur between atoms on the surface any 


Wo 2 Ditfrsi tl</» pattern <liio to pl*l dingle crjstal 
(il i opper 

distance apart provided only that the crystal 
structure is perfect This last restriction is in¬ 
teresting because it enables one to deduce the 
degree of regularity of the surface from the sharp¬ 
ness of the diffraction pattern In some cases, for 
example, diamond, the structure can be shown to 
be regular over a distance greater than 2 x 1(H cm , 
in others, for example, rocksalt, the region of 
regularity is less and depends greatly on the care 
with which the surface is prepared. 

There is no evidence of any inherent 


sinoe the softness of these single crystals favours 
distortion 

An interesting modification of the theory be¬ 
comes necessary when dealing with diffraction by 
very flat surfaoes. The wave-length of the electrons 
depends on their momentum, and ohanges when 
they enter a region at a different potential It 
follows from Huygen’s construction that there is a 
refraction of the waves at entering and leaving 
the surface, and a consequent shift in tho position 
of diffracted spots For oathode rays tho refractive 
index of most substanoes only differs from unity 
by about 1 in 5,000 but, owing to the small glancing 
angles used, the effect is quite appreciable provided 
the surface is flat It is negligible if tho eleotrons 
pass through roughnesses or if tho glancing angle 
is more than about 5°. The values found for the 
inner potentials of ionic crystals are of the order of 
12 volts (see table B); this is in general agreement 
with the mean potential which would result from 
the distribution of electrons in the crystals, but 
no accurate calculations have bo far been made 
It is difficult to got flat enough surfaces on metals, 
but Darbyshire" has been able to show that the 
inner potential ofzino is 15 5 volts and of antimony 
about 12 volts, valuos which agree roughly with 
what is to be expected on Sommerfeld’s theory of 
eleotrons in metals 

Electron diffraction seems likely to yield im¬ 
portant information as to the process of crystal¬ 
lisation and the mechanism of crystal growth. 
For example, it is found that films of metafe 
deposited either by cathodic spluttering or by 
evaporation are in the form of small crystals 

Tablk B Inner Potentials or lotuo Crystals 


‘ooarse structure’ in crystal surfaces 
Another valuable test of crystal ac¬ 
curacy is afforded by the Kikuchi lines, 
these are pairs of parallel black and 
white lines which often appear on tho 
photographs when single crystals are 
used as specimens Kikuchi 1 * showed 
that they are caused by repeated 
scattering of the eleotrons, and that 
each pair lies symmetrically on either 
side of tho line in which some plane 
of the orystal intersects the plane 
of the photographic plate. It follows 
that if different parts of the orystal are 
inclined to one another, they will give different disposed at random on the substrate. Heating to 

lines, and if there is any continuous range over quite a moderate temperature, far below the 

which the orystal directions vary, the linos will be melting point, result* in the films reorystalliaing in 

smudged. Actually they are often surprisingly such a way that some simple orystal faoe is more 

sharp, and in such oases one can say that the or less parallel to the surfaoe of the substrate 1 '. In 

orientation of the crystal is perfect to 10' some cases the orientation is almost perfect, in 

or better. The lines are often poor or absent others not so marked. The face ohoeen seems to 

from metallic crystals, as one might expect, depend mostly on the temperature* and not on 



1 Measurement* with electrom of average energy 30,000 volt* ■ Measurement* 
rlth eloctron* of 3,000-3,000 volU 
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the nature of the substrate unless this is closely 
related in crystalline structure to the film Thin 
films of oxide lifted off the surface of molten metal 
often show strong orientation , usually a tetragonal 
or hexagonal axis, as the case may bo, is normal to 
the plane of the film 1 * Tnllat 1 * has observed the 
growth of thin films of metals into single crystals 
under heat treatment Kirchnor 14 finds that 
films of salts such as cadmium iodide, when 
deposited on celluloid by evaporation, give diffrac¬ 
tion patterns by transmission which show that the 
crystals when first formod are small, but grow on 
standing even at room temperature, and onontato 
themselves 

An interesting effect has been reported by 
Finch" when a surface of polycrystalline zinc is 
oxidised tn vacuo The zinc oxide, which, like the 
zinc itself, is hexagonal in structure, appears in a 
modified form in which the basal plane is con¬ 
stricted so as to conform in size with that of zmo, 
thoro being a corresponding extension of tho 
hoxagonal axis so that tho volume of the unit cell 
remains approximately unchanged Presumably 
the oxide is formed on the basal piano of zino 
crystals and tries to aooommodato itself to the 
spacing it finds I havo observed 1 ’ a different 
effeot with a oopper singlo crystal, a oubio struc¬ 
ture (probably Cu,0) appears whioli conforms m 
direction with the cubic structure of the oopper, 
but has a different spacing Interesting effeots 
oocur with oxide films on tho surface of molten 
metals Thus Jonkins 1 * has shown that these take 
tho form of small patohes of oxide orientated with 
a crystal axis normal to tho surfaoe but otherwise 
at random When the lead solidifies—under tho 
oonditions of the experiment it forms a few large 
crystals—the oxide patohes on it turn round into 
parallelism forming a single thin crystal, presum¬ 
ably under the influence of directive foroes from 
the crystallising metal 

Researches by electron diffraction in England" 
and Germany 1 ' have furnished proof of the exist¬ 
ence of the layer of amorphous material on the 
surface of polished metals whioh Sir George Boilby 
first discovered by microsoopy. If a polyorystalhne 
metal surface is worked with abrasives in the usual 
way, the rings get gradually more diffuse, indicat¬ 
ing a reduction in orystal size, until when tho 
surfaoe is fully polished all that remains is two 
very diffuse rings. These broad rings can some¬ 
times be regarded as due to the fusing together of 
groups of rings whioh have grown diffuse, but 
more often they oocur in the wrong position. In 
these oases, and, by analogy, in the others too, one 
must regard them as due to a truly amorphous 
•tate of the metal. The relative size of the two 
rings is oonstant (1-86 :1) and agrees well with 
that found by X-rays in liquid mercury, and with 


the theory of diffraotion by a random aggregation 
of spherical atoms. From the size of the rings we 
can deduoe the diameter of the atoms In some 
cases this agrees well with those found from orystal 
struoture, m others the sizes are too small, porhaps 
indicating an abnormal configuration of the outer 
oleotrons Finch** has observed that thin layers 
of other metals deposited on these polished sur¬ 
faces disappear after a few seoonds, being ap¬ 
parently dissolved by the amorphous layer Only 
after repeated deposition of tho foreign metal can 
a permanent layer of it be formed 

A research of a very different type is that made 
by Munson’ 1 on layers of grease and other lubn- 
oants He found that long-chain carbon compounds 
and greases when smeared on a metal or oxide 
surface form a structure of molecules orientated 
with their longths normal to the surface The 
structure is pseudo-crystalline in that these long 
molecules have a common direction and roughly 
constant distance apart between their chains, but 
there is no lattice The orientation mdioates a 
strong attraction for the motal surface whioh 
prevents the grease being squeezed out of a 
lubricated bearing, while tho absence of rigid 
crystal form makes it possible for tho molecules 
to bond readily past one another and so accom¬ 
modate the irregularities in tho surfaces to be 
lubricated The lubricating effect of graphite 
has also been studied”, it dejiends on the 
orientation of tho flakes of graphite parallel to 
tho surfaces 

The above short and incomplete account may 
perhaps give an idea of the kind of problem which 
can usefully be attacked by the method of electron 
diffraction Readers may be surprised at the 
absence of any mention of gas layers adsorbed on 
sohds So far no effeots which oan be attributed 
to them have boon observed with fast electrons 
It is possible that the electronic bombardment is 
intense enough to remove them from the surface. 
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Light-Waves as Units of Length* 

By Dr. W. Ewart Williams, King’s College, London 


Comparison of the Results 

W ITH the exception of Sears and Barrell, none 
of the investigators seems to have realised 
the full implication of the fact that, while the yard 
or metre are purely distances, the paths observed by 
means of all forms of interferometers are ‘optioal 
paths’, or the produot of the metrical distance and 
the refractive index of the space concerned Tho 
two quantities only oomcido when tho space is a 
vacuum, so that if a given standard is said to 
contain so many waves in air, tho nature and 
consistency of the air must be specified to suoh 
limits that its index cannot vary by an amount 
greater than the percentage accuracy within winch 
the value is specified. Not only are the temperature 
and pressure of importance, but almost equally 
bo the constitution and composition of the air 
The primary importance of the work of Soars 
and Barrell lies not so much in the accuracy and 
thoroughness with which the investigation has 
boon carried out, as m the faot that they have 
provided us with tho vacuum wave-length of the 
red cadmium line, carrying out a direct comparison 
with evacuated units as well as with air It is 
very disquieting to find that the refractive index 
of air thus accurately observed is considerably 
different from that given by the Meggers and 
Peters tables 1 *, which is tho standard conversion 
table in general use by spectrosoopists for obtain¬ 
ing the vacuum frequencies of spectral lines 
The humidity of tho air was not observed in 
the earlier work of Miohelson , at 16° C. the index 
increases by 7 parts in 10’ when saturated air is 
replaood by dry air If we assume the air to have 
had an average humidity of 60 per oent, Michelson’s 
value for the wave-length must be reduced by 
0-0023 A to obtain the result for dry air 
Neither Michelson, nor Benoit, Fabry and Perot, 
took account of the percentage of carbon dioxide 
present during their experiment. Normal ‘fresh 
air’ is supposed to contain 0-03 per oont carbon 
dioxide, but the amount present in a closed room 
may be far in exoess of this duo to the presence 
of observers. P6rard“ has shown that an observer 
will oontribute approximately this amount to the 
air of a room of 100 oubio metres capacity in the 
lime required for a single set of observations, 
namely, 1J hours. An increase of 0 03 per cent 
In the carbon dioxide content decreases the wave¬ 
length by 0-0003 A., so that only the more recent 
leterminatians can with strict fairness be inter- 
jompared. 

• Continued from p. 461. 


The values of the wave-length of the red cad¬ 
mium line in dry air containing 0 03 per oent 
carbon dioxide at 760 mm. pressure and 15° on 
the normal temperature soale are given below: 


Year Investigator* 

1906 Benoit, Fabry, Perot 
192S Watanabn and Imalzurul 
1033 Soars and Barrell 
1934 AOstera 

Moan 


lue In 10-’• metres 
6438 4703 
6438 4082 
6438 4708 
0418 4672 

6433 4087 


• The remits havo been corrected In terms of the more recent 
determinations of the lengths of these International Sub-standards 


For the present, this is probably the best value 
that can be taken for tho wave-length of this lino 
in ‘normal’ air. It differs but little from the 
accepted value of 6438 4696 A., whioh was 
primarily based on tho determination of Benoit 
and his oo-workers The difference of 0 0036 A 
between tho values of the Reiohanstalt and the 
National Physical Laboratory seems far too groat, 
since it amounts to almost a whole wave-length 
in the number of waves in the metre The dis¬ 
crepancy has most probably arisen in the initial 
comparison of the national standards with the 
Sevres sub-standards The preliminary Japanese 
results showed a difference of 0 002 A. between 
the values obtained from the two standards No 10 
and No 20 These were later sent to Pans for 
re-measurement against the international sub¬ 
standard No 26 and others The corrections of 
+ 0-2(i for No. 10 and — 0-11 j* for No 20 
brought the wave-length values into close agree¬ 
ment. The result of Benoit and his co-workers 
has been inoluded in the above table m spite of 
the uncertainty regarding the oarbon dioxide 
oontent The probability is that the lengths of 
No. 26 and T, are more accurately known than 
those of the National Standards, and the greatest 
source of error undoubtedly lies in this portion. 

It seems imperative that the rule prohibiting 
the actual use of the prototype metre itself will 
have to be waived, and the German and British 
standards be oompared with it as soon as possible. 
The difficulty of this work can best be appreciated 
from Fig. 1. This photograph (reproduced by 
oourtesy of M. P6rard) showB, with a magnification 
of 300, one of the fiduciary lines of the Inter¬ 
national Sub-standard No 26 whioh has been used 
in the earlier determinations The oentre of the 
whole is supposed to be the actual position of 
setting, and metrologists olaim that they can inter- 
oompare two standards to within ± 0-2 p. This is 
equivalent to finding the oentre of Fig. 1 to within 
± 0-03 mm , M-hioh is dearly impossible. By 
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reduoing the magnification a sharp image is o btained, 
which is more of the diffraction pattern of the 
comparator objective than an image of the actual 
line itself. The result in a great measure will then 
depend on the conditions of illumination of the 
line comparator 

It seems oertain that minor systematic errors, 
in the optical portion, chiefly connected with the 
conditions of illumination of the 6talons, still 
remain uncorrected Their effects are, however, 
negligible oompared with the real uncertainties of 
line standard measurements Even at the present 
time, there would be a considerable gain m 
accuracy if a wave-length were accepted as the 
fundamental standard, but before a change is 
decided upon, it seems very desirable that the 
whole position should be reoonsidered in tho light 
of recent knowledge The disoovory of the hollow 
cathode discharge by Paschen and its further 
development by Schuler have given us a light 
souroe that is much more monochromatio than the 
Geissler tube of Michelson or the argon-filled 
cadmium lamp as used by Sears and Barroll The 
further possibility now exists of finding a more 
suitable line from a heavier, non-isotopio element 
of zero nuclear spin, since we are no longer limited 
to the more volatile elements 

Tilton" has recently earned out a statistical 
analysis of the data on the refractive index of 
oarbon dioxide - free air, from which he deduces a 
correlation between the refractivity (|i — 1) and 
the twenty-three year magnetic cycle of sunspots 
Some of the data are admittedly uncertain, but 
there seems to be evidence of a real variation that 


makes it essential to adopt a vacuum wave-length 
as the ultimate standard, if and when a change 
is made 

For the moment, we cannot do better than 
acoept the mean value given in the above table 
as the wave-length of the red cadmium line in 



‘normal’ air, and to adopt Sears and Barrell’s 
value, I 000,276,49, as its refractive indox The 
vaouum wave-length then becomes 6440-2493 A 
and the Imperial yard, defined as a length at 
82° F , contains 1,419,818 31 vacuum wave-lengths. 


'■ Messer* and Vetera, Bull Bur Stand , 14, 887 , 
“ V6rard, Proe -verb Cum ini Poult Mu . p § 
** Tilton, Bur Stand J Ru , U, 111 , 1834 


Obituary 


Prof. Bohuslav Brauner 
ROF. BOHUSLAV BRAUNER, one of the best 
known representatives of Czech chemistry of 
the last half century, died m Prague on February 15, 
after a short illness He was bom on May 8. 1865, 
in Prague, tho son of Dr Francis Brauncr, who was 
a noted Prague lawyer and Czech political leader 
His mother Augusta, a very talented and spirited 
lady, was the daughter of Prof K A Neumann, the 
first professor of chemistry at the Polyteohmc 
Institute of Prague, and the grand-niece of the well- 
known Germah pharmacist, Prof. Caspar Neumann 
(1688-1737), one of the founders of pharmaceutical 
ohemiatry. 

Thus Brauner seems to have inherited his likuig 
and ability for chemistry from his mother’s side. 
Great attention was paid in the Brauner family to 
la n g ua ges, amongst whioh besides the Czech mother- 
tongue, Russian, English, German and Frenoh were 
equally cultivated. There the foundation was laid 
of Brauner’s astonishing practical linguistic know¬ 
ledge. He showed a refined taste for fine arts like the 


other members of his lamily , his sistor Zdenkn 
BraunerovA being a well-known Czeoh painter 

In 1873, Bruunor went to tho University and to 
the Technical School in Prague, where one of his 
teachers was the physicist Ernst Mach, at that time 
professor in the University of Prague Before attain¬ 
ing the doctor’s degree, young Braunor went abroad 
for training in research , contrary to the fashion at 
that tiroo, when “e\ery chemist had to embark on 
orgarno chemistry", he preferred inorganic training 
undor Bunsen m Heidelberg m 1878 Two years 
later, Brauner went to Manchester, attracted by the 
w«rk of Sir Henry Roscoe on rare elements. 

The school of chemistry in Owons College, Man 
Chester, had a profound influence upon Brauner, 
who learned there to love the original Anglo Saxon 
spirit of experimental investigation in natural 
philosophy. During his years in Manchester, Brauner 
was eagerly investigating the rare earths, and ho 
succeeded m preparing a double fluoride of totra- 
valent cerium and potassium which on gentle heating 
gave off free fluorine, thus for the first time obtained 
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by purely chemical means. Fourteen years later, he 
found a similar reaction with lead tetrafluonde 

Fascinated with Mendel6eff’s system, Brauner 
entered into scientific correspondence with the genial 
Russian chemist in 1881 and was greatly unpressed 
by meeting him in St Petersburg There a cordial 
friendship between the two enthusiastic Slavonio 
ohemists began, to last for twenty-five years, until 
the death of Mendel6eff 

A problem whioh occupied Brauner’s mind for a 
long time was the position of the rare earth eloments 
in the Periodic System. As a strong adherent of the 
tabular form of the system, he expected that these 
elements would somehow fit m so as to show their 
chemioal analogies By determining carefully their 
atomic weights, he was already able to predict the 
gap between neodymium and samarium. In his 
investigations at Manchester, Brauner succeeded m 
showing the complexity of didyrmum, denoting by 
Dia and Dip what Auer von Welsbaoh three years 
later oalled praseodymium and neodymium This 
brilliant work was submitted by Brauner to the 
Charles University of Prague for his ‘habilitation’ 
thesis He was appointed assistant professor there 
in 1890 and full professor in 1897 

During his whole academic career. Prof. Brauner 
worked intensively at the chemistry of the rare 
earths and on the determination of atomio weights 
As a specialist in the first branch, he was asked by 
Mondekeff to write the account on rare earths in 
his famous textbook “Principles of Chemistry”, 
whilst m the other branch he immortalised himself 
in Abegg’s well-known "Handbuch der anorgamschen 
Chemie”, to which he contributed hts masterly critical 
discussion on atomic weights. As an authority on 
those determinations, he fought, together with 
Venable, for the new base O «■ 16-000, right down 
to its general adoption at the Pans Congress ui 1900. 

Prof. Brauner retired in 1925, after forty-three 
years of teaching, during which time he lectured to 
generations of ohemists and pharmacists. The highest 
scientific distinctions came to him not only from his 
own people, but still more so from abroad. Those 
he treasured most were the honorary memberships 
of the Chemical Society of London, the American 
Chemical Society and the Sooi4t4 Chimique de 
France, and the honorary D.So of the University of 
Manchester. His seventieth birthday was celebrated 
by a jubilee number of the Recue ti dee Travatuc 
Chimique* dee Paye-Bae ui 1925, and _ his seven ty- 
flfth birthday by the jubilee number of the Collection 
of Czechoslovak Chemioal Communication* m 1930. 

The personality of Prof. Brauner was one of im¬ 
posing and original individuality His Herculean 
figure, quick penetrating eyes, high and broad fore¬ 
head, and strong features harmonised well with his 
commanding voioe, dry remarks and sarcastic wit 
Yet his sanguine enthusiasm often also brought tears 
into his eyes, revealing his gentleness of heart and love 
for mankind and the whole of Nature One of his 
great bobbies was astronomy, the progress of which 
he followed as eagerly as that of chemistry. No 
wonder that with such naturalistic bent he soon 
became a passionate and cadent reader of Nature, 


of whioh he had read carefully every number, start¬ 
ing from his Manchester days in 1882 Often he 
contributed to it thoughtful and conscientious 
reports His recreation was sport, which he intro¬ 
duced and promoted enthusiastically in Bohemia, 
having become attached to it during his studies in 
England His Spartan mode of life most probably 
preserved his health m spite of the noxious atmosphere 
of the chemical laboratory and his somewhat delicate 
lungs Yet pneumonia, which attacked him several 
times m his stronger days, suooeeded at last in 
overcoming him in his eightieth year, to the sinoere 
regret of his two sons and daughter and his many 
devoted friends and pupils J. H 

Sir Leslie Mackenzie 

We rogmt to record tho death of Sir William 
Leslie Mackenzie, whioh occurred m Edinburgh on 
February 28 

Sir Leslie Mackenzie was a native of Ross-shire 
and graduated M A , with double honours, at the 
University of Aberdeen in 1882. He studied medicine 
in Aberdeen and Edinburgh and, at tho latter Uni¬ 
versity, took tho degree of M.B , C.M., with honours, 
in 1888, and M.D , with highest honours, m 1895 
He held the D P H and was a fellow of tho Royal 
College of Physicians of Edinburgh In addition to 
achieving a brilliant career in medicine, Sir Leslio 
was a recognised authority on psychology and mental 
philosophy. Ho had gainod the Fullerton and 
Ferguson scholarships in mental philosophy, and was 
at ono timo examiner in mental philosophy as well 
as in modical jurisprudence and public hoalth at tho 
Umvorsity of Aberdeen. His later work was recog¬ 
nised m the award of the Medal of Honour of tho 
University of Brussels m 1920. In Aberdeen also he 
was a resident medical officer m the Royal Infirmary 
and afterwards was assistant professor of physiology 
and Amott lecturer in physiology at Gordons 
Colleges. In his earlier work ho had thus a wide 
knowledge and interest, as well as considerable and 
diverse oxpenence. 

For Sir Leslie’s later work, which was more of a 
pubho nature and had its outcome m tho develop¬ 
ment of the various modem branches of public health 
service during his term of office on the Local Govern¬ 
ment Board and Scottish Board of Health, he had his 
first insight while, for a time, assistant to that 
eminent and widely-known hygienist. Prof. Matthew 
Hay, medical officer of health for the City of Aber 
deem From this assistantship he became the first 
modical officer of health for the oombmed counties 
of Wigtown and Kirkcudbright, under the Local 
Government (Sootland) Act, 1889, where he had to 
organise the public hoalth work of a very large area 
He and Prof. Hay were selected to give evidence 
before the Royal Commission (for Sootland) on 
physical training. Ho had earned out for the Com 
mission and reported on the examination of six 
hundred school children, and the Copimiseion’s 
report resulted in the establishment of the School 
Medical Service. 

In 1894, Sir Leslie was appointed medical officer 
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of health for Leith, where his ability and achieve¬ 
ments, added to those already accomplished m his 
previous appointments, led to his selection, in 1901, 
for the post of medical inspector under the Local 
Government Board for Scotland. In 1904, ho became 
medical member of the Local Government Board and 
lator of the Scottish Board of Health which took its 
place In the latter capacities he took a prominent 
part m the development of the tuberculosis servioe 
and the scheme for medical services in the Highlands 
and Islands of Sootland His name is also closely 
associated with the development of tho maternity 
and child welfare service, he having, in 1915, pre¬ 
pared a report for the Carnegie Trust on “Scottish 
Mothers and Children”, published in 1917 At this 
time also ho was a member of the Royal Commission 
on Housing, the Ballantyne Commission, a branch of 
pubho health work which he himself regarded as 
among the most important, if not the most important. 


of his activities for the betterment of the people of 
Scotland. He was also crown nominee for Sootland 
on the General Medical Council. 

Among Sir Leslie’s published writings, other than 
those already referred to, wore “The Nervous 
System” in Prof Barn’s “Senses and Intellect” . 
“The Development and Outlook of Pubho Health” 
m Nelson’s Looso Leaf Medicine , “Health and 
Disease” , “The Health of the School Child” ; “The 
Medical Inspection of School Children” 

The sympathy of all who know him, personally 
or by repute, will go out to Lady Mackenzie, who also 
is a well known and active social worker. Lady 
Mackenzie has taken a keen interest and no small 
part in the effort for tho improvement of conditions 
m Scotland, and is a momber of several boards of 
publio bodies and of the Departmental Committee 
now receiving evidence on the health services of 
Scotland 


News and Views 


’Backward Tribes' in the India Bill 

Con Wedgwood, by moving two amendments on 
Clause 91 of the India Bill in the House of Commons 
on March 22, secured from Sir Samuel Hoare a state¬ 
ment of the intentions of the Government in dealing 
with the primitive tribes of India He pointed out 
the extreme undesirability of the probable course of 
action of the Provincial Governments in an effort to 
assimilate tribal areas to conditions in the rest of the 
territory under their jurisdiction, and urged the 
retention of such areas under British control with a 
system of administration similar to that of ‘indirect 
rule’ which has been introduced m West Africa. 
That the problem is by no means negligible in its 
dimensions is indicated by the numbers affected 
Col. Wedgwood’s estimate puts the numbers of the 
backward tribes at 43,000,000, of whom 13,000,000 
only will be affected by the protective measures 
proposed by the Government. These figures are m 
excess of those given in the Census Report of 1931, 
where the primitive tribes are stated to number 
25,000,000 (in round numbers), of whom 8,280,000 
are said to retain their tnbal religion. The difference 
is probably due to the more rigid exclusion in the 
Census figures of tribes which have passed over 
reoently, or are in process of passing, into the de¬ 
pressed classes, the usual fate of tribes which have 
come into contact with outside conditions. 

Aix observers are agreed as to the delicate equili¬ 
brium of the social organisation of the primitive 
tribes of India, which is unable to withstand even 
the most impartial application of the principles of 
British justice In Rajputana, for example, it has 
been found to have led, in the desire to distribute 
even-handed treatment, by almost imperceptible 
degrees to an increase in the power of the land-owner 
and the restriction of the nghta of the tnbal holding 
Any increase in facilities of communication has had 
» rapidly disintegrating effect. Sir Samuel Hoare 


was able to give the House an assurance that tho 
Government has this aspect of tho matter in view , 
and he informed the members that, as the result of 
consultation with expert opinion in India, it had 
been docidod that certain areas, wherever such treat¬ 
ment was possible, would be scheduled for control 
by the Governor only He closed with the confident 
statement that “tho Government hod made the 
position safe”. In so doing, he appeared to rely to a 
great extent upon the fact that there lias developed 
a aohool of Indian administrators “who had specially 
concentrated on the study of the kind of problem 
that was in the mmd of Col Wedgwood” Some 
assurance, however, that measures are being taken 
to ensure that the supply of such administrators 
will not fail m the changed conditions would have 
been even more welcome. 

Antiquities in Iraq 

Further details of the allocation of antiquities 
from Ur as between the Bagdad Museum and the 
institutions which were responsible for the Joint 
Expedition are given by Dr. Leonard Woolley in 
Antiquity of March. These, unfortunately, had to 
be omitted from his communication in The Times 
(see NATTTRB, 134, 999, 1934); but they should 

convince any impartial judge of the fairness of Dr. 
Woolley’s contention that the principle of division 
has operated in favour of the Bagdad Museum, and 
that there is no ground for the accusation that Iraq 
has received a negligible proportion of the finds or 
has been deprived of priceless treasures which should 
not have left the country Dr. Woolley admits that 
m the earlier years of the excavations objects of 
exceptional importance or valuo were allotted to the 
share of the Expedition ; but this was due to the fact 
that the Bagdad Museum had not then tho technical 
equipment necessary for their special treatment and 
preservation. As Dr Woolley’s statement is precise, 
its detail is open to verification ; but a reply which 
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ha8 since appeared in the Bagdad paper el Jlilad 
evades this issue Dr Woolley goes on to show 
specifically in detail that the Antiquities Department 
of Iraq, having first choice, was in a position to, 
and did, select the most valuable anil finest specimens 
for its proportion of the finds, without any com 
jxmsution being given to the Expedition The law 
w interpreted in such a way that thero is a danger 
that the share of any Expedition may become in 
sufficient to justify tlio expenditure entailed by the 
work of excavation The reduction of tho number 
of expeditions in this field to three indif ates that this 
view is only too well founded. 

Artificial Lighting at the National Gallery 

On and after April 1 tho public will be able to 
visit the National Gallery, Trafalgar Square, until 
8pm on three evenings in the week This has been 
made possible by a new lighting scheme, which has 
been the subject of extensive roseaieh during tho 
past six yours Tho installation has boon designed 
to secure a reasonably high uitensity—about 4 foot- 
oandles—upon the pictures themselves, and at the 
same tune to prevent too great a fooling of darkness 
over tho remainder of the room Suspended fittings, 
each containing a high powered frosted bulb, are 
used, and a system of louvers and refloctors directs 
as much light, towards the picture carrying portion of 
tho walls as the architecture of tho several rooms will 
permit. Tho height of tho fittings has been calculated 
upon the assumption of a viewing distance of eleven 
feet from the walls Masks are omployed to stop tho 
glaro in the direction of doorways in the majority 
of cases this has proved satisfactory, though instances 
will always arise when the geometry cannot be 
satisfied without producing a shadow on the wall or 
m a comer An emergency system of lighting, which 
comes into operation automatically in case of failure, 
is held in reserve 

International Vitamin Standards 

The International Standards for vitamins A, B„ C 
and D are now available for issue to laboratories, 
institutions and research workers m Great Britain 
and Northern Ireland These standards were acoepted 
for international use at the Second International 
Conference on Vitamin Standardisation held in 
London in June 1934 under tho auspices of tho 
Permanent Commission on Biological Standardisation 
of the Health Organisation of tho League of Nations 
The Conference recommended that they should be 
kept at the National Institute for Medical Research, 
Hampstead, N W 3, which would act for this pur¬ 
pose as the central laboratory on behalf of the Health 
Organisation of the League of Nations The standards 
for the vitamins B! and D remain unchanged, and 
their supply at regular half yearly intervals will bo 
oontinued as before The standard for vitamin A 
has been changed ; a pure specimen of fi-caroteno 
having been adopted in place of the impuro prepara¬ 
tion of carotene hitherto employed The unit of 
vitamin A remains unchanged, though it is now 
defined as the vitamin A activity contained m 0-6 


micro gram of pure (l-carotene In accordance with 
the recommendations of the Conference, the P- 
carotene is issued in the form of a solution in oil, 
of which 1 gm contains 600 international units The 
quantity of this standard solution supplied to each 
applicant is approximately 6 gm , and, on account of 
tho small quantity available, it can be supplied only 
at yearly intervals, and not half-yearly as formorly. 
l-Ascorbio acid has boon adopted as the international 
standard for vitamin C, the unit of activity being 
defined as tlio vitamin C activity contained in O'OC 
mgm of pure (ascorbic acid A fuller account of the 
recommendations of the Conference on Vitamin 
Standardisation appears elsewhere m this issue 
(p 516) 

Chemical Engineering in Industry 

Great Britain is awakening to the importance 
of the chemical engineer, a man who knows the 
nature and properties of tho new constructional 
materials or is able to design large plants for the 
continuous production of those materials which are 
classed as chemicals It is at least likely that tho 
big developments m tho future will be among the 
chomical industries making, at a low pnoe, substances 
for which there is a considerable need, almost auto¬ 
matically as a continuous process Suoh will require 
the ablest chemical engineers to design and operate 
thorn There are two societies active m promoting 
tho subject and in bringing together those who 
practise it, and post-graduate courses are provided 
in several of the London colleges Greater progress 
in chemical engineering has been made abroad, 
particularly in tho United States and m Germany, 
and for some time past tho desirability of holding an 
international congress has boon realised by those 
interested, in particular by tho lato Su Frederic 
Nathan Thanks to the assistance of the World 
Power Conference with its widespread organisation, 
a Congress has now been arranged, to take place in 
London on June 22-27, 1936 Tho programme, which 
has just been issued, lists tho influential members of 
the organising committees, whose names are a 
guarantee of the support the Congress is receiving 
It further indicates tho scope of the projected pro¬ 
gramme . this covers plant, fuel and heat and general 
problems, administration, development and general 
aspects of the subjeot It is desired that the papers, 
while adhering strictly to chemioal engineering, should 
deal as fully as possible with tho eoonomic aspect 
of the subject The Committee aims at inviting 
technicians of repute to present papers dealing with 
particular aspects of these subjects rather than having 
a miscellaneous collection of papers, and if they are 
successful tho Congress should be a memorable 


Dr. William Derham, F.R.S. (1657-1735) 

On April 6, the bicentenary occurs of the death 
of Dr William Derham, rector of Upmmster, Essex, 
and for thirty-three years a fellow of the Royal 
Society. Bom-at Stoughton, near Worcester, on 
November 26, 1657, he entered Trinity College, 
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Cambridge, in 1675 and took holy orders. In 1682 he 
■was made vicar of Wargravo, Berkshire, but seven 
years later was appointed to Upnunster, where he 
spent the remainder of his life and where he is buned 
Derham united a sincere devotion to his calling with a 
passion for mathematical and philosophical studies 
Elected a fellow of the Royal Society in 1702, he 
contributed papers to tho Philosophical Transactions 
on the motion of tho pendulum in a vacuum, on 
sound, sunspots, Jupiter’s satellites, the aurora 
borealis and other subjects His soparate writings 
included his “Physico-theology”, 1713 ; and his 
“Astro-theology”, 1715, while in 1726 ho oditud 
“The Philosophical Experiments of Robert 
Hooke and other Virtuosoos” He was made a 
canon of Windsor, and in 1730 the Umvorsity of 
Oxford conferred upon him the degree of D.D for 
his services in the cause of religion by his culture of 
natural philosophy 

Lead Mining in the Northern Penmnes 

This history of lead mining m the Tyne, Wear and 
Tees areas during the eighteenth and nineteenth 
centuries was described by Dr. A Raistnck before 
the Durham Philosophical Society on March 15. 
Two companies have worked practically all tho mines 
in these areas, the London Lead Co and the Boau- 
monte. The former began with a charter granted in 
1692 to a company formed m Bristol to attempt 
the smelting of ore with coal This vonturo closed 
after two years, but two Quakers, Edward Wright 
and John Haddon, of London, obtained the reversion 
of a much older charter (of 1654) of the Society of 
Mines Royal (Copper), a German concern formod to 
work Cumbrian ores Wright seems to have invented 
the reverberatory furnace, long called the cupola 
from its shape, and found that it was very suitable 
for lead refining They extracted silver, and with 
some Newcastle Quakers founded a smelt mill at 
Ryton-on-Tyne in 1704 , before that (from 1696), 
difficulties with the oath it contained prevented their 
taking up the 1692 charter, but those were overcomo 
m 1704, when tho accumulated silver was sold to 
the mint. This oompany, long known as the “Quaker 
Lead Company”, until 1730 had an output of about 
150 os. of silver a week, and in 1705, Sir Isaac Newton 
then being Master of the Mmt, they were granted 
a mark whioh appears on most of Queen Anne's 
coinage until 1737. The maundy money was corned 
from their silver for another hundred years They 
bought ore from Alston Moor, and worked lead also 
in Flintshire, and finally in Yorkshire, Scotland, 
Ireland and the Isle of Man. The tale is too long to 
repeat here, but the Pattmson process of deeilvensa- 
tion was discovered at Blaydon in tho Beaumont 
works. The two concerns worked harmoniously 
together, and many improvements were made by 
the London Lead Co. In 1860, the decline set in, 
the oompany surrendered all its leases in 1907 ; and 
now only three mines are working under the new 
Weardale Lead Co., and those recently dosed will 
never re-open. An interested visitor at the lecture 
waa the last manager of the old company. 


Speed in Aviation 

In his Friday evening discourse delivered at the 
Royal Institution on Friday, March 22, Prof. B. 
Melvill Jones discussed the problems of speed. The 
speed of aerial transport is limited solely by the 
power which can bo provided to drag the aeroplane 
through the air, without reference to its support; 
the power required mcroasos very rapidly with speed, 
but can bo much reduced by good stream-lining 
Tho recent mcroasos in speed of civil air transport 
are due mainly to improved stream-lining With 
well stream-lined aeroplanes the power is expended 
mainly in overcoming skin friction, so that the 
detailod study of tho skin friction on the curved 
surfaces of the wings and body merits, and is receiving, 
groat attention by researoh workers Tho magnitude 
of tho skin friction force is delicately dependent on 
surface smoothness and on the smoothness or other¬ 
wise of the flow very close to tho surface of the wings 
and body. After perfect stream-lining, m the ordinary 
senso, has been achieved, still further important 
increases in speed Would follow from any considerable 
extension of the area over which the flow remains 
smooth very near to the surfaces of the wings and 
body , but to obtain this smooth flow over large 
surfaces moving at high speeds may be very difficult, 
and it is still a matter for conjecture how much of the 
great increase of speed which might conceivably be 
obtained in this way will ever be realised in praotioe. 

Recent Acquisitions of the Natural History Museum 

The Department of Entomology has received 
from Mr R W Lloyd a gift of drawings of quite 
exceptional internet and value These consist of the 
original coloured plates prepared by Jacob Hubner 
for his “Collection of European Butterflies”, pub¬ 
lished during tho years 1796-1830, at Augsburg m 
Germany. There are 862 plates in all, a number 
which exoeeds that of the published work by many 
cancelled and amonded copies Concerning the 
identity of some of the smaller insects illustrated 
there has long been doubt, it is hoped the com¬ 
parisons which it will now be possible to make 
between the originals of these figures and the material 
avadablo m this Department will enable most of 
those doubts to be removed It is interesting to note 
that until a few weeks ago it was unknown in Great 
Britain that these drawings even existed The 
Department of Geology has recently acquired from 
Dr. Wyatt Wingravo a largo collection of fossil 
invertebrates (chiefly Ammonites) from tho Lias and 
Inferior Oolite of the Dorset district A crystal of 
gem olivine (peridot) from Burma has been purchased 
for the Department of Minerals Presents to the 
Department inolude a fine group of large crystals of 
wolframite from Pelagatos Mountains, Peru, oolloctod 
by the late Prof J. W Gregory and presented by 
Mrs. Gregory. 

The Department of Botany has received a collection 
of dried plants made in Twaong (Tibet) and Bhutan 
by Messrs G. Sherrill and F. Ludlow There are 
523 flowering plants and 53 cryptogams, wluch are 
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specially dried and preserved, and form a most 
valuable addition to tho herbarium, for fow plants 
havo previously been collected from this area They 
have not yet been wholly worked over, but it is 
probable that they contain a percentage of new 
spocies which will be of horticultural interest Seeds 
of a number of plants likely to prove of horticultural 
valuo have been sent and distributed to tho more 
important gardens m the country. Tho Maharajah 
of Bhutan kindly granted permission for this ex¬ 
pedition to remain longer In tho country than origin¬ 
ally arranged, and thus enabled collections to be 
made after the rains were over, which had not been 
possible in the previous season Miss Guhelma Lister 
has presented the 221 original drawings of tho 
“Lister monograph” on Mycetozoa published by the 
British Museum The drawings are of considerable 
artistic beauty and scientific accuracy 

Marine Biology in Ceylon 

Mb A H. Maijas, acting marine biologist to 
the Department of Fisheries, in his Administrative 
Report (Marine Biology) for the year 1033 (Ceylon, 
Part 4 Education, Science and Art (G), April 1934, 
Ceylon Government Press, Colombo) expresses his 
regret at the severe loss the fisheries research in 
Ceylon has sustained by the departure on leave, 
preparatory to retirement, of Dr Joseph Pearson, 
who has done so much for tho fisheries, especially tho 
fish resources of Ceylon The survey of the pearl banks 
m 1933 revealed a promising sign of ropopulation of 
tho bonks, small branches of oysters being found over 
most of the paar areas, especially over the West 
Cheval, usuedly the first paar to receive spatfall 
aftor a long period of barrenness. These oysters are 
not themselves of any fishablo value, but are import¬ 
ant as they-may produce subsequent spatfalls to 
repopulate the banks. It is anticipated that a con¬ 
siderable area will bo covered with spat at tho next 
inspection Favourable prospects are also shown for 
a senes of fishenes of tho window-pano oyster 
Expcnments wore conducted with tho view of ascer¬ 
taining tho effects on pearl oysters of abrupt changes 
of salinity It was found that oysters kept in a mixture 
of 1 part of fresh water to 2 parts of sea water were 
unaffected after several days, while others kept in 
a mixture of equal parts of fresh-wator and soa-water 
quickly succumbed Although tho experiments are 
not conclusive they indicate that, as the pearl banks 
are some miles distant from land, it' is not possible 
for flood-water to bring about such a reduotion in 
salinity as would be harmful to the pearl oysters 

Sumy of Salmon and Freshwater Fishenes 

Pboblems of biological interest are raised ui the 
Ministry of Agriculture and Fisheries Report on the 
Salmon and Freshwater Fishenes for the year 1933 
In at least three rivers, the Wye, the Severn and the 
Exe, there have been reports that the size and 
number of smolt shoals migrating seawards m 1933 
were well above the average. It is considered that 
the great majority of these will have arisen from the 
1930 spawning, and that year was noteworthy as one 


in which tho number of fish observed on the spawning 
bods was unusually low. Under such conditions the 
eggs will havo been relatively undisturbed and well 
distributed. The possibility arises therefore that the 
presence of too many fish on the spawning bods may 
be detrimental by causing disturbance of the already 
spawned eggs and overcrowding of the newly hatched 
fry The production of goal broods in years when 
the brooding stock does not appear to be large has 
also been observed among some sea fish. A further 
problem of considerable interest is afforded by the 
occurrence m 1933 of spring-run salmon in the River 
Plym, where spring fish are not normally found. 
Their occurrence follows on the introduction of 
salmon fry from eggs of early running Scottish fish 
in 1928 If this is an indication that such fish breed 
true, always producing spring fish, tho results of 
experiments to eradicate tho autumn fish rumung 
up after the close season will bo watched with interest. 
Although m tho year under review there hod been a 
slight decline in the total catch of salmon and migrat¬ 
ing trout, tho reported mortality of fish as a result 
of pollution or from furunculosis has fortunately boon 
low in spite of tho dry weather conditions Much 
work of interest and value is being conducted at the 
Alroeford Experimental Station from the chemical, 
botanical and zoological points of view, and the usual 
surveys of a largo number of rivers have been made. 

Balance of Life in National Parks 

Tub institution of animal reserves, on a large or 
small scale, eventually raises a question as to whether 
artificial control of conditions should bo encouraged 
or abolished Everyone will agree with the diotum 
that the objeot is “to preserve National Park areas 
in as nearly as possible their natural condition and 
at the game time to make them accessible to the 
people for study, for recreation, and for play” Dr 
Joseph Grinnell quotes with approval, and suggests 
(in a short article m the Journal of the Society for the 
Preservation of the Empire, Jan 1035, p. 61) that 
animal bfe in national parks should simply be left 
alone “It can be encouraged m amount and variety 
most practically by desisting from any avoidable 
interference with the full range of natural conditions 
of food and Bhelter A do-nothing polioy «the soundest 
policy. . . . Also introduction of non-native kinds 
of animals should be guarded against like the plague.” 
In general, Dr Gnnnell is oorrect, but the guardian 
of reserves, especially of those on a small scale, must 
be on the alert to correct any tendency to extremes 
in the population. The reason is that no reserve is 
a thoroughly ‘natural area’; it has somewhere a 
boundary, and at the boundary natural migrations 
are checked, and unnatural slaughter takes place 
which rebounds upon the reserve population. 

'Quality of Wheat 

The quality of wheat as influenced by environ¬ 
ment is the subjeot of a recent paper by F. T. Shutt 
and 8. N, Hamilton (Emji. J. Exp. Agnc., 2, p. 119). 
The question is not one of soientiflo interest only, but 
also of the first commercial importance in the flour- 
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milling and baking industries Valuo m wheat depends 
chiefly on the character and amount of the protein 
(gluten) it contains, but whereas the former is 
essentially an inherited factor, the latter may be 
considerably influenced by environmental conditions 
The time which elapses between the formation and 
ripening of the kernel practioally controls its gluten 
content—the shorter the period the higher the per¬ 
centage—so that seasonal conditions such as high 
temperatures and absence of exoessivo moisturo 
during the later stages of development, which tend to 
hasten npenmg, result m a valuable high-protein 
wheat Conversely, a starchy grain is produced if 
climatic conditions tend to prolong growth during 
this period. The richness of the soil, oven ns regards 
its nitrogen content, does not appear to havo much 
influence on the quantity of protein in the grain, but 
its moisture absorbing capacity may be of consider¬ 
able importance as it is necessarily closely associated 
with the rate of ripening of the crop From data 
whioh have been collected over a period of twenty- 
eight years at a number of stations in Canada, it has 
been doduoed that the excellent quality of the wheats 
from the prairie provinces is largely to be attributed 
to the favourable seasonal conditions that obtain, and 
not solely to the seloction of the most suitable 
varieties for that distriot 

Forest Products Research 

The annual report of the Forest Products Research 
Board with the report of the Director of the Forest 
Produots Research Laboratory, Princes Risborough, 
for the year 1933 has recently been published (Lon¬ 
don : H M. Stationery Office 1934), In a general 
statement, the Director notes that the progress of 
timber research has boon satisfactory, whether 
regarded from the point of view of the actual results 
achieved or from the value of the results when applied 
in the timber-using industries and professions. Sir 
Ralph Pearson rotirod from the post of director 
during the year, and Mr. W. A. Robertson, lato of 
the Indian Forest Service, was appointed The 
report states that there is evidence of the increasing 
interest taken by industry m the activities of the 
Laboratory. The work carried out during the year on 
seasoning of timber, both kiln and air-seasoning, on 
steam bending, the structure and mechanical strength 
of wood and on preservation, is summarised As a 
result of investigation work, it is stated that “there 
is no material difference between old and new timbers 
from the point of view of shrinkage and oxpansion”, 
thereby disproving a common belief. Investigations 
were earned On in oonnoxion with dry rot and insect 
damage. Tests were also carried out on the onoket 
bat willow. 

Birefringence of 'Viscacelle' 

Da. N, H. Hartshorns, of University College, 
Swansea, writes i “With reference to my letter on 
the birefringence of ‘Visoaoelle’ in the issue of Nature 
of February 10 (p. 209), my attention has been 
direoted to a note on the birefringence of ‘Cellophane’ 
contributed by Mr. Arthur M. Grundy to Walton's 


Microscope Record m 1931 (Sept, p 22) Tho name 
‘Collophano’ is oommonly, though mistakenly, used 
as a general term for artificial collulose sheet, and os 
Mr Grundy did not state tho source of his material, 
I am uncertain as to its exact naturo It was, however, 
doubtless very similar to, if not ldonticul with 
‘Viscacelle’ Ho noted the uniformity of its optical 
character, and the fact that specimens of different 
thicknesses gavo appropriately different polarisation 
colours, but he gave no data for tho relative retarda¬ 
tions associated with different thicknesses He 
expressed tho view that the optical uniformity of 
the material ruled out stress as a causo of its double 
refraction As regards ‘Viscacelle’, I do not think 
that the double refraction is due in any degree to 
stress in the finished material, but, as I indicated in 
my letter, the stress mvolved in the spinning process 
(that is whilo tho material is being drawn from the 
spinning slot into the coagulating bath) almost 
certainly causes an orientation of the oellulose mole¬ 
cules, and this accounts for the observed dirootion 
of ‘slow’ vibration I regret that I did not see Mr 
Grundy’s note oarlior, and I gladly acknowledge his 
prior discovery of the double rofraotion of artificial 
cellulose sheet.” 

Native Chinese Drugs of Animal Origin 

Remedies derived from the animal kingdom bulk 
large in tho old Chinese literature, and tliree instal¬ 
ments dealing with this Chinese materia inedica, 
compiled by Mr Bernard E Read, assisted by 
Chmoso eoholars, havo boon published by the Peking 
Natural History Bulletin Tho first instalment, 
containing the ‘animal drugs’, and the socond tho 
‘avian drugs’, wore issued some tuno ago, and now 
the third dealing with ‘dragon and snake drugs’ has 
been published (“Chmoso Matnruv Medioa” 7 
“Dragon and Snake Drugs”. By Bernard E Read 
Pp 06+6 plates Peiping The Fronch Bookstore, 
1934 1.60 dollars) Besides produots derived from 

snakes, crocodiles, lizards and others, preparations 
from tho fossilised bonus of gigantio extinct saurians 
aro included Attempts are made to identify the 
oroatures montioned in the old works, and a Chmoso 
mdox is appondod Tho whole forms a scholarly 
work of considerable interest and importance 

British Mosquitoes 

A revised socond edition of tho pamphlet entitled 
“British Mosquitoes and their Control”, Economic 
Series 4A, published by the British Museum (Natural 
History), has recently appeared. The authors, 
Messrs. F W. Edwards and S P .lames, describe 
tho oharaoters and the habits of the twenty-eight 
species of those insoots found m Britain Measures 
for the control of mosquitoes and thoir larvae are 
also described, together with means of proteotion 
against bitos of tho insects Tho object of the 
pamphlet is to assist medical offioers and others 
engaged in mosquito control with up-to-date in¬ 
formation. It is obtainable, pnoe Ad , from the 
British Museum (Natural History), Cromwell Road, 
London, S W.7, or through booksellers. 
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The Sky in April 

The major planets are moving round towards 
positions favourable for evening observation In the 
middle of the summer wo shall see Venus, Mars, 
Jupiter and Saturn in the evening sky. At present, 
Venus is very conspiouous in the western sky just 
after sunset, while Mars becomes conspicuous in the 
eastern sky a little later In April, Mars will precede 
Spiea, near which star it has been dui mg March 
This planet is m opposition on April 6 Jupiter 
follows Mars, about two hours behind in right 
ascension, but its docluiation is about 17° S in 
April Saturn is still an early morning object. The 
moon will occult the Pleiades on April 0 The 
elements of the occultations visible at Greenwich 


being as follows . 



Star 

Magnitude 

Phenomenon 

GMT 

■») Taun 

3 0 

Disappearance 
at dark limb 

18 h 50 m 

7) Taun 

3 0 

Reappearance 
at bnght limb 

19 19 

27 Tauri 

3-8 

Disappearance 
at dork limb 

19 24 

28 Taun 

5 2 

Disappearance 

at dork limb 

19 37 


On the early morning of April 22, the moon will 
occult An taros, magnitude 1 2 The reappearance of 
this star at the dark limb will be visible at Greenwich 
and will take place at INIS® G M T 

Announcements 

A discussion on “Gravity Measurements” will be 
held m the rooms of the Royal Astronomical Society, 
Burlington House, London, W 1, on April 26 at 4 30. 
The discussion will be opened by Dr EC Bullard. 

This Triennial Gold Medal of the Royal Asiatio 
Society has been awarded to Sir Denison Ross, 
director of the School of Oriental Studies, and pro¬ 
fessor of Persian in the University of London. The 
Triennial Gold Medal was foundod in 1897 in com- 
memoration of the sixtieth year of Queen Viotona’s 
reign, and is awarded to an Oriental scholar in 
recognition of outstanding and distinguished services 
m the field of Oriental research, calculated to further 
the objects of the Society The last award was made 
to Sir Aurel Stein * 

The senate of the Froo City of Danzig has decided 
to found a Stato Academy of Practical Medicine 
consisting of oight professors and fifteen honorary 
lecturers, with Dr Kluok as director and Prof. 
Btlrgeler as general secretary. 

The third International Congress of Comparative 
Pathology will be held at Athens on April 16-18, 
1936, and will consist of three sections devoted 
respectively to human and veterinary medicine and 
the pathology of plant life Further information can 
be obtained from Dr. A. Codounis, 40 rue Didotou, 
Athens. 


A conference on “Population Studies in Relation 
to Social Planning” will be held under the auspices 
of the Population Association of America at the 
Hotel Willard, Washington, D.C., on May 2-4. The 
purpose of this conference is to focus attention on 
the importance of population studies in pubho affairs, 
especially m rotation to planning Government 
activities, and to clarify problems on which further 
research is needed It will be primarily a conference 
between research workers m the field of population 
and persons engaged m administration or teaching 
in related fields. Further information can be obtained 
from the Secretary, 308 Victor Building, Washington, 
DC 

W is are informed by M Ch Mane, general 
secretary of the International Committee of Annual 
Tables of Constants, 9 rue de Bagneux, Pans, 6, that 
the Academy of Sciences of the U.S.S R. has guar¬ 
anteed for the next five years a contribution to the 
international fund for the publication of the Annual 
Tables In oxchango, the U.S S R. Academy of 
8oiences is to receive a certain number of volumes 
issued by the Committee of the Annual Tables 
Those volumes will be distnbuted among the uni¬ 
versities and scientific institutions of the Soviet 
Union. Similar agreements have been already signed 
with the French Government, the Swiss Government 
and tho Polish Academy of Sciences 

We regret to loam that the name of Prof. Ig 
Tamm was given incorrectly as “Q Tamm” at the 
foot of the letter by Mr J. D. Bernal and Prof 
Tamm entitled “Zero Point Energy and Physical 
Properties of H,0 and D,0” m Nature of February 9 
(p 229) 

The January number of Watson's Microscops 
Record, published by W. Watson and SonB Ltd , 313 
High Holbom, W C 1, contains some interesting 
articles, among them an account of the manufacture 
of optical glass by Dr. W N Whoat, a note on 
projection with the microscope by W C. Clothier, 
and the first part of a description of the theory of 
the resolution of microscopic objects by E. M. 
Nelson These articles will be found of interest by 
many .readers of Nature, to whom the publication 
will bo sent free on request by Messrs. Watson. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A leoturer 
in mathematics at the City of Leeds Training College 
—Tho Director of Education, Education Department, 
Calverley Street, Leeds (April 10). A physical 
assistant in the Scientific Department of the Courtauld 
Institute of Art, 20 Portman Square, W.l—The 
Registrar (April 12) A City engineer and surveyor 
for the City of Nottingham—The Town Clerk, Guild¬ 
hall, Nottingham (April Iff). An assistant m psy¬ 
chology at Bedford College, Regent’s Park, N.W.l 
—The Secretary (April 27) A director of the Im¬ 
perial Forestry ( Institute, Oxford—The Registrar, 
University of Oxford. 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents. 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature No notice is taken of anonymous communications 
Notes on points in some ok this week’s letters appear on p 511 
Correspondents are invited to attach similar summaries to tiieir communications 


Production of Radioactivity by Neutrons 

In a previous letter* we described tho measurement 
of tho half-livos of a few elements made weakly 
radioactive by neutron bombardment The same 
neutron source and method have been usod to 
investigate the radioactivity produced by slow 
neutrons in metallic zinc, caesium nitrate, thallium 
acetate and bismuth carbonate, with the following 
results 

Half-life 

Zinc 100 minutes 

Caesium nitrate 75 minutes 

Thallium acetate 97 minutes 

Bismuth carbonate No detectable activity 

In addition we obtained tho 6-mmute half-life for 
zmo, reported by Fermi and co-workers 

The method we have used to calculate these half- 
lives, and also those published earlier, affords con 
aiderable accuracy m the case of relatively long 
lived elements, even when the activity, measured by 
counts per minute, is very weak Instead of plotting 
the rate of counting, dN/dT, as a function of time 
as is usually done ('differential method’), wo have 
constructed an ‘integral’ curve (Fig. 1) in the follow¬ 
ing manner 


Tie I 

The activity was measured continuously until it 
had decayed to the normal background of the 
counter. A curve was then plotted to show the total 
number of impulses recorded, going backwards in 
time from the end of the experiment (curve 1). Part 
of this curve was due to the background, which 
contributed a total count increasing uniformly in 


time (curve 2). The difference between these two 
curves gave the true decay of the active substance 
(curve 3), it actually represented the number of 
excited atoms present at any timo The points of 
a logarithmic plot lay very close to a straight line 

The superiority of tho integral curve method over 
the differential curve method is apparent from curves 
3 and 4 The fluctuations in the counting rate make 
it exceedingly difficult to draw a smooth differential 
curve when tho activity is weak 

J C McLennan 
L O Grimmett 
J Read 

Radium Beam Therapy Research, 

Radium Institute, 

16 Riding House Streot, 

London, W 1 

' NATCH*, 18#, 147, Jan 26, 1986 


X-Ray Diffraction Patterns of Ice 
Durinu tho last visit of tho late Dr. E W Wash 
bum to Toronto in the latter part of 1933, in an 
address on tho properties of heavy water, he an¬ 
nounced that water vapour, when 
condensed at very low tempera¬ 
tures, formed an amorphous rather 
than a crystalline solid He re¬ 
ported that he did not know of any 
X-ray evidence to this effect Mr. 
Fraser OliVer undertook to test this 
theory by taking X-ray photographs 
of the ice formed by condensation 
of water vapour on the outside of 
a copper rod Tho copper rod could 
be maintained at any given tem¬ 
perature The X-ray photographs 
were taken by tho Hull-Debye- 
Scherrer method 

In tho accompanying figure [see 
over] are reproductions of twophoto- 
graphs show mg the X-ray diffrac¬ 
tion patterns of ioc formed at 
- 85° C (a) and - 155° C (c) 
respectively, together with micro- 
photometer tracings (b and d) of the 
films In the former case the dif¬ 
fraction pattern consists of lines 
characteristic of the close-packed 
hexagonal structure of ice, while m 
the latter there is one diffuse lino 
corresponding to a spacing of 3*7 A , indicating the 
amorphous character of the condensate Tho lines 
due to diffraction by copper are indicated m both 
photographs, the other lines being those due to ice. 

The results of our experiments, to bo published 
later more fully, mdioate that there is a critical 
temperature about — 110° 0 below which the 
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condensate is vitroous and above which crystals are 
formed. Barnes has already established* that ice 
formed by the freezing of water at 0° V exhibits 
Cu Co 



the close-packed hexagonal structure and that no 
change takes place in the structure of ice between 
0° C. and - 183° C. 

McLennan Laboratory, E F Burton 

University of Toronto W F Oliver 

Feb. 26 

•Pro Roy Soe , A, US, 070, 1929 


Formation of Galactose m Vital Processes 
Some years ago. Prof Robinson* put forward m 
these columns the ingenious suggestion that the con¬ 
version of glucose into galactose m the organism is a 
direot one and due to an inversion of the configura¬ 
tion of the groups attached to the fourth carbon atom 
of the glucose molecule, consequent upon esterification 
of the hydroxyl group concerned by phosphoric acid. 
It is, however, now recognised that the terminal carbon 
atoms, as distinct from the fourth carbon atom, are 
those which are estended m the fructose di-phosphonc 
acid involved in biological processes, and that in these 
latter the acid suffers disruption into the phosphoric 
esters of d-glyoerio aldehyde and dihydroxy acetone 
In these circumstances it is pertinent to recall 
first, the demonstration by Schmitz* that the a- and 
0-seroses resulting from Emd Fischer’s classical 
synthesis of hexoses from df-glyceric aldehyde (and 
dihydroxy acetone) are respectively dl fructose and 
df-sorbose, and secondly, the interoonvertibility, 
shown by De Bruyn and van Ekenstem*, of (-sorbose 
(which, together with fructose, would result from 
combination of d-glycenc aldehyde with dihydroxy 
acetone) and d-galaotose under the influence of alkali. 


It may, therefore, be said that m principle a 
transition from d-gluoose to d-galaotose has been 
experimentally realised, and it may reasonably be 
asked whether Nature does not avail herself of these 
reactions for the conversion in quostion as well as 
for its direct synthesis in plants of one or both of these 
carbohydrates Failure to detect trioses m plant, 
products is no more conclusive against this hypo 
thosis than was the difficulty in detecting formalde¬ 
hyde. Agam, whilst it is true that i-sorbose has 
not been found in Nature, d-tagatose (which stands 
in the same relationship to d-galactose as fructose 
does to glucose) also has not been obsorvod, and, 
on tho other hand, d-sorbose, but not ( galactose, 
does ocour naturally A more serious objection to a 
biological inter-relationship between (-sorbose and 
d-galactose perhaps lies in the fact that the former 
does not seem hitherto to have been fermented 
J Kenner 

College of Technology, 

Manchester 


1 Rer _ M. 2827 , 1913 


1, 1900 


Molecular Weights of the Phthalocyanines 


'The accuracy attainable in determining the mole¬ 
cular weights of organio compounds from the density 
and cell dimensions of the crystal has recently been 
the subject of a note in these columns 1 . It is well 
known, of course, that the orystal data can in general 
give only a maximum figure for the molecular weight 
Thus in the relation 


Moleoular weight 


volume of oell x density 
number of molecules per oell * 


a knowledge of tho space group enables us to state 
the maximum degree of symmetry that the individual 
molecule may contribute to the structure, henco 
determining the minimum number of molecules in 
the unit cell and consequently the maximum mole¬ 
cular weight The true molecular weight will usually 
be a sub-multiple of this figure. 

The metallic phthalocyanines* appear to offer an 
almost unique example of a class of oompound in 
which an unequivocal determination of the (rue 
molecular weight can be made from the orystal data 
combined with an elementary analysis of the per¬ 
centage of metal in the oompound The results have 
proved of considerable importance in deciding the 
structure of these compounds, because their low 
solubility renders the ordinary methods of moleoular 
weight determination difficult or impossible to apply, 
except in the case of the magnesium oompound*. 

The oompounds listed below all belong to the 
monochmo system, and the space group C{* (P2Ja) 
is clearly established by the examination of many 
hundreds of reflections. The maximum symmetry 
which the molecule can contribute is thus a centre, 
and if we assume that they display this symmetry, 
then the number of molecules per unit oell is two, 
and we obtain the following figures for the maximum 
moleoular weight 


phtba&cyuine 


180 -«• 
1180 kf 



UM A.* 


Htx moL weight 


nT 
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Now the percentage of metal in the compound by 
elementary analysis gives the minimum possible 
moleoular weight, namely, that of the molecule con¬ 
taining only one atom of the metal. The results are 
as follows • 

Nickel Copper PUttnum 

phthaloeyanlne phthaIocy»nlne phthalocyauloe 
Pereentege metal 10 5 11 1 £7 1 

Minimum mol weight 669 573 720 


As the values of tho maximum and minimum 
molecular weights coinoide (within the experi¬ 
mental limits), it follows that these figures represent 
the true molecular weight, and that the formula 
in each case is C„H 1( N,M, where M represents 
the metal atom, which must reside at tho centro 
of symmetry The calculated molecular weights 
from theso formula) are 571, 676 and 707, for 
the mokol, copper and platinum compounds 
respectively. An interesting point is the practical 
constancy of the molecular volumes. The oell 
dimensions show that the large flat molecules must 
be well spread out m the oc plane A full discussion 
of the many remarkable features of these structures, 
however, cannot be given here. 

Nickel and platinum phthalocyamnes were pre¬ 
pared by the general methods already dosoribod* 
Details will be reported elsewhere All three metallic 
compounds were obtained in a macro crystalline 
form suitable for X-ray examination by vaouum 
sublunation at temperatures above 600° C Tho 
crystal densities wore determined by ordinary flota¬ 
tion methods. The unproved technique described by 
Bernal and Crowfoot 1 would doubtless increase the 
acouraoy very considerably. 

It is possible that these methods might, prove of 
value in the study of other complex compounds 
which contain a single atom of some element, pro¬ 
vided that the necessary symmetry is displayed by 
the molecule. 

J. Monteath Robertson. 

Royal Institution, 

London, W.l. 

R. P. LINSTEAD. 

C. E Dent. 

Imperial College, 

London, S.W.7 


‘ J D Burnal and D Crowfoot, NATOS. 184, 809 , II 
' R P Unatead, J, Ohm Soe , 1018 , 1934 
* R P Linitead and A R Lowe, ibid, 1031, 1934 


Absorption Spectra of Substances containing 
Alkyl Radicals 

In continuation of previous work 1 , the ultra-violet 
(2000-5000 A.) absorption spectra of the vapours of 
a series of compounds containing alkyl radicals havo 
been measured, using absorbing columns of 5-100 ora 
and pressures 0-1-15 mm , exoept with the more 
volatile compounds, when pressures up to one 
atmosphere were employed Extensive precautions 
have been taken to punfy the substances studied, 
previous work having shown that minute traces 
of impurity may considerably affect the results 
obtained. 

The absorption spectrum of mercury ethyl, 
HglC^H,),. with pressures greater than a few mm 
i* completely continuous at wave-lengths greater 
than 2380 A. With higher pressures than hitherto 
Mod, the long wave limit may lie at greater wavo- 
longttos. With lower pressures a system of diffuse 


bands is observed, prominent in which are the 
relatively intense pairs at 2362, 2345, 2305, 2200 ; 
2250, 2235 A. Between these pairs are similar but 
less intense bands at 2327 and 2272 A A much 
feebler band occurs at 2390 A and another extremely 
faint and more doubtful one at 2560 A Tho bands 
appear to degrade to the rod and in general are broad. 
The system as a whole has an appearance in general 
similar to that observed with zinc diethyl, but there 
are differences. With longer columns there is a muoh 
feebler continuous absorption extending from 2420 to 
2760 A. with a maximum at 2560 A . tho position of 
tho very faint band Tins continuum appears to be 
independent of tho former Tho intervals and in¬ 
tensity relationships suggest that a ground state 
frequency involved is 408 cm - 1 , modified in the 
oxcitod state to 306, 294, 279. These frequencies are 
probably to be associated with valoncy vibrations of 
the metal-carbon link, winch is excited electronically 
The other prominent excited state frequency has 
values 1046, 1060, 1020, and 1075 cm - 1 , and is prob¬ 
ably related to a deformation oscillation m the C-H 
linkage (1090 cm- 1 ) as found m tho case of diethyl 
zino and many other examples*. If the feeble 
band at 2560 A is genuine, there would also be a 
ground state frequency of 3276, winch might be 
connected with a valency vibration in the alkyl 
group 

The above results agree with the previous con¬ 
clusion with zinc dialkyls that tho region of discrete 
bands is displaced towards longer waves in passing 
from methyl to ethyl compounds, for Terenin* has 
recently reported a system of bands with mercury 
dimethyl in tho region of 2000 A , with a similar 
overlapping continuum extending to much higher 
wave-lengths at the higher pressures 

With germanium totrumetliyl, absorption is con¬ 
tinuous from c 2330 A , as found for load tetramethyl*. 
The continuous absorption previously reported for lead 
tetraethyl occurs at wave-lengths lass than c 2350 A. 
Tho bands at longer wave-lengths then given for 
the latter substaneo have been traoed to the pre¬ 
sence of a minute amount of bonzeno, which 
could not be entirely removed by the vaouum dis¬ 
tillation 

With triothylamuie at pressures up to 20 mm 
absorption was continuous from c 2650 A , but the 
absorption limit may be at somewhat longer wave¬ 
lengths with higher pressures , with triothylphosphine 
the continuous absorption begins at c 2600 A. and 
there are indications that in both eases at lower 
pressures with longer oolumus the continuum may 
be resolved into extremely narrow diffuse bands. 
With trimethylamine continuous absorption begins 
at c. 2600 A 

With dimethyl and diethyl ether there is a very 
feeble oontinuum at wave-lengths less than c 2350 A., 
agreeing with the results of Scheibo and Gnoneisen* 
With diethyl sulphide, on the other hand, a well- 
marked continuum extends from c. 2300 A , or with 
highe” pressures from slightly longer wave-lengths. 
At lower pressures a broad diffuse band appears at 
c 2290 A. Using long oolumns and very low pressures, 
when the bond at 2290 A. is scarcely visible, there is 
a faint continuous absorption from a notioeably 
sharp limit at c. 2240 A , and thore are indications 
that the interval 2200-2240 (974 cm -*) is important. 
It is of signifloanoe that a strong Raman frequency 
of diethyl sulphido is given as 977 cm -* Token in 
conjunction with the results obtained for hydrogen 
sulphide, and ethyl mercaptan C,H,SH, it appears 
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that with the diethyl-sulphide the electronic excita¬ 
tion is in the S-C link. 

Details of the above work and a discussion of it 
will shortly be published elsewhere, when the data 
for other compounds will also be given. 

H W. Thompson. 

J J. Frbwino. 

Old Chemistry Dept, 

University Museum, Oxford. 

Jon. 21. 


_ .. _„„.i. J. Chem Hoc., 700 . 1084 

• O. Htraberg and O. Schelbe, Z Phye Chen , B, 7, 300 , 11 
}. Henbcrg and E Teller, Z Phyl Chen , B, 81, 4i0 . 19SS. 


Radioactivity of Rubidium 

Klemperer 1 has recently shown that ,di“ is vory 
probably the source of the natural p-radioactivity of 
potassium. This supports the suggestion put forward 
by the authors* based on Fermi’s failure to observe 
induced P-radioactivity when calcium is bombarded 
with neutrons. Klemperer also suggested that „Rb M 
is similarly the source of the natural p-radioactivity 
of rubidium. The effects observed when rubidium, 
yttrium and strontium are bombarded with neutrons 
support this suggestion as follows. 

Hevesy and Hotter Jensen* have shown that 
,,K 4 * formed from scandium has tho same period as 
the radioactive isotope produced when potassium 
is bombarded with neutrons and it is, therefore, 
apparent that lt K“ is formed by 1% K 41 capturing 
a neutron. In a similar manner, the short-lived and 
weak p-radioactivity induced in rubidium when it is 
bombarded with neutrons is probably due to „Rb 4 * 
formed by „Rb 4 ’ capturing a neutron. If „Rb M is 
also formed by t ,Hb’ 4 capturing a neutron, then 
if this nuoleus is tho source of the natural (3-radio¬ 
activity of rubidium, so few new nuclei are produced, 
that the long period will effectively prevent the 
observation of the corresponding disintegration 
electrons. It is noteworthy, as Hevesy* points out, 
that the disintegration electrons from the jiK 4 * 
nuclei newly formed when „K*' captures a neutron 
cannot be observed experimentally for the same 
reason. It is also significant that Fermi and lus 
co-workers 4 have observed no induced {3-radioactivity 
when yttrium and strontium were bombarded with 
neutrons. Moreover, Szilard and Chalmers 4 have 
shown that heavy particles are probably ojocted 
from indium (Z — 49) and v. Grosso and Agruss 4 
have suggested that protons aro probably ejected 
from uranium bombarded by neutrons It seems, 
therefore, that under the conditions existing m 
Fermi’s experiments, the emission of heavy particles 
may have followed neutron capture, and that this 
phenomenon prevails moro generally than is to be 
expected. As, moreover, Chadwick and Feather* 
have shown that tho five examples of neutron capture 
followed by a-particle emission are elements of odd 
atomic number, it appears that yttrium „Y** is 
disintegrated under neutron bombardment thus 

„Y 4 * + n - „Rb** + « t . 

Hence the failure to observe induced (1-rodioaotivity 
with yttrium may be evidence in favour of Klem¬ 
perer’s suggestion, since the £-rays due to the newly 
formed .tRb** would be too few to be observed 
experimentally. 


In addition, of eight elements of even atomic 
number, six emit protons following neutron capture 
Accordingly when strontium is bombarded with 
neutrons the action 

„8r* 4 + n — „Rb“ + p t 

may occur and, therefore, the failure to observe 
disintegration electrons from strontium bombarded 
with neutrons may be additional evidence in favour 
of Klemperer’s hypothesis 

F. H. Newman. 

H J Walke 

Department ot Physics, 

Washington Singer Laboratories, 

University College, Exeter 
March 1. 


1 Klemperer, Proe. Roy Soe., A, 148, 838, 1935 
■ Newman and Walke, Nature, 188, 08, Jan 10, 1036 

* Hevesy, Natdrs, 1*8, 08, Jan 19, 1936 

‘ Fermi, Amaldl, ll’Agratino, Banettt and Scgrt, Proe Roy Soe , 

A '“ Srliart and' Chalmen, Nature, US, 98, Jan 10, 1936 

• v Grow and Artum, Pky, Rev , 48, 241 1984 

» Chadwick and Feather, International Conference on Physic*, 1034 


A New Band System of NH 
A new band has been observed in the spectrum 
of a hollow cathode discharge through streaming 
ammonia. The band is degraded to the red and is 
of simple structure, consisting of single P, Q and R 
bronchos Heads are formed at X4502 and X4523 
by the R and Q branches respectively. 

Preliminary analysis has shown that the upper 
lcvol of tho band is identical with that of tho X3240 
band 1 of the *11— l A system of NH The simple 
structure of the band shows that the transition 
involved is of tho type TI — '£, so that tho final 
levol may be identified with the lower *£+ level 
predicted by Mulliken* for NH, but previously 
unobserved Full details will be published shortly 

R. WlNSTANLEY LuNT 

R. W. B. Pbajrsb. 

E. C. W. Smith. 


Imperial College of Science 
and Technology, 

London, S W.7. 

* E W B Pearee, Pm Roy Soc , A, 143 
' Rev Mod Phyi , 4, 6 (Fig 37), list 


University College, 
London, W.C.l 


Action of Alternating Magnetic Fields upon 
Ferromagnetic Particles 

Will you allow me to demur to the statement on 
p. 349 of the issue of Nature of March 2 that “No 
satisfactory interpretation of the phenomena was 
given” of certain experiments of mine on magnetism. 
The Physical Society invited me in 1928 to give an 
address on the subject of a ‘disoourse’ which, at the 
request of the late Sir James Dewar, I had given in 
1923 at the Royal Institution. My address at the 
Physical Society, published in abstraot in the Pro¬ 
ceedings of that Society (vol, 40, part 5, August 15, 
1928) ended as follows : 

“In his Royal Institution paper the Leeturer gave 
his reasons for attributing the repulsion to hysteresis. 
He sees no reason for ohanging that view In that 
Paper fuller explanations of some of the effects for 
which there is not space here are attempted ” 

Readers of Nature will, I think, find that the 
attribution of the effects to hysteristio repulsion was 
not made by me without very careful consideration. 
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In his book “The Interaction ol Puro Scientific 
Research and Electrical Engineering Practice” (1927), 
Sir Ambrose Fleming describes the phonomona and 
on p 72 remarks 

“In the Loo turn above mentioned Mr Mordey 
discussed the various causos to which the above 
effeots may be due, and ho came to the conclusion, 
with which the author of this book agrees, that tho 
effective source of the repulsion is magnetio 
hysteresis ” 

Tho Athenaeum, W M Mortni' v 

London. 

March 4 


The necessary brevity ol tho Research Items 
paragraphs makes it impossible to introduce tho 
reservations and qualifications which would bo 
appropriate m fullor accounts In the item referred 
to, the purpose was to direct attention to tho main 
points m a paper b> H S Hatfield Reference was 
made to the earlier work of VV M Mordoy, but full 
justice could not be done to it To Mr Mordey is 
due full credit for tho iliscox ery of the effects in 
question, and for his admirable investigations ol 
them His work demonstrated very clearly a de¬ 
pendence on hysteresis This, howovor, doos not 
enable an immediate explanation of the effects to 
be given In the last part of his Royal Institution 
lecture, Mr. Mordey appears to admit that he cannot 
find a satisfactory explanation of tho phenomena , 
and there soems to bo no suggestion of an inter¬ 
pretation on the linos proposed by Hatfield Until 
Hatfield put forward his convincing and essentially 
simple explanation of the observ ed movements of the 
particles, it seems fair to say that a full explanation 
of the phonomona hail not been given 

The Wbiteh op the Note. 


Definition and Measurement of -General 
Intelligence 

The fundamental reason why general intelligence 
cannot bo measured exactly by a hierarchical sot of 
tests even if we agree that they define it (unless one of 
them testa nothing but general intelligence) is that 
in such a sot thero is always one more Spearman 
‘factor’ than the number of tests : for each test has 
its own speoifio faotor, and in addition there is the 
general faotor. 

Let z represent a set of k hierarchical test scores, 
each test standardised to unity, that is, let z—Ls, or 





(IJ+mJ-l) 


where « 0 ooours in every test, tho other s’s in one 
each Further, let q be the column vector {?, ?, 
?! q, . . .} where ?„=»— 1 and qi-ljmi (t-» 

1, 2, 3 . . k) After ?* the g’s are entirely at our 

disposal. ?' is tho transposed of ?, and I tho unit 
matrix. Then the orthogonal matrix 
B=*I-2qq'/q’q 

has the property that LB**L, where B is the first 
4+1 rows of B. We can therefore write a=>Bt 
where it is olear that the ‘factors’ t are different from 
the ‘factors’ t although every test is still ‘two-factor’ 


and tho correlations are unchanged Thus even if 
we agree that these tests define general mtolligeiu e, 
we do not know whothor it is s 0 , or or or v t , or 
any of the infinite possibilities, all giving different 
measures for tho gonoral intelligence of the whole 
population. We oan ml it of this lrdotormmatenoBs 
by adding one or more ‘singly-conforming’ tests (a 
hotter term 1 thmk than ‘non-conforimng’ winch I 
used in Nature of January 12, p 71) 

Whethor what tho tests thus define is general in 
telligenee is a question for tho psychologist, not the 
mathematician 

University, Godfrey H Thomson. 

Edinburgh 
Jan 28 

Biology of Growth and Breeding 
The observations by Cottam 1 on reproduction and 
growth of the sea-grass, Zostera manna, are of con¬ 
siderable biological interest He suggests that 
perhaps the length of tho growing season may bo an 
important factor m determining the breadth of the 
loavos in any habitat, and points out that Sotchell 
has shown that reproduction in the species occurs 
betwoen 16° and 20° <J and growth in the range 
10°-20° C. In recent work on increase in shell-area 
in tho oyster 1 , I found that there is large spring as 
well as autumn growth in tho Fal Estuary, but only 
a trace of growth m spring, with a large summer or 
autumn growth in the River Blackwater Now m 
tho Fal Estuary the temperature rises slowly from 
about 10° in waiter, whereas m tho more insular 
Blackwater oyster beds tho nso is vory rapid. Breed¬ 
ing begins in the oyster® at about 16°-16° C , and 
increase in shell-area cease3 at the onset of tho 
breeding soason There is thus a longer spring 
growing period in such hydrographical situations as 
the Fal Estuary than in localities like the Blackwator. 

The parallel of growth and breeding in the oyster 
with Zoslera manna is striking, as also is the con¬ 
vergence in their biology It is well known that many 
animals breed at a relatively small size under re¬ 
latively lugh tompemturns 1 , and the explanation 
offered* is that there arc, in many non-stenothermic 
animals, growth and breeding metabolisms governed 
by different temperature ranges, whioh give rise to a 
physiological antagonism between brooding and 
growth It may therefoie be deduced that when such 
an organism has attained a certain level of maturity, 
it will begin to breed providing temperature and 
other conditions aro suitable This level of maturity 
may occur at a small size, and if breeding conditions 
do not then obtain, growth may oontmue and pro¬ 
duce a larger or different facies of orgnniBin before 
breeding ocours. There are winter as well as summer 
breeders, and the habitat and rhythms of the whole 
life cycle noed to be studied in each species for a full 
understanding of the biology The observations 
made in the study of tho habitat of the oyster and 
the oookle 4 , it is interesting to note, may bo of value 
m leadmg to an understanding of the broad-leaved 
Zoetera found m deeper water off the coast of Croat 
Britain. 

Department of Zoology, J H Orton 

University, Liverpool 
Feb 22. 

1 Cottam C , Natvr*, 1S5, 309, Pub 23, 1935 
» Orton, J H , J Mar Biol Attoc.. IS, 384, 410 , 1928. 

■ Orton, J H , ibid , U, 839 , 1920 
• Orton, J H , Johnstone Memorial Vo,.'me, p. 97, 1934 
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Experimental Induction of Coupling in Xenopus laevis, 
with the Production of Fertilised Eggs 

In tho course of an investigation into tho sexual 
cyclo of Xenopus laevis, the South African clawed 
toad (Shapiro and Zwarenatom 1 , Shapiro and 
Shapiro*), oertam outstanding differences in tho 
sexual behaviour of this amphibian wore obsorved 
under laboratory conditions as compared with 
natural conditions prevailing m tho jiond It was 
noticed, among other things, that mating activity 
was never in any circumstances exhibited in captivity 
in the laboratory even at tho height of the bieodmg 
season (July to September in South Africa) 

In order to investigate tho fa< tors concomed with 
the mating reflex, toads fresh from tho pond were 
brought into the laboratory at montlily intervals 
from August 1931 Those toads wore divided into 
throo groups with appropriate controls (Details of 
these experiments will be given m a forthcoming 
publication ) 

In tho first group, both tho malo and tho female 
toads wero injectod with an acid extract of slioop’s 
anterior pituitary, with an extract of pregnancy 
urine (prepared acconlmg to the method of Katzman 
emd Doisy*) and a similarly prepared extract or malo 
urine In tho second group, fomales only and not 
males wero injected with these extracts In the 
third group, males only and not fonialos wero 
injected similarly 

Tho results were as follows - 

A maximum percentage of coupling took place whon 
both males and females were injected with either 
pregnanoy tiruio or anterior pituitary extract 

A smaller peri outage of coupling occurrod when 
females only and not males wore injected This per¬ 
centage rapidly dwindled to zero, tho further from 
the breeding season m point of time the injections 
wore made 

No coupling was observed whon males only and 
not fomales wore injected, evon at the height of the 
breeding season 

Tn no case did the male urine extract induce the 
act of coupling or ovulation. 

Colour change in Xenopus (which involves a 
pituitary mechanism, Hogbon and Slome*) did not 
affect tiie mating reflex 

Several pairs of oouplmg toads were killed at the 
beginning of tho act of matmg and their oviducts 
were found to be entirely froo of ova. Ovulation has 
also been observed without concomitant coupling. 

In all, the mating reflex has been induced experi¬ 
mentally in 71 different pairs of toads with preg¬ 
nancy urine oxtract and in 20 different pairs with 
anterior pituitary extract The act 'of coupling lasts 
24-48 hours, and fertilised ova were recovered from 
the containers of such oouplmg pairs The ova wore 
successfully reared for 4 5 months to tho tadpole 
stage. 

By injection of tho abo\ o extracts oouplmg can be 
induced in the laboratory not only near the breeding 
season, but also m midsummer, that is, the mid¬ 
point between two breeding seasons In all oases 
tadpoles have bo far been reared successfully from 
such fertilised eggs. 

The experiments also suggest • 

(1) That a female stimulus initiates the response 
by activating the male. 

(2) That the anterior pituitary is involved m this 
complex pattern of motor behaviour 


(3) That the pituitary mechanism associated with 
oolour change in Xenopus laevxs is not concerned with 
the matmg reflex 

(4) That if the same chemical substance initiates 
ovulation as well as coupling, it initiates these two 
activities at different thresholds 

A further investigation into tho details of the 
mating reflex is being carnod out 

If A Shapiro. 

Department of Physiology, 

University of Cape Town 
Jan 31. 


1 Shapiro and ZwanimLIn, J Kxp Biol , 10, 4, 371 
•Shapiro and Shapiro, / Exp Biol , U, 1, 71, 19! 

* katnnan and Dolsy, ./ Biol Chem , 744, 1932 

• lloglifn and Slnino, Proc Bop Soc , B, 108, 10 , 1 


Use of Cellulose Films in Palaeontology 
Kkfkrenck lias been made by S Loclerq 1 and 
J K Appel* to tho use of cellulose films or ‘pools’ m 
palaeontology, but there does not seem to be any 
published account of the procedure involved In the 
method outlmod Mow, which was suggested to me 
by Prof L J Wills, and usod in tho first place to 
record tho internal structure of rugose corals, a 
cellulose east is made from an etched surface, and 
structural detail stands out sololy bv reason of the 
optical effect of textural variation 

The celluloso solution is most oasily prepared by 
diluting the commercial preparation ‘Duroflx’ with 
about twico its volume of butyl acetate , I have also 
found very satisfactory the solution advocated by 
R Graham* 

The cut surfoco of the coral is ground with fine 
carborundum, etched for five to ten seconds with 
dilute (10 per cent) liydrochlorio acid, washed and 
allowed to dry , the finor the organ 10 structure, tho 
shorter is the time of etching required. The apeoimon 
is mounted on plasticine so that tho etched surfaoe 
is horizontal, and after moistening the latter with 
butyl acetate as a precaution against air bubbles, the 
cellulose solution is poured on to form a layer about 
2 mm thick The solution dries in 3-5 hours, and the 
edge of tho film is then lifted from the specimen with 
a sharp blade, and the wholo film peeled off The 
film can conveniently bo preserved between glass 
plates bound together at the edges. 

The method is applicable to any fossil in which a 
difference in relief and texture between the organic 
parts and the surrounding matrix can be obtained 
by etching with hydroohlonc or hydrofluono acid. In 
the preparation of serial records it is advisable to 
embed the Bpecunen in plaster of Pans before grind¬ 
ing ; the distance between successive peels can be 
measured with a spherometer Peels from corals and 
braohipoils show not only the outlines of the skeletal 
elements, but also the detailed fibrous or lamellar 
structure of these j some which were prepared m 
1931 are still free from contraction or disooloration. 

An important possibility is the distnbution of 
duplicate records of type specimens, since a great 
many peels can be made from a prepared surface 
without re-grmding or re-etchmg 

A. J Butler 

Department of Geology, 

Victoria University of Manchester. 

Feb. 28 


! Annul* it U So*. (Mol. Km , B, 1124-87 , 10*8. 
•Emu. (Mol , SSS-888; 1938. 

* Stain Technology", 1928, to] 8, pp. 86-88. 
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A Remarkable Whirlwind 

‘Dust devils’, or rotating columns of sand 
travelling rapidly across open spacos, are not un¬ 
common objects to desert travellers Their height 
and breadth is often very considerable and the 
violence of the eddies causing them very groat 

Tho smallost of this type I have seen was only 
about 5 It high, that is, tho visiblo column of sand, 
and less than a foot in diameter It passed so close 
to me that it was easy to see its narrow cycloidal 
path marked on the sand, which was deposited and 
lifted as the eddy travelled on at not less than 
15 miles an hour, although the wind was actually 
very light 

I recently encountered a much moro romarkable 
examplo while walking over a smooth surface of 
desert oil a flat calm day Hearing a swishing sound 
behind me, I tumod and obsorved a large levolvmg 
ring of sand less than a foot high approaching me 
slowly It stopped a few feet away and the ruig, 
containing sand and small pieces of vegetable debris 
in a sheet loss than nno inch thick, revel\ od rapidly 
round a mcle of about 12 ft di&motor whilo tho 
axis romainod stationary It then moved slowly 
round me after remaining m one spot for at least 
thirty seconds, and slowly died down It would 
be interesting to know if others acquainted with 
tho dosort have come across similar oxamples ot a 
broad, flat eddy 
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The ancient superstition among desert tribes that 
theso whirlwinds are spirits, called ‘afrit’ or ‘ginm’ 
(the ‘genu’ of the “Arabian Nights 1 ’), would seom to 
have a reasonable foundation m face of such an 
‘inquisitive’ apparition 

Cairo J. L Cvi’ES 

Thermal Decomposition of Acetaldehyde 
In a letter in Nature of Junuurv 12, Mr 
Hinshelwood stated that further woik in his labora¬ 
tory by Di Winiklor on the thermal dec omposition 
of acetaldehyde hail refuted tho criticism of his work 
contained in a communication to the Royal Society 
of May 10, and ui letters in Nature of October 13 
and 27, 1934 The results of this work appear in a 
paper winch he communicated to the Royal Society at 
a meeting hold on March 7. at which it. was read in 
title only' The rc-sults are held to viold no evidence 
that tho reaction represented by the equation, 
CH.CHO — f'O I 0H 4 , is appreciably heterogeneous, 
m that it depends upon a chain mechanism 

Mr R V Soddon and I have also been engaged 
in a toHonrcli on the same subject, with results which 
appear to us to point in oxactly the opposite direction 
Tho work is not completed, and the results may not 
bo published for some time, so wo ask permission to 
point out that the last word has not been said upon 
this subject 

M \Y Trvvfrs 


Points from Foregoing Letters 


The half-life period of radioelmnents formed when 
metallic zinc, caesium nitrate, thallium acetato and 
bismuth carbonate are submitted to bombardmont 
by slow noutrons is given by Prof J C McLennan, 
Mr. L G Grunrnett and Mr J Road. The authors 
also describe a way of plottuig the obsorved activity, 
which allows of a more exact determination of the 
life period of relatively long lived radioeiements. 

Prof E. F, Burton and Mr. W F Oliver submit 
photographs of X-ray diffraction patterns indicating 
that at very low temperatures (below — 110°C) 
wator vapour solidifies in amorphous form, while 
above that temperature it forms crystalline ice. 

Galactose, a constituent of tho milk sugar mole¬ 
cule, is apparently formed in the animal bodv from 
lucose, which has the same chomioal composition, 
ut different structure Prof Robinson has suggested 
that the change from glucose to galactose occurs 
through a relatively simple rearrangement of the 
atoms (brought about by phosphoric acid) Prof J 
Kenner now suggests that the glucose moleoule is 
first broken up and then rocombmod to form galaotoso 

Molecular weights wore first determined from 
combining ratios, osmotic and gas pressure, etc 
Recent physical methods (for examplo, ultra- 
centnfugmg) sometimes give results differing from 
those obtained by the original methods A way of 
obtaining tho maximum molecular weight from 
density and X-ray crystallographic data is described 
by Dr J. Monteath Robertson, Dr. R P Linsteud 
and Mr. C E. Dent. They show that, in the oase of 
metallic compounds of phthalocyamnes, it gives values 
agreeing with those obtained by the combining ratio 
method. 

Prof. F. H. Newman and H J Walke adduce 
reasons supporting Klemperer’s view that the natural 


radioactivity (omission of elections) of rubidium is 
duo to tho presence of an isotope of mass 86 
From the fact that independent intelligence test 
scores lit ’tetrad’ formula; which equato to zero, 
Spearman has de luced that a genoral intelligence 
factor g must exist m addition to special abilities 
Prof G. H Thomson explains that though such hier¬ 
archical tetrad sets may prove the existence of g, thoy 
cannot in genoral measure it unless one of the tests 
measures general intelligence alone, or unless a 
‘singly -conforming’ test is addod 

In tho ease of anunals which can livo under various 
temperature conditions (non stenotliorrme) there mav 
bo temperatures which are favourable for growth and 
not for brooding Prof J H Orton finds that tho 
oysters in tho Fal Estuary show a largor spring growth 
than thoso in tho River Blnekwater , ho asenbos 
tlua to the fu< t that the temperature in the Fal 
Estuary remains longer m tho spring between 10° 
and 16° C (wlmh jiromotos growth), whilo that of 
tho River lllackwator rises moro quickly to 15° 
to 20° C (which facilitates reproduction) 

Dr H A Shapiro has investigated the effoct of 
extracts of the anterior pituitary, of pregnancy urine, 
and of malo urine, upon the mating instinct of the 
South African clawed toad. He finds that coupling is 
induced by tho first two extracts Ho deduces, among 
other things, that the anterior pituitary is involved in 
the mating reflex and that a female stimulus mitiotes 
tho response in the male 

Mr A J. Butler describes tho technique of prepar¬ 
ing cellulose film casts from the etchod surfaco of corals 
and other fossils Such casts show structural details 
and have the advantage that a number of identical 
reproductions can bo readily obtained to serve as 
type specimens. 
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Research 

An Onssa Cult Research in India during the last 
half century has brought to light the unexpected 
existence of a number of obscure cults, hucIi as the 
masked Buddhism of Bengal, fire-worship in a remote 
comer of Rajputana, and curious agricultural oulta 
in Bihar Such survivals aro compared by Sarat 
Chandra Mitra in a recent communication (J and 
Proc A mat Hoc Bengal, New Senes, 30, No 1) to 
a cult of a horse-headod goddess, of which e\ ldonce 
has been discoverod m Orissa Prof. I’nya Ranjan 
Sen has found the “mare-headed B&sull” worshipped 
in various localities m Orissa by Keots and allied 
castes The cult has a sacred book, said to have 
been written m Uriya by Achyutfi, Das, one of the 
five companions of tho great Vnishnava reformer 
Chaitnnya Deva. Ho thmks that Bfisull was origin¬ 
ally a Dravidian deity, wlio was gradually transferred 
to the Hindu Pantheon. Her deityship is represented 
by an unage with a horse’s head and sometimes bv a 
horse wholly made of wood From a rocontly dis¬ 
covered folk-ballad, the development of the cult can 
be traced to a horse which was bom from the water 
to help, and then serve ns the mount of, a D&sa king. 

It is honco inferred that tho horse is the totem of the 
Roots and allied castes of Orissa, for tho horse m tho 
ballad is evidently a spiritual being connected m 
some way with the origin of the Keots—possibly 
their ancestor to whom they paid homage in tho 
form of a wooden image, afterwards transformed into 
a goddess with a horse’s head The Khangars of 
Bundelkhand have a horso for their totem, but do 
not worship it Reference is also made to the peacock 
totem cult of the Mori sept of the Bhils, and the tiger 
and hva»na totems of the Oraons, the Kurmi sept 
of the Mahilis of the Santal Parganas and the 
Jagganathi Kumhars of Orissa If this contention 
can be maintained, it provokes dissent from tho 
opinion of Risley that “the rel lgious side [of tho system 
of toteinism] has fallen into disuse” in India 

Early Pottery in Beth Shan. In 1933 the expedition 
to Beth Shan of the University Museum, Penn¬ 
sylvania, then in the tenth vear of its work, carried 
its excavations down to virgin soil withm a restricted 
area with tho view of discovering the depth and nature 
of the levels which underlay the Middle Bronze Age 
stratum of about 1700 b r. at a depth of thirteen 
metres (43 ft ) then being explored A stratified 
succession of eight, occupation levels was discovered, 
through a depth of 8 SO m below the level previously 
reached, which goes bock to an occupation of pit- 
dweUmgs m virgin soil earlier than, anything pre¬ 
viously found in Palestine The pottery from these 
eight levels, which cover twelve soparato periods of 
rebuilding, has been described and figured by Mr 
G. M. Fitzgerald (Museum J (Philadelphia), 24, 
No 1). For convenience of description tho pottery 
is classified into a threefold division : Levels xvm-xvi, 
xv-xni, and xn-xi, which represent conspicuous 
changes in the character of the pottery, but cannot 
be assumed to indicate any change or interruption 
in occupation until tho < nd of the Early Bronze Age, 
There are no sterile layers or burnt strata between 
any of the levels The waro of the pit-dwellings is 
poorly burnt and gritty, hand-made, and often show¬ 
ing signs of a red slip or wash In levels xii-xi the 
dominating characteristic is an abundance of lustrous 
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burnished pottery which is unlike anything m the 
levels below This is tho Kherbet Karan ware, so 
called from the site on the lower side of the Sea of 
Galilee whoro it was first found It may be regarded 
on ono view as here marking the first period of the 
Middle Bronze Ago 

Dynamics of Animal Populations. Several mathe¬ 
maticians have recently boon trying to codify mto a 
harmonious system of formulas the facts about 
increase and periodic fluctuations in animal popula¬ 
tions A J Lotka, a pioneer worker in this field 
before tho War, has published the first part of a 
monograph on the subjeot (“Thoorio analytiques des 
associations biologiquos”, Actuality soientifiques et 
industnolles, 187 Exposes do biom6tno et de 
atatistique biologiquo No 4. Part 1 Principles Pp 
45 Paris Hermann et Cio, 1934) Changes in 
niunbers in an animal community aro really the 
redistribution of available mattor and energy, through 
the selecting and concentrating powers of various 
living organisms, and as such can be studied by some 
of tho mathematical equations employed for defining 
physico-chemical reactions Equations expressing 
tho interaction of two species are discussed, with 
special roforoneo to tho rates of increase, as a pre¬ 
liminary to the consideration of more complicated 
cases 

Historical Review of the Woodcock. The January 
number of tho Canadian Field Naturalist is given 
over to a historical review by Henry Mousley of the 
knowledge of the habits and anatomy of tho woodcook, 
oompilod from the earliest drawings and accounts to 
those of tlio present day. Both the European and 
American specios (Scolopax rustxcola and Philohda 
minor ) aro included in tho rev low, and the author has 
been fortunate m having at hand tho 5,000 original 
drawings and paintings of birds and other animate 
things in the Blacher and Emma Shearer Wood 
Libraries of McGill Umvorsity For example, a 
drawing of about 1805 showed that the flexibility of 
the upper mandible of the woodoook’s bill was known 
to the artist, although the discovery has been 
attributed to Turnbull so late as 1890 , the only 
reference to tho character, earlier than the drawing 
mentioned, is by Naumann in 1799 Tho story of 
the discovery of the unusual position of the ear and 
vertebral column relative to the skull as a whole 
is traced, as well as other points of interest 

Life-History of Philine . Mr Herbert H. Brown has 
made a detailed Btudy of the tectibranch Philine 
aperta (Trans Roy. Soc Edinburgh, 58, Part 1, No. 9, 
1934) This mollusc is common m the estuaries and 
creeks of tho British coasts, burrowing m the sandy 
mud, especially above low-water mark, and is often 
associated with Zoslera, In Loch Sween, where the 
author collected his material for the present research, 
it is ono of tho victims of the recent Zostera disease, 
its numbers being muoh reduced in places. Part l 
deals with the anatomy of Philine, Part 2 with its 
development. The eggs are laid in gelatinous strings 
by which the mass is firmly moored in tho mud or 
sand. The newly hatched veliger has a simple shell 
and small bilobed velum. A conspicuous feature of 
the animal is a round black mass on the right side 
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in the body wall This is the so callod ‘secondary 
kidney’, which does not itself give rise to the true 
kidney, the latter replacing it in due course The 
larva grows quickly and gradually metamorphoses 
into the adult Alter tho velum is lost, the young 
animal may still be found m tho plankton but soon 
finds its way to the bottom The paper is well illus¬ 
trated with text figures of the anatomy of both 
adult and larva 

Sandflies and Kala Azar. In their fuither investiga¬ 
tions on Mediterranean kala azar, S Adler and O 
Theodor (Proc Roy Roc Land , 13, 801, Feb 1935) 
liavo found that infections of tho proboscis are rare 
in sandflies infected with tho Maltese and tho Catania 
strains of Leishmanui infantum, and that tho majority 
of such infections of tho proboscis occur towards tho 
end of tho sandfly season. They also found that only 
those sandflies ( Phlebotomus) which have the flagellate 
stago of Leishmanui in the distal part of the proboscis 
are capable of depositing the flagellatos in tho skin 
during the act of piercuig Tho flagellates are 
passively deposited during the movements of tho 
epipharynx m tho tissue It is inferred that the 
majority of infections m human beings are acquired 
towards tho end of tho sandfly season, and this view 
is supported by the fact that half of all the cases m 
Catania are diagnosod from the end of April to the 
middle of May, that is, from six to eight months 
after the end of tho sandfly season. Thoy consider 
it is highly probable that there aro distinct strains 
within all the recognised species of human Leishmanui 
In the area in which the investigations have been 
carried out, dogs form reservoirs from which sand¬ 
flies obtain Leishmanui , the number of sandflies 
whioh infect themsoU os on human cases is compara¬ 
tively small 

Finger-and-Toe Disease of the Cabbage Family. Dr. 
0. Potts has recently published a paper givmg a large 
amount of information about tho incidence and 
control of flnger-and-toe disease of orticiferous plants 
(Trans. Bnt Mycol Soc , 19, No 2, Jan 1935) The 
expenments were performed before 1905, and it is 
rather a reflection on the slow progress of knowledge 
about thiB disease, that tho paper is still of groat 
interest and significance Sovonty of attack by the 
fungus varies with the host, and symptoms for a 
considerable number of plants are given. Many 
experiments were directed to a study of the effect of 
soil reaction on the virulence of the pathogen The 
application of sodium carbonate to the sod invariably 
controlled the disease more thoroughly than lime, 
though Plasmodiophora was found to occur and 
produce the characteristic swellings in highly cal¬ 
careous sod, and in soil devoid of organic matter. 
Several questions os to infection by spores were also 
investigated, and the aooount has been brought up 
to date and correlated with more modem work on 
the same subject 

Mycorrhizs in Relation to Forestry. There is general 
a groement that healthy growth of pine and other 
conifer seedlings is always accompanied by free 
development of fungus-roots, and that poor growth 
•nd lack of vigour are associated with defective 
ptynotrhiza formation No satisfactory evidence has 
hitherto been offered that the two phenomena are 
Muaally related, but M. C Rayner (Forestry , 8, 
l now describee field experiments and 

laboratory cultures with various species of Pinus 
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which pro\ e that Iho pn-seiuo of myi oiilii/.rts nonnul 
for tho species is causally related with proper nutrition 
and healthy growth of the seedlings In cases where 
mycorrhiza development was dofoctive, tho condition 
was relieved and growth of tho seedlings stunulated 
by inoculating seed-beds with small amounts of 
humus containing active mycorrliiias of tho species. 
But tho beneficial effects following inoculation arc 
controlled by factors ojierating witiun naiiuw limits, 
since they are readily influenced by' \ auction in 
experimental treatment,, as, for example, the date ol 
sowing Hence it is important tlmt a suitable 
tochmquo for promoting mycorrhiza formation by 
means of humus treatments should be euro fully 
worked out and standardised. Evidence was obtained 
of close correlation between particular soil conditions 
anil tho bohnviour of spec lflc mycorrhiza-lormors , 
disturbances leading to replacement of mycorrhizas 
by parasitic pseudo-mvcorrhizas with consequences 
adverse to tho lioalth and vigour of the lioHts On 
the lieath soils used in the held experiments, it was 
found that mycorrhiza doficionoy was duo to in¬ 
hibiting soil conditions rather than absence of 
appropriate mycorrluza-formors, and the inhibiting 
action was rovorsod by tho addition of organio com¬ 
posts to tho seed-beds, resulting in mycorrhiza 
development, accompanied by increases in root and 
shoot growth which could not bo attributed to direct 
roanunal action 

Hydrology of Asia. Accompanying a papor on “Die 
Gew&sser Eurasiens”, Dr F Joegor has produced in 
Petcrmanns Mitt-eilunycn of January 1935 a novel 
map of the water features of Europe and Asia In 
addition to tho topographical foaturos m which water 
plays a part, there are differentiated the wet and tho 
dry climates, the limits of frozen soil, the oocnrren.ee 
of loe dams on tho nvers, tho limits of Bnowfall and 
the occurrence of glaeiors A further useful feature 
of tho map is tho distribution of tho mam typos of 
surface apart from vegetation, suoh as sand, swamp, 
karst, etc Tho map is on too small a scale 
(1 30,000,000) to show any country m detail, but 
is useful in illustrating broad cont rusts 

Scottish River Gauging. Wo liave received from River 
Flow Records, Parliament Mansions, S W.l, a further 
memorandum (No 2) on the subject of nver flow 
measurement on tho Aberdoonshiro Dee, which was 
originally noticed m Nature of September 8, 1934, 
p 352 The development of tho records is shown by 
three documents, tho first exhibiting a standard 
form for water lovel records intended to be com¬ 
pleted at the Water Engineer's Office, Aberdeen ; 
the seoond a stage-flow table compiled from river 
gougings taken, mainly, between mid-September and 
mid-November 1934, with two types of apparatus— 
in all, about 7,000 volocity observations wore made, 
including continuous night and day work during 
three high floods , the third document is a quarterly 
records diagram, exemplified by readings from the 
River Garry, at Invergarry, the diagram being de¬ 
signed to present the complete data of records relating 
to water levels, aggregate rainfall and run-off m a 
form suitable for publication It is anticipated that 
the record diagrams for the River Dee for the whole 
year 1934 will be completed in a few weeks time 
and that, thereafter, other water recorders will be 
established at Balmoral and Dmnett, with a view 
to the completion of the flow gauging, the records 
being kept at an office in Aberdeen. 
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The Claude Power Scheme. The December 1934 issue 
of the Annals of the Brazilian Academy of Sciences 
contains an address by Georges Claude, of the Pans 
Academy of Sciences, on the present state of his 
work on the use of the sea as a source of powor His 
proposal is to evaporate surface water by reducing 
tho pressure on it to about 1/100 atmosphere and 
condense it by means of water at a lower toinperature 
brought up from a depth of 600-700 metres His 
attempt to carry out this projoet on the coast of 
Cuba failed owuig to the destruction of the cold 
water tube 2 kilometres long by a storm Ills present 
attempt is being made at sea 70 miles south of tho 
Bay of Rio do Janeiro on board tho S fS Tunisie 
The cold water tube is horo vertical, and of sheet 
iron insulated by wood ; it is 650 motres long and 
2-5 metres in diameter The surface water has an 
average temperature of 24 5“ ami the lowor water 
6 5° C Tho tube is supported by a float independent 
of the ship, a floxiblo tube connecting the two. The 
vapour produced hy tho evaporation of water taken 
from the surface passes through turbines to the 
condensers, and the power available is estimated at 
1,300 kilowatts, but the figures on which this is based 
are not given, nor are the heats of evaporation and 
condensation mentioned. 

Combustion and Explosion. The Zeitschnftftir Elektro • 
chemie of March 1935 contains a review by Dr W 
Jost of the ’‘Mechanism of Kxplosions and Com¬ 
bustions” Cham mechanisms, which are now so 
much in the limelight, do not occupy much space 
m this reviow, although Semonoffs work is frequently 
referred to , but ample references are made to the 
experiments of Bono, Finch, Wheeler and Coward, 
in Great Britain, and of Bernard Lewis in America, 
as well as to Haber’s experiments in Oormany Two 
tables of observod and calculated velocities of detona¬ 
tion are oited from Lewis’s work, and the literature 
references number exactly one hundred. The wide 
scope and unbiased character of the discussion make 
this roview of real valuo os a summary of tho present 
position of this important subject 

Early Stages of the Electric Spark. U. Nakaya and F 
Yamasaki have studied tho formation of ions in a 
spark gap by putting the gap in a Wilson cloud 
chamber ( Proc Roy Soc., A, Feb. 1) Immediately 
after the expansion, tho potential was applied to the 
gap for a short time by means of an impulse generator, 
and a photograph was taken a few hundredths of a 
second later Distortion of the ion distribution by 
electric winds was avoided by tho short time of 
application of tho potential The potential was 
usually insufficient to produce a fully developed 
spark, but violot brushes oould be seen in some of 
the experiments At low voltage a spindle-shaped 
ion oloud appears at a point on the negative electrode j 
at a higher voltage a bundlo of streamers appears in 
addition on the positive electrode These grow longer 
and take a branched form when the potential is 
further increased. These figures have a resemblance 
to the positive Lichtenberg figures obtained on a 
photographic plate 

A Spectroscopic Determination of «/m. Work earned 
out before 1929 did not give good agreement between 
the values of e/m obtained for free electrons and those 
obtained spectrosoopioally. This discrepancy has 
tended to disappear in more reoent work. C. D. 


Shane and F H Hpedding (Phys Rev., Jan. 1) have 
made a preoise spectroscopic determination by 
measuring aoourately the frequency difference be¬ 
tween corresponding parts of tho line structure of 
Hkt and the heavy hydrogen line H*a. The method 
gives directly tho ratio of the mass of tho electron 
to that of the hydrogon nuelous, and e/m may then 
be calculated when we know the Faraday electrolytio 
constant A liquid-air cooled discharge tube was 
used as light source, and a Fabry Perot 6talon 
combined with a large grating was employed to 
resolve the lines The separation was found by 
analysis of microphotomoter ourves The final value 
is e/rn <=- 1 7579 ± 0 0003 X 10’, which agreos with 
othor recent results by the two methods 

Empirical Heat Capacity Equation. The classical form 
of equation relating heat capacity to temperature . 
C p = a + b'l' 1- cT* + dT‘ + . , is known to foil 

in certain cases, and it is proposed that it should be re¬ 
placed by an oquation of the typo Cp — a + bT + cT n 
The success of this equation depends upon tho value 
of n employed, and it is desuablo that a single value 
of n should be seloctod winch gives satisfactory values 
for a wide range of substances, and it is also essential 
that tho equation shall bo readily mtegrable for the 
purpose of arriving at values for the energy J Chip- 
man and M G Fontana (J Amer. Chem.Soc , 57, 48 , 
1935) propose the equation in which » ■* — J, and 
show that for sevoral typical substanoos, including 
gases, magnesia, graphite and calcium silicate, the 
oquation gives results which are sufficiently accurate 
for thennodynamio calculations, the temperatures in 
all cases extending to above 1,000° C The data for 
the solids used are experimental, those for the gases 
are tlieorotioal values calculated from apootra An 
equation of the first—power series—type, proposed 
by Eastman, and one proposed by Kelly, were found 
to be not at all trustworthy when extrapolated 
beyond the range for which each was intended. 

The Lead Accumulator. In three reoent papors ( J . 
Amer. Chem Soo„ 57, 9, 27, 33 , 1935), H. S. Horned 
and W J Hamer havo reported experimental work 
and calculations which have an important bearing 
on the thermodynamic theory of the lead accumulator. 
They conclude that the reversible coll reaction is that 
proposed by Gladstone and Tribe . 

PbO, + Pb + 2H.SO, ~ 2PbSO, + 2H,0 

Tho experimental work involved the measurements 
of the electromotivo forces of various types of cells 
at different acid concentrations and temperatures In 
the calculations, the activities of water m sulphuric 
acid solutions, the activity coefficients of sulphurio 
acid in aqueous solutions of concentrations 0-17 *5 M 
and at temperatures from 0 to 80°, and also thermal 
data are involved The results are compared with 
measurements of vapour pressures, freezing points 
and heats of dilution, and very satisfactory agree¬ 
ment is found. A number of interpolation equations 
have been worked out and a very comprehensive 
study of the electrode potentials and reversible 
electromotive forces of cells related to the lead 
accumulator is presented in a condensed and con¬ 
venient form. One of the matters investigated was 
the preparation of lead dioxide by different methods, 
the specimen prepared by electrolysis of a solution 
of lead nitrate and nitrie acid giving the most con¬ 
sistent results. 
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Atmospheric Electricity m Australia 


T HE work initiated by the late Prof W. G 
Dulhold on the foundation of tho Solar Physios 
Observatory at Canberra included preparations for 
the study of atmospherio eleotrioity. This work is 
now yielding results , a few months ago Mr. A. R. 
Hogg published an analysis of observations of con¬ 
ductivity and of the nucleus-content of the air, and 
now a memoir on potential gradient prepared by 
Mr C W, Allen has been printed in tho aorios of 
official publications of the Commonwealth Observa¬ 
tory*. 

Potential gradient has been recorded at various 
places with more or less precision for the best part of 
a century, but it is only within the last few years 
that olear ideas as to the Bignificanco of the measure¬ 
ments have been developed. Mr. Allen has been 
able to incorporate some of the new ideas in his 
discussion of the records obtained at tho Common¬ 
wealth Observatory, and there are many points of 
interest m his memoir. 

Tho Obsorvatory is on Mount Stromlo, a flat- 
topped lull 780 m above sea-level, 200 w abovo 
the surrounding country, whioh is 12 km. west of 
Canberra and 120 km. from tho soa-coost. Tho only 
sources of pollution in the atmosphere are the 
occasional bush fires It is not likely that these have 
aifeoted seriously the results which Mr Allon sets 
out in his memoir, winch deals in the mam with the 
potential gradient in fine weather. 

It is woll known that the uppor atmosphere is at 
a high positive potential compared with the ground 
For this purpose wo may regard the uppor atmosphere 
as being either the Heaviside layer or the atmosphere 
at a height of 10 km or so Under the influence of 
this high potential, a current, the air earth current, 
flows down to the ground The strength of this 
current vanes inversely with the resistance of the 
air column. The potential at a height of say ono 
metre above the ground is proportional to tho current 
and to the resistance of the air in this lowest metre 
The potential gradient may also be regarded as a 
measure of the negative surface charge on the ground 
or of the complementary positive chargo distributed 
through the atmosphere For the interpretation of 
observations of potential gradient all these factors 
must be borne in mind 

Mr Allen has looked for the influence, at Canborra, 
of the world-wide changes m tho potential of tho 
upper atmosphere, by studying the changes of poten¬ 
tial gradient on days with continuous strong wind, 
realising that on such days the changes of conductivity 
of the lower atmosphere will be comparatively Hmall 
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Observations at the Commonwealth Observatory, 
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He finds that under these conditions the diurnal 
variation of potential gradient approximates to the 
type found over the oceans, a type in which the 
maximum gradient occurs at about ID h U M T , 
the minimum at about 3 h GMT Accoidmg to 
Wilson the potential of the upper atmosphere is 
maintained by thunderstorms and, ns was first point od 
out by Appleton, the diurnal variation is due to the 
fact that tho activity of thundorstorms is at its 
maxunum when it is aftornoon m one of the tropical 
continental areas and at a minimum when it is 
afternoon over tho Pacific When tho distribution 
of thunderstorms is studied in detail, it is found that 
the regions of activity aro farther wost m tho northern 
Hummor than tn the northern winter, so that the 
maximum activity occurs later in tho Greenwich day 
m the former season The corresponding delay in 
tho occurrence of tho maximum potential gradient, 
is nut manifest in the rather irregular graplis which 
ropresont Allon’s Canborra results, but tho correspond¬ 
ing shift in the phase angle of the 24-hour term comes 
out in harmonic analysis 

The effect of wind on the potential gradient at 
Mount Stromlo is curious The gradient is compara¬ 
tively small during calms and with very light winds 
but has its maximum value with winds of 5 m p h 
A falling off with strongor winds occurs with south¬ 
east winds but not with north-west winds (these are 
the two prevailing currents) Allen endeavours to 
explain tho minimum in calms by tho ‘electrode 
effect’, but this explanation should, as ho would be 
the first to admit, bo tested by observation The 
test would be straightforward, for the gradient as 
published is doducod from tho potential difference 
between the ground and a collector at a height of 
2 4 motres If tho ‘electrode effect’ is there, a higher 
value of tho gradient would bo found by using a 
collector only one motre above the ground 

Enough has been said to mdioate tho high valuo 
of Mr Allen’s memoir It is to be hoped that his 
mothods of analysing potential gradient records will 
be copiod and oxtended elsewhere 

One curious detail must not bo forgotten It 
appears that in summer the sea breeze reaches Mount 
Stromlo in the early evening Tho arrival of the sea- 
breeze is always marked by a drop in the potential 
gradient, and frequently thoro is a negative gradient 
for a few minutes The more sudden and violont 
tho wind change the more prominent is this effect 
The grodiont soon becomes positive again and is 
generally higher than previously. Is this evidence 
that at tho hood of the sea-breeze little whirlwinds 
are generated, raiBing dust which settles and leaves 
the air negatively electrified, so that a negative space 
charge is oarried onwards for a considerable distance T 
It seems likely F J. W W. 


Man's Place among the Primates 


P ROF. W. E Lb GR08 CLARK, Dr. Lee’s pro¬ 
fessor of anatomy in the University of Oxford, 
contributed a olosely reasoned review of the present 
position of the questions of the evolution of man to 
the recent oongreea of Anthropological Sciences 
which is now published in full (Afan, January). The 
main oonolusions at whioh he arrives are summarised 
below. 


The evidence suggests that one sub-order of the 
Primates, the Lemuroid®, branched off at least at 
the very beginning of the Tertiary period from a 
basal primate stock which had been segregated from 
a generalised placental mammalian group m tho 
Cretaceous period, and that any resemblance that 
it shows to the monkeys at later stages of its evolution 
is due to parallel development. Another sub-order. 
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the Tarsioidea, also a branch from the basal primate 
stock, approxunates muoh more closely in its evolu¬ 
tionary tendencies to those of the lughor primates 
It is not improbable that the lattor arose from fossil 
tarsioids in Eocene tunes, originating from the curliest 
and most primitive members of the group Some of 
tlio resemblances shown by the tarsioids to the 
monkeys aro due to parallel ovolution 

The evidence also suggosts that the monkeys 
diverged from tlio main stem of ovolution very 
soon after the tarsioid stage had been passed Of 
all the primates, the anthropomorphous apes stand 
nearest to man structurally, but tlioro is no roason 
for believing that they derive from a common ancestor 
so distant und so generalised that it would not come 
into the catogury of the anthropomorphs It is 
necessary to postulate an anthropornoiph ancestry 
foi modem man, though this does not mean that in 
the lino of human descent there ever was a form 
which showed the characteristic specialisation of 
modem anthropoid apos snoh as the great elongation 
of the arms and degeneration of the thumb 

It is certain that tho earlier anthropomorphs were 
relatively generalised oreatures, in which the primitive 
pro[>ortioiis of the limbs wero still retained, and yot 
they would have shown a grade of development of 
brain, skull, dentition, etc, whioh would have 
entitlod them to be called 'anthropoid apes’. There 
is every reason for supposing that man was initially 
derived from such a type Tho evidence of foot 
structure, as shown by Dr Morton in America, is 
decisive Structural features afford evidence that 
the foot of modem man is derived from a foot onoe 
used for grasping purposes. 

At what stage in tho evolutionary differentiation 
of the anthropomorphs did the human stem become 
segregated from that which led to the modern 
anthropoid apes T The mandible anil lower dentition 
of the fossil Parapilhecua of lowor Ohgocene age are 
regarded by most as representing a small and very 
generalised member of the Anthropomorplia, which 
may have formed tho basis for tho development of 
the later types Tins may involve regarding the 
platyrrhino and catarrhine monkeys as precocious and 
specialised offshoots of the anthropomorphous stock. 

Of the same geological age as Parapilhecus is 
Prophopilhecus, whioh so closely resembles the 
modem gibbon that it is included in the Hylobatidra. 
Thus even in these early times the antliropoid apes 
were already undergoing rapid differentiation 


It is generally conceived that man arose in Miocene 
times from a Dryopithecus stock which also gave rise 
to the modem African apes. Prof W K Gregory 
has shown that the human dentition was almost 
certainly derived from this type The human stook, 
however, has avoided modifications wlnoh are a 
necessary concomitant of brachiating habits, and it 
is improbable, therefore, that the direct ancestors of 
man practised bracliiation to any considerable extent. 
The evidenco suggests strongly that in the evolution 
of man the limbs attainod to human proportions in 
advance of other parts of tho human body In early 
typos of man such as Pithecanthropus or Sinanthropus, 
while the skull and brain were astonishingly ape-like, 
the lunb structure was closoly oomparable or even 
identical with that of Homo sapiens. The larger an 
animal becomes, the more difficult it is for that 
animal to adopt the upright posture, and hence the 
common ancestor of man and tho apes must have 
boon a comparatively small animal, that is, at a 
hylobatid rather than a giant anthropoid level. 

This harmonises with the fact that the gibbon is 
the only animal which shows an erect bipedalism 
comparable with that of man The strikingly human 
characters of the large African apos must owe their 
origin to parallel evolution The general form of 
anoient types of man —Pithecanthropus and Sinan¬ 
thropus —recalls the gibbon rather than the great 
apos If modem typos of man did come into 
existence early in tho Pleistocene, it is probable 
that the direct ancestors of man are to be found in 
the Miocono forms of Dryopithecus, already distinct 
from the line loading to the modem large anthropoid 
apes 

The known remains of Dryo-pxthecus are almost 
entirely limited to jaws and tooth, and it has been 
surmised that tho skull was probably not unlike that 
of the African ape It may be, however, that future 
discoveries will show that it manifested characters 
shadowing in a muoh greater degree those of the 
Homuudsp If Schlossor’s interpretation of the 
Eppelshoim femur as really belonging to Dryopithecus 
be correct, it indicates that Dryopithecus was much 
more adopt in erect bipedalism than any of the great 
apes of to-day, and lends further support, therefore, 
to the conception that the precursors of the ohim- 
panzee and gorilla set off on their own evolutionary 
adventures some considerable time before the 
(lryopithecine precursors of man had come on the 
scene 


Vitamin 

T HE International Conference* held m London in 
June 1931 under the auspices of the Permanent 
Commission on Biological Standardisation of tho 
League of Nations Health Organisation recom¬ 
mended for international adoption standards and 
units for vitamins A, B,, C and D, which were to 
be provisional for two years. As certain of the 
standard preparations were not available until 1932, 
the second Conference was postponed until 1934, when 
two years experience of the practical application of 
the standards would be available 

The report of the seoond Conference, which was held 
in London in June 1934 under the chairmanship of 
Prof. E. Mellanby, has now been issued (Quart. Bull, 
cf the Health Organisation of the League of Nations : 
Vol. 8, Extract No. 15 ; 1934). No change has been 


Standards t 

recommended m tho standards for vitamins B, and 
D Tho former, which has perhaps proved the most 
satisfactory of all the standards recommended in 
1931, is an adsorption product of the vitamin, ex¬ 
tracted from noe polishings, on fuller’s earth The 
unit is the activity of 10 mgm of the standard 
It was prepared m tho Medical Laboratory, Batavia 
(Java) by the method of Seidell, as described b) 
Jansen and Donath The standard for vitamin D, 
whioh was prepared at the National Institute for 
Medical Research, London, is a solution m oil of 
irradiated ergostorol The unit is the activity of 
1 mgm of this solution, which has been found equal 
to that of 0-025 y of crystalline vitamin D. It is 
recommended that when a new standard solution 
becomes nedessary it should be replaced by a solution 
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of the pure crystalline material in olive oil, of such 
strength that 1 tngm. contains 0 a 026 y 

The Conference recommends that pure (3-carotene 
be adopted as the standard for vitamin A, m place 
of the present standard, whioh is a mixture of the 
isomers of carotene The value of the unit is un¬ 
changed and ono such unit is contained in 0 6 y of 
the new standard the old standard contained the 
same activity in 1 0 y The standard preparation is 
to be issued in solution m a vegotablo oil, in which 
it has been shown that it does not loso colour on 
incubation in the presence of air at 37° C for 7 days, 
the strength of the solution being such that 1 gin 
contains 500 units, or 300 y of P-carotene The 
Conference report states that it has been found that 
measurement of the coefficient of absorption at 
3280 A affords a reliable method for measuring the 
vitamin A content of liver oils and concentrates, and 
that the value obtainod for E{ JJS, rc * nt 3280 A can be 
converted into a figuro representing units per gram 
by multiplying by the factor 1,600 This figure is 
the average of a series of comparative and independent 
tests on the unsapomfiable fractions of li\or oils and 
on concentrates of high potency 

For vitamin C the Conference recommends the 
adoption of {-ascorbic acid as standard, the unit 
being the activity of 0 05 mgm of the pure substance. 
(The previous standard was lemon juice, one unit 
being contained in 0 I c c it lias since been found 
that the potency of lemon juice vanes, but the 
adoption of the new standard does not involve any 
significant change in the value of tho unit ) It was 
decided to ask the Institute of Medical Chemistry, 
Szeged, through Prof A Szent GyOrgyi, to prepare 
a batch of 500 gm of tho standard and to ask Prof 
W. N Haworth to oo-operate in controlling its purity 
Among the subjects suggested for future work are 
the provision of a sample of cod liver oil as a subsidiary 
standard of reference for vitamins A and 1) and the 
investigation of the anomalous action on certain 
species of different sources of vitamin D 

All the standards are kept at the National Institute 
for Medieal Research, London, acting for this puipose 
as the central laboratory on behalf of the Health 
Organisation of the League of Nations 


University and Educational Intelligence 

Cambridge —The General Board recommends that 
the following additional University teaching offices be 
established : (a) an assistant directorship of research 
in the Faculty of Economics and Politics , (6) an 
assistant directorship of research in colloid science , 
(c) a University lectureship m the Department of 
Mineralogy and Petrology ; (d) a University demon¬ 
stratorship m agricultural engineering (subject to 
finanoial provision being made by the Ministry of 
Agriculture and Fisheries); («) two University 

lectureships m the Department of Pathology , (/) a 
University lectureship in experimental psychology; 
(9) a readership in industrial psychology (subject to 
the provision by the Medical Rosoarch Council of the 
stipend and pension contribution); {h) an assistant 
directorship of research in industrial psychology 
(subject to the provision by the Medical Research 
Counoil of the stipend and pension contribution) 

E2bXN»UBOH: On the recommendation of the 
8cnatu * p the Court has approved of the establishment 


of a Sharpey-Schafer lectureship m physiology, a fund 
for the endowment of this lectureship havmg been 
contributed by pupils and frionds of Sir Edward 
Sharpey-Schafer Tho first of the lectures, to be 
givon biennially, will be delivered m tho coming 
summer term 

London —-The Buckinghamshire County Council 
has decided to make a grant of £5,000, payable over 
ten years, towards the oroct.ion of now builduigs in 
Bloomsbury 

A grant of £2,000 has been made by tho Pilgrim 
Trustees to the London School of Economics 
towards contral expenditure on the Land Utilisation 
Survey. Tho grant, which is for staff salaries 
and the preparation of the report on the Survey, 
is estimated to cover the cost of completing the 
Survey as far as central expenditure is concerned. 
Local bodies anil others are subscribing to local ex¬ 
penditure, and it is hoped that sufficient additional 
contributions from these sourcos will bo obtuined to 
complete the total cost of the work The Pilgrim 
Trustees have further given valuable assistance to 
the Survoy by setting aside a sum of £1,000 winch 
can be drawn upon as required by the London 
School of Economics to secure the continuance of 
the publication of the maps This sum is to bo repaid 
by the School from the publication account of the 
Survey 


Science News a Century Ago 

Walker’s Eidouramon 

“The Strand Theatre,’’ said The Ttrnea of March 31, 
1836, “from which Thalia and Melpomene have boon 
banished by the Lord Chamberlain, has (luring Lent 
become the residence of Urania. Mr Walker, tho 
well known popular lecturer, and perhaps the 
original locturer, on the motion of the heavenly 
bodies and the phenomena of the planets, has com¬ 
menced his very interesting lectures at this house. 
His loctures, and the reputation he has deservedly 
acquired by them, his apparatus and machinery, are 
so well known to almost all persons, that there is 
no need of giving a further description of them. 
They are in their contrivance elaborate and com¬ 
plex, but tho illustration which they afford of the 
subject which he discusses is at once simple and 
intelligible The locturer himself enters into his 

subject with a spirit of inquiry, and an earnestness 
of endeavour to familiarize science, which are very 
refreshing to those whose attempts at gaining in¬ 
formation have been chilled by the technical formality 
of more stately teachers . At a time when the 
theatres are closed against dramatic performances 
the public cannot do better than devote a few hours 
to the acquirement of the scientific knowledge which 
these lectures, and similar lectures, convey and there 
can be little doubt that to the younger branches of 
the community they will convey that information 
to which young persons are exceedingly avorse, 
unlees it is conveyed m such a manner as to excite 
attention without distracting the understanding and 
wearying the patience ” The lecturer was presumably 
Deane Franklin Walker (1778-1865) who, like his 
father Adam Walker (1731 T—1821), lectured on 
science at Eton and Harrow and other public schools. 

The Tides of the United Kingdom 

On April 2, 1835, Whewell read a paper to the 
Royal Society entitled “On the Results of Tide 
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Observations, made m June 1834, at the Coast- 
Guard Stations in Groat Britain and Ireland". 
Through representations made by Whew ell, orders 
had boon given for sunultaneous observations of the 
tides at all the stations of tho Preventive Service on 
the coasts of England, Scotland and Ireland from 
June 7 until June 22, 1834. The observations were 
sent to the Admiralty, and a part of them hod been 
reduced From them Whewell had been able to 
deduco many important inferences. Ho found that 
the tides in question were not affected by any general 
irregularity having its ongui in distant sources, but 
only by such causes as wero merely local, und that 
therefore the tides admitted of exact determination 
with the aid of local meteorological corrections. The 
curves expressing the tides of high-water presented 
a very satisfactory agreement with theory A diurnal 
difference in the height of the tides, he said, manifests 
itself with remarkable constant y along a largo portion 
of the toast under consideration The tide hour 
appearod to vary rapidly in rounding the mam 
promontories on the coast, and v ery slowly ui passing 
along tho shores of the lnteivening bays, so that 
tho co tidal lines aro brought close together in the 
former cbros, and m tho latter run along nearly 
parallel to tho shoro , circumstances which would 
account for comparative differences of level and of 
corresponding velot ities in the tide stream 

Theories of Electricity 

Prof William Ritchie (171K) 1837), aftei being a 
schoolmaster m Scotland, went to Paris, where ho 
studiod under Ihonard, Gay f.iissac and Biot In 
1829 he became professor of natural philosophy at 
the Royal Institution, and three years later was given 
a similar post in tho University of London On 
April 3, 1835, he gave a lecture at the Royal Institu¬ 
tion on the “Comparison of the two Theories of 
Electricity'’ The tirst of these theories, lie explained, 
supposed that electrical phenomena depended upon 
the existence of a fluid universally diffused through 
matter and space, the partules of which repel each 
other inversely as tho squaro of the distances If 
we abstract a portion of this fluid from a body, the 
latter bocomes negatively electric , while if we odd a 
portion, we produce tho phenomena exhibited by 
positive electricity Another theory considered elec¬ 
tricity to be a compound substance, consistmg of two 
elements, positive and negativ o electricity None of the 
phenomena is observed until this fluid is decomposed, 
and then a portion of it goes to the attracted body 
Perhaps, said Prof Ritchie, the fluid may be the ether 
to which the phenomena of light seem attributable 

The Dublin and Kingstown Railway 

“The following is a statement,” said tho Mechanics’ 
Magazine on April 4, 1835, “of the numbor of 
passengers, of different classes, convoyed along this 
railway during the first quarter of a yoiir since it 
was opened, namely, from the 17t.h December 1834 
to the I7tli March 1835 

1st Class fare, Is each 10,008 

2nd ditto 8d each 72,148 

3rd ditto 6d, each 94,961 

Total number of passengers 177,117 

The whole of this immense number of passengers has 
been carried without the slightest accident of any 
•ort. The receipts during the same period have 
,4unoubted to £6,283 16s. Sd ” 


Societies and Academies 

London 

Royal Society, March 21. DR. Hartbek and W T . 
Habtrek Self-consistent field, with exchange, for 
beryllium. Fock’s equations for the self-consistent 
field of an atom, mcludmg exchange effects, have 
been completely solved numerically for the normal 
state of neutral Bo In connexion with the numerical 
calculations of onergy values, a new check, depending 
on the direct calculation of the difference of energy 
values calculated using the solution of Fock’s equa¬ 
tions and usuig any other wave functions, is de¬ 
veloped and applied The inclusion of the exchange 
terms has a small but appreciable effect on tho (la) 
wave function, which becomes moro like that for the 
Bo 4 4 ion, and a considerable effect on the (2s) wave 
function, which contracts, anil also becoinm smaller 
near the origin compared to its maxunum value 
These changes are qualitatively of a kind to bring 
calculated values of certain atomic properties into 
better accord with experiment. H R Hulmk, J 
McDoikiall, R A Bth’kinoham and R H Fowler 
Tho photo electric absorption of X rays m heavy 
olemonts A method is developed for finding the 
photo-electric absorption coefficient for the K shell, 
<f x The calculations are rigorous and are not subject 
to the restriction Z <%. 137, where Z, is the atomic 
number Theoretically it is possible to apply tho 
method for all values of Av, tho energy of tho quantum 
absorbed, but, as a considerable amount of numerical 
work is necessary, it is not practical for large values 
of Av/iwc’ Values of a K arc given for hv/mc' — O 693 
and 2 21 for elements with atomic numbers 26, 50 
and 84 Tho values obtained do not differ much from 
those given by Hall, using a method which is dis¬ 
cussed His expression has therefore been used foi 
o A in tho region fcv > 5 me* and graphs have been 
constructed giving the photoelectric absorption per 
atom for various elements in tho range /iv > 0 7»n c‘ 
or 3 4 x 10* e v Tho valuos obtained for lead are 
in excellent agreement with the experimental results 
as givon by J,. H Gray’s empirical formula 


Dublin 

Royal Irish Academy, February 25 R 6 Cinneide 
Some 2 4 derivatives of thiophene 2 -Thiophene 
carboxylic acid condenses with JV-methylolamides 
to form derivatives of the general formula 2 4 
HOOC t\H,S (’H.NHCOR These derivatives, on 
acul hydrolysis, give the ammo acid 2 4 HOOF 
C,H,S CH,NH„ which can readily be oxidised to 
the known acid 2 4 f' 4 H,!S. (COOH), The hydroxy 
acid 2.4.HOOC C 4 H,S.CH.OH oan also be obtained 
from the above amino-aeid. 


Paris 

Academy of Sciences, February II (C Ii., 200, 601 

696). A Gosset . The partial longitudinal resection 
of the mfenor vena cava in the course of the ablation 
of a right pararenal tumour. Description of a ran 
operation, Henri Lagatu and Louis Maumk . Leaf 
diagnosis of tobacco The comparative influence ol 
the scoria of dephosphoration, of superphosphate and 
of the basic phosphate oh the PNK equilibrium 
Edouard Chatton and Mm Berthe Bxbchelkr 
Amcebophrya and Hyalosaeout : their evolutive cycle 
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The new order of the Ccelomastiguia in the Flagella tow 
H hakt-h h Poisson was elected Corresporulant for the 
Section of Botany, in succession to the lato William 
Morris Davis. E. J. Gumbel • The mth extreme 
values and the logarithm of the number of observa¬ 
tions. Octav Onicescu and G Mihoo Chains of 
statistio variables Dimitri Perkpelkink • The 
oonformal transformation and the mtnnsio normal 
Riemannian curvature of a V m m V n Serge 
Rossinski Tho deformation of a roctilinear con 
gruenoe with conservation of the principal ruled 
surfaces Maurice Janet Two theorems on tho 
relations between linear differential expressions 
AndrA Weil • Topological demonstration of a 
fundamental theorem of Cartan Georges Valikos 
Systems of integral fimctions Armand Rauch The 
trend of integral algebroids in tho paths of infinite 
determination Henri Poncin The stablo ltydro- 
dynaraioal configurations which admit of surfaces of 
discontinuity for donsitios Daniel Bki.ori/.ky A 
remarkable change in tho radial velocity of the now 
star in Heroulos The results of speotrographio 
measurements show that tho radial velocity of this 
now star increased 230 km /sec in ten days Mllk 
M. A Baudot Generalisation of tho equation of 
continuity and of tho theorem of Liouville for a space 
of wavo functions Paul Rknaud A genetalwation 
of Oune’s principle of symmetry Jean Cayrel 
Comparative energetics of a two current sy stem and 
a system of equivalent layers Willem Uytkr- 
hokvkn and C'ornelis Verburo The superficial 
oflect [skm effect] in tho positive column of a soduun - 
neon discharge Rene Planiol An arrangement 
for the production of ions in a high vacuum G 
Jouravsky, P Omarozknko and G Choubkrt 
The residual induced magnetism of tho eruptive 
rocks Tho residual magnetism of igneous rocks is 
largely due to magnetite After mechanical treat¬ 
ment by which the greater part of the magnetite is 
removed, tho residual magnetism of tho non-attracted 
portion is higher than would correspond to the pro 
portion of magnetite remaining Albert Michel 
L£vy and Henri Muraour A light soune of 
exceptional intensity and of very short duration By 
the explosion of a small quantity (0 4 c e ) of a liquid 
explosive in an atmosphere of argon, a flash of light 
of very high intensity is obtained which lasts less 
than five millionths of a second The spectrum 
extends into the ultra-violet and promises to have 
useful applications. Frku VUcs A spectral property 
of electrolytes m solution NAda Marinesco and 
Mario Reogiani : Tho impression of photographic 
plates by ultra-sounds. The action of ultra sounds 
on a bromide plate free from any latent image 
results in the formation of a fine system of stationary 
waves. Mlle. Suzanne Veil Gelatmo submitted 
to the notion of an electric field. Study of the pro¬ 
perties of gelatine after submitting to an electrio 
field. There is p diminution in the electncal con 
duotivity, and the anode region is positive with 
Jjospeot to the cathode region Mlle C£cile Stora 
The unsaturated character of colouring matters and 
the photo-voltaic phenomenon P CarrA : Tho 
r6 jj t * Ve mobilities of tho normal primary alkyl 
radical* from Cj to C,, in their chlorosulphites The 
temperature of decomposition of the chlorosulphite 
m the presence of pyridine is taken os the measure 
of the mobility. The mobilities vary in the same 
from to C, : from C, to C„ they become 
tower than those of C t , presenting odd-even altema- 
tl W. PamaB Trunel . The permanent electric 


moments of Bom» alkyl chlorosulplutes. From 
measurements of the electrio moments of alkyl 
chlorosulphites it is concluded that tho structure 
remains the same for any value of K up to normal 
hoxyl Miuhkl Lksbre Tho action of tho alkyl 
iodides on the alkaline plumhitcs Sodium plumbite 
reacts with methyl or ethyl iodide giving sodium 
iodide and a plumbonu: acid, RPbO OH Antoine 
Willemart . Contribution to tho study of the pre¬ 
paration of coloured hydrocarlions of tho rubene type 
Pan Tuheng Kao A phenomenon shown in polarised 
light by quartz m v ibration N v Tsi-Zk and Tsikn 
Ling-Chao Tho oscillations of a hollow quartz 
cylinder A hollow quartz cylindor can vibrato in 
four different ways In certain cases, the piezo 
oloctric quartz plate can bo advantageously roplai ed 
by a hollow cylinder Louis Rover The orientation 
of lead chloride and bromide by muscovite mica 
Mlle Yvonne Bowse uk Black New data on 
the constitution of tho Puy Violent, an autonomous 
volcano of Canlul G Duhar and D Le Maitre 
The prosenco of Solouopores and Spongiomorphidos 
in tho Moroccan Lias Jean Lkgrand The utilisa¬ 
tion of observations of the mean sea-level in the in¬ 
vestigation of climatic oydes Pifrre Gavaudan, 
Mme No A lie Gavaudan and Marcel Pelletier : 
The evolution and significance of the nucleolar 
apparatus in the somatic karyokinosis of some 
Angiosperms Raoul ('omiifs The biochemical 
study of tho dower The mineral nutrition of the 
corolla The lomparativo study of the corolla and 
loaf shows that tho former is less mineralised than 
the leaf Marc Simonet The experimental synthesis 
of Ins intennalutres Joseph Meierhans The 
pnoiimatio canal and the swim-bladder of the 
PhvMOstomo fishes Mme Julie Kostitzine . The 
femato reproductive system of Purpura lapUlus 
Luuien Plantefol and Georges Champetier The 
action of hoavy water (doutohy drogen oxide) on 
roviviscont animals Armand Dehorne t'vto 
logical obscrv ations on a new species of Haplo- 
sporidium, parasite ot the erelom of Nereut diverstcolar 
Gaston Ramon and Kdouard LkmAtayer The 
immunising action of the tetanic toxin, mixed with 
lanolino, on the experunontitl anunal Ihe toxm of 
tetanus nu\od with lanolme and olive oil, after in¬ 
jection into the rabbit in quantities representing ten 
tunes the toxic dose, gave none of tho symptoms of 
tetanus The rabbit was immunised against tetanus 
Constantin Levaditi, Rf.vA Martin, Antoine 
Bonnkfoi and Mli.f Rachel Suhoen The etiology 
of mumps 

Sydney 

Royal Society of New South Wales, December 5* 
G Harker . Note on tho determination of traces 
of prussic acid in tissues Chclle’s method involves 
the distillation of tho prussic acid and its subsequent 
concentration in a small volume of potash solution, 
by removing it from the distillate with a current of 
air Owing to dastruction of nearly half the prussic 
acid in the preliminary distillation process—a 
destruction which takes plate also in the absence of 
tissue—the results were distinctly low Tho per¬ 
centage loss, however, is fairly constant and an 
allowance cun be mode for it, leaving but a small 
margin of error Tho direct removal of the prussic 
acid from the tissue b> a current of air gives higher 
yields except when less than 0 01 ingin prussic acid 

* Continued from p 484 
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is present. Adolph Bolliges • The volumetric 
nnorodetermination of piorolomc acid in organio 
piorolonates with methylene blue Picrolomo acid 
forms with methylene blue a compound which is 
sparingly soluble in water (less than 0-001 per cent), 
but fairly soluble in chloroform (0-10 per cent). Thus 
picrolomo acid is so far the most soluble o-mtro- 
hydroxyl compound for titration with methylene 
blue. The technique of the titration is the same as that 
described for picric acid or other o-mtrophenols The 
end point is very sharp Varying amounts of 0 OUV 
picrolomo acid could be recovered with an error not 
exceeding 0 2 per cent Further, the piorolonates of 
a-naphthylamin, piperidin and p toluiilm wore ex¬ 
amined for their picrolomo acid content by the method 
described. P. M Game • Geology of the Cudgogong 
distnot. This paper describes a bolt of country, 
12-15 miles wide, extending south-eastwards from 
Mudgee for about 35 milos Upper Silurian and 
Middle and Upper Devonian strata are represented 
All three series are fossihferous A great striko fault, 
following the Cudgegong valley, separates the Upper 
Silurian and Upper Devonian systems here, but elso- 
where the three series are conformable with each 
other. They have boon intruded by acid igneous 
types of the Kammbla epoch, and are overlain 
unconformably by horizontal Kamilaroi and Triassic 
strata. Remnants of thick Tertiary sills anil flows 
cap the highost hills, such as Mount Boooble (sill), 
and Cumbermelon Mountain (flow) S C Baker 
Testing a Lummer-Golircke interforometor , its use 
in a search for abnormality ui tho relative abundance 
of the isotopes of a special sample of mercury A 
cadmium-amalgam lamp of new design is described 
Tho relative intensities and half-value widths of tho 
interference fringes of tho cadmium red line were 
measured and compared with tho theoretical values 
calculated from datu of the apparatus Discrepancies 
are attributed to the experimental limitations The 
relative intensities of the hyperfine components of 
the green line emitted by two samples of mercury— 
one Australian, the other foreign—when excited by 
the high-frequency discharge differ by lees than 2 
per cent, which is within the limits of experimental 
error, so that there is no evidence of difference in 
the relative abundance of the isotopes of the two 
samples. F. A. Coombs, W. MoGlynn and M B 
Welch : The tannin content of a variety of Acacia 
molliasima, Willd. (4). A description is given of a 
variety of Acacia mollunma, black wattle, which 
ooours over a wide area of New South Wales Whilst 
the maximum tannin content found m seventeen 
analyses was found to be 01-5 per cont, the lowest 
was only 22-9 per cont It is evident that under 
favourable oonditions this variety may yield a tan 
bark of high quality. M B Welch The longi¬ 
tudinal variation of timber during seasoning (2) 
An examination was made of the longitudinal varia¬ 
tion of some three hundred samples of a large number 
of different woods, in relationship to their densities 
While 60 per cent of the total samples swelled or 
remained stationary during drying from a green 
condition to the fibre saturation point, only 33 per 
cent behaved similarly from the fibre saturation point 
to an air-dry oondition In general, woods of low 
density showed the greatest tendency to swell and 
heavy woods were more prono to remain stationary, 
during the initial drying period. Below the fibre 
saturation point, light timbers showed the greatest 
liability to shrinkage and heavy woods were inclined 
to remain stationary or to swell. 


Forthcoming Events 

[Meetings marked with on asterisk are open to the public.] 
Monday, April 1 

British Museum (Natural History), at 11 30.—J 
Ra ms bottom “Symbiosis in Plants” * 

Royal Geographical Society, at 8 30 —Capt Gabel- 
Jorgetwen “Dr Knud Rasmussen’s Contribution to 
the Exploration of the S E Coast of Greenland” 

Tuesday, Apnl 2 

London Natural History Society, at 0 30 —(at the 
London School of Hygiene and Tropical Medicine, 
Keppel Street, Gower Street, W.C 1) —Sir F. Gowland 
Hopkins “The Naturalist m tho Laboratory” (Bacot 
Memorial Lecture) 

Wednesday, Apnl 3 

Society ok Engineers, at 6 —(at tho Royal Institution, 
Albemarle Street, W 1) —Sir William Bragg : “The 
Theoretical Strength of Materials and their Practical 
Weakness” 

Thursday, Apnl 4 

Institution op Electrical Engineers, at 0—Prof. 
K W Merchant “Electricity in the Life of To-day" 
(Faraday Lecture) 


Official Publications Received 

GREAT BRITAIN AND IRELAND 

Harper Adams Agricultural College, Newport, Shropshire Sol] 
Survey of North Shropshire By W Morley Davies and G Owen 
Rp . 11+2 plates (Newport Harper Adams Agricultural College ) 
The Board of Greenkoeplng Research Report for 198* Pp *4 
(Blngley 8t Ives Research Station ) 

Proceedings of the Royal Society of Edinburgh, Session 1934-1936 
Vol 66, Part 1, No 1 The Duration of Life In an Albino Hat Pope 
lation By Dr B P Wlesner and N M Sheard Pp 22 is Vol 
55, Part 1, No 2 Dating of Late-Glacial Clay Varies in Scotland 
By Gerard De Goer Pp 23-26 (Vi Vol 55, Part 1, No 3 The 
Invariant Theory of the Correlation By Prof U W Turnbull. Pp 
27-41 It 3d (Edinburgh Robert Grant and Son, London. 
Williams and Norgate, Ltd) 


_ar ending 31st August 1934 Pp 11+162. (Bombay ._ 

Central Cotton Committee ) 2 rupees 
Carnegie Museum, Pittsburgh, Pennsylvania Botany Pamphlet 
No 1 Poisonous Plants or Pennsylvania By I)r Edward H Graham 
Pp 16 (Pittsburg, Pa Carnogle Museum ) 10 cent* 

* ” ’ Broadcasts In conjunction with International Industrial 
Institute Conference on Social Economic Planning, November 
i lv+40 (New York and Tho Hagne International Indue- 
tlons Institute) 30 cents 

h Institute By Dorothy Norris, 


•c Research Institute ) 2 8 rupees 


University 


4 « 


) 117 On the Motion of H 

-.-on Waves in the Neighbourhood ofa Muule of a Hide 

- . sn-lchl Teratawa, Mltauo Tamano and Sln-ttl Hattori Pp. 
9-492 + 9 plates (Tokyo Koselkal Publishing Office ) 7# sen 
U 8 Department of Agriculture Circular No 342 The Waterfowl 
Flyways of North America By Frederick C Llnooln Pp 12 (Wash¬ 
ington, D C Government Printing Office ) 6 cents 
The Hokkaido Imperial University. Calendar 1934-1935 Pp 
lv+240 (Sapporo Hokkaido Imperial University ) 

Education, India Education In India, 1932-33 Pp vli + 117 
(Delhi Manager of Publications) 2 8 rupees , is S d 

Kungl Svenaka Vetenskapaalcademlens Handlingar. Series 3, 
Band 14, No 2 Studies In the Genus Attslia Banks et Bolander 
By C Skottsberg. Pp 109 + 24 plates (Stockholm Almqulit and 
WikieUa Boktryckeri A -B ) 10 00 kr 

Astrophysloa Norvegica Vol. 1, No 3 Measurements of Luminous 
Night Clouds In Norway 1983 and 1984 By Carl Stunner Pp 87- 
114 + 17 plates (Oslo • Jaoob Dybwad ) 
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The Peoples of Britain 

AT the present time, when racial questions are 
•II very much in the air, the proposal of the 
Royal Anthropological Institute' for promoting a 
survey of the racial characters of the inhabitants 
of (Iroat Britain is more than opportune It moots 
an urgent need m scientific investigation , and, 
incidentally, it will fill a serious gap in the common 
fund of established fact which makes up the back¬ 
ground of public opinion Public policy recently 
has become involved in the discussion of a number 
of intricate and technical problems, with the result 
that clear thinking and clear definition were never 
a more urgent necessity than they are to-day It 
is here that the assistance of the anthropologist is 
invoked The importation of the racial question 
into international and national relations has 
opened a way to biased interpretation and racial 
prejudice which a statement of the facts and their 
direct implications alone can dispel 

It is disconcerting to the anthropologist, and 
also perhaps humiliating to the dignity of his 
science, to reflect that one of the earliest, if not 
the first, survey of racial characters on a nation¬ 
wide scale was the outcome of political animosity 
The story is sufficiently well-known, but is worth 
recalling After the siege of Pans in 1870, in which 
the Museum National d’Histoire nature! lo was 
damaged by shell-fire—a catastrophe whioh, 
it is to be feared, we should not now regard with 
a like degree of surprise—de Quatrefages, the 
French anthropologist, while deplonng tho out¬ 
rage, implied that it was congruous with the 
behaviour to bo expectod of Prussians, whom he 
demonstrated to be akin to the Mongolian Finns 
and, as such, barbanan intruders into Europe 
Amid the storm of controversy this statement 
aroused, the German Government countered with 
an order that the hair- and eye-colour of 6,000,000 
German school children should be examined in 
the expectation that the facts thus olicited would 
be a sufficient refutation of tho scandal It is, 
however, not uninteresting to note that Prof F G 
Parsons, who measured a large number of German 
prisoners during the War, found that their heads 
were considerably broader than the officially 
accepted figures, these latter emphasising the 
length and consequently Nordic oharactor of the 
German head ^ 

Any light whioh a survey of the physical 
characters of the British population might throw 
upon current theories of European racial distinction 
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would be incidental to, and implicated m, racial 
analysis of the material collected, rather than 
direct Yet understanding of the racial composi¬ 
tion of the inhabitants of Britain must be de¬ 
pendent upon and must be brought into relation 
with the racial constituents of the population of 
Europe, with which, we know, it is historically 
connected In any event, the results of the survey 
must impart to public discussion a leaven of clear 
thinking, and at the same time reduce to a more 
correct proportion any arguments as to national 
cleavage on a racial basis which may be imported 
into political discussion It is fairly safe to antici¬ 
pate that accurate knowledge of the facts will 
scarcely lend support to an exaggerated view of 
the importance of any one strain in a given popu¬ 
lation 

Any such contributions to current thought, how¬ 
ever, it may bo repeated, must be regarded as a 
by-product of the proposed survey Its aim 
primarily will be to obtain a record of the facts 
relating to the population of Great Britain The 
need for this is sufficiently urgent The outline 
which appears m another column (p 530) of the 
attempts to promote an anthropometric survey of 
the British population, shows that it is now more 
than fifty years since any extended senes of 
measurements of the people as a whole has been 
made. Individual observers have been at work up 
and down the country, more numerous perhaps 
than a summary reference would suggest, and 
studies have been made of special categones, suoh 
-as university students , but these efforts have 
been unco-ordinated, and uniform methods have 
not been employed There have been important 
studies also of skeletal material, of which Prof 
F G. Parsons’s examination of Saxon skulls aimed 
at being complete But of the earlier observations, 
it may be said generally, that they do not meet 
the requirements of modem methods of analysis, 
and often are not adequate for statistical treat¬ 
ment In some instances it wps admitted at the 
time the measurements wore first submitted for 
examination that their value had been impaired 
by the lack of training of the observer. 

While the physical anthropologist is, therefore, 
in a position to put forward a strong plea for 
renewed activity in this branch of his science, 
activity which will both bring together Buch 
scattered material as is already available and will 
stand the test of modem standards of measure¬ 
ment, as well as extend it by fresh observations to 
a national survey, the needs of the student of 


British arohseology are by no means to be over¬ 
looked The great advanoes m the study of 
British archaeology during the last fifteen or 
twenty years have demonstrated that movements 
of culture and cultural changes in the prehistory 
of the British Isles can be demonstrated in far 
more refined detail and in far more complicated 
pattern than was ever dreamed in the theorios of 
the broad cultural and racial movements of which 
our predecessors traced the ways For the decisive 
answer as to how far cultural distinctions corre¬ 
spond to racial movements—a correspondence which 
is often assumed—the archaeologist must turn to the 
student of race, the physical anthropologist. Nor 
will the material for the reply be drawn exclusively 
from the skeletal material of past ages, for, as 
Prof H J Fleure has shown, the persistence 
of ancient racial characters in certain areas can 
be demonstrated with a certainty nearly beyond 
question This problem indeod is one of the most 
interesting upon which investigation may bo ox- 
pected to throw hght Many years ago, Dr J 
Beddoe m a presidential address to the Anthro¬ 
pological Section of the British Association 
directed attention to the survival of pockots of 
tho short dark population in areas otherwise 
predominantly tall and fair—he was speaking more 
particularly of his observations in the area ol 
Bradford where tho Association was then meeting 
As a germane issue, it will further bo of moment 
to note how far it is possible to determine the 
persistence of type in the faoo of modem conditions 
of movement and of the contact of tho population 
of areas onoe kept apart by difficulties of com¬ 
munication. 

While it is not possible to specify tho numerous 
problems upon which it may be expected that hght 
will be thrown, it may bo noted that a whole group 
of problems is connected with the trend of racial 
development, upon whioh it is at present possible 
to speak with some probability, but upon whioh a 
definitive verdict is desired Sir Arthur Keith, for 
example, has told us that he regards a nation as a 
race in process of formation, m other words, it 
is a unit of specialisation. Is there adequate 
evidence, as some would hold, that we m the 
British Isles ore evolving out of the elements of 
our mixed physical heritage a special type differing 
from, though obviously related to, the racial 
strains of the European continent ? Agamy Jhe re 
is the change in the shape of the head. Prof 
Parsops maintains that the skulls of'Londoner* 
m the last two hundred and fifty years have 
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undergone a process of broadening Is this true 
of the oountry generally or a phenomenon confined 
to London only 1 And in the latter event, ih it 
due to the immigration of a broader strain or to 
other causes ? 

Although not part of the function of a racial 
inquiry as such, on a strict interpretation, it is 
dear that any evidence which may boar upon 
changes in the physical characters of the population 
is of the greatest moment on national grounds, 
especially if it can be correlated with evidence of 
a standard of health and tho like The investiga¬ 
tions of Prof Fleure and his colleagues m Wales, 


which seek to link up racial characters with the 
incidence of disease and othor factors of social 
significance, do more than justify an appeal for 
public assistance towards tho cost of the survey, 
which will bo not inconsiderable Indeed, in the 
eyes of some, such inqmnos, of winch the survey 
is an essential preliminary, justify a claim for 
Government assistance A knowledge of the 
physical characters of the population of Britain 
is of tho greatest interest to science, but it 
should be beyond tho need of argument to 
show that it is of no less moment to tho 
Stato 
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Geology and Mineral Wealth of Burma 

(1) The Geology of Burma By Dr H L Chhibber, 
with Contributions by R Ramamirtham. Pp 
xxvui-f-538 + 26 plates (London' Macmillan 
and Co , Ltd , 1934 ) 30s net 

(2) The Mineral Resources of Burma By Dr 
H. L Chhibber. Pp xv + 320 + 10 plates 
(London Macmillan and Co , Ltd , 1934 ) 
18s net 

(1) nnHE need for a treatise on the geology of 
A Burma has been felt for many years, not 
only by those interested particularly in that 
country, but also by geologists who study tho 
earth’s crust on broad structural lines, by pala>o- 
botanists and palsoozoologists who trace tho 
natural history of flora and fauna throughout 
geological ages on world-wide evidence, and by 
petrologists who correlate information from dif¬ 
ferent petrographic provinces to enable them to 
establish generalisations of great importance with 
respect to the story of the rocks. The need has 
been greater in the case of Burma than almost 
any other portion of the globe, because that 
country is situated to the south and west of one 
of the most extensive parts of the earth’s surface 
about which least is known geologically. Tibet, 
Mongolia and Siberia to the north, and Siam and 
China to the east, have never been surveyed by 
geologists, with the result that for many thousands 
of square miles in that part of tho world, geological 
knowledge is Bcanty in the extreme and, unfor- 
tunately, likely to remain so for some generations. 
It thus becomes of the greatest importance to 
place on record the available geological data 
about the only part of this vast land-mass where 
geologists have for some years been at work. 

An account of the geology of so extensive a 
oountry as Burma must necessarily be largely a 
compilation. A careful summary and critical 


e ws 

analysis of the work of others by one who, like the 
author, ir well-qualified for the task, is valuable 
in itself, but tho importance of this volume 
is greatly enhanced by the fact that the author 
has himself surveyed geologically certain parts of 
the country, enabling him to correlate inform¬ 
ation from isolated areas and to give, for the first 
time, a general outline of the geology of most of 
the province, although there still remain important 
gaps, especially in some of the hill regions 

Tho first three of the thirty-four chapters deal 
with physical features, nver systems and lakes , 
chapters iv-ix with earthquakes, hot-spnngs, mud- 
volcanoes, denudation, limestone eaves and the 
coast-line , chapters x-xxvi describe the geological 
formations from tho Archean to Post-Tertiary 
deposits ; chapters xxvii-xxxn give an account of 
igneous activities and petrological descriptions and 
chemical analyses of various types of rocks; 
chapter xxxiu gives a series of variation diagrams 
based on rock-analyses, and the final chapter con¬ 
tains much new mformation relating to the 
geotectonics of the country 

The author, when recently in Great Britain, 
availed himself of tho opportunity of consulting a 
number of eminent geologists on various branches 
of the subject, and was particularly fortunate in 
being able to incorporate two valuable appendixes, 
one on the correlation of the geology of Burma 
and Malaya specially written for this volume by 
J. B. Scnvenor, late director of the Geological 
Survey Department of the Federated Malay States, 
and the other on the correlation of the geology of 
Burma and Assam, by P Evans of the Burmah 
Oil Co. 

The book is illustrated by twenty-three plates, 
thirty-seven figures and three geological mups in 
folder-form. A comprehensive, almost complete, 
list of references is added at the end of every 
chapter. 
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(2) Burma w one of the most important pro¬ 
vinces of the Indian Empire as a source of minerals 
of economic importance, and with respect to 
petroleum, silver-lead-zine ores, and tungsten ore 
it is the chief British producing country in the 
Far East Indeed, during the War, its mineral 
production was of extreme importance It supplied 
the Empire, for example, with most of the ore 
from which tungsten, needed for the manufacture 
of high-speed tools essential for munition purposes, 
was extracted Deposits carrying gold, ores of tin 
and other base-raetals, aro mim'd in the country, 
and coal of an inferior quality occurs extensively 
Its famous rubies and sapphires are still being 
mined, but on a considerably smaller scale than 
formerly, because of the success of their synthetic 
produt tion 

It was a wise decision on the part of the author 
not to include an account of these important 
mineralised areas in the volume dealing with the 
geology, but to publish it as a separate book 
Although the two subjects aro com piemen tary, 
large tractH of the country which are of geological 
interest contain no minerals of economic import¬ 
ance, these being very restricted in their dis¬ 
tribution in Burma, as in most other countries 
Mining engineers and mining geologists will be 
thankful for a work which, within 320 pages, deals 
with most of the hitherto known areas of mineral¬ 
isation in a province of growing importance in its 
mineral production 

The first chapter describes the geological and 
geographical distribution of the mineral deposits 
with statistics of outputs for the period 1926-30 
Figures for two later years could have been 
included The remaining fifteen chapters deal 
separately with the different mineral occurrences, 
that on petroleum being by Dr L Dudley Stamp. 

Because of the gold boom, much attention is 
being given at present to the occurrence of this 
metal in Burma The chapter on gold, however, 
whilst containing useful and recent information, 
occupies only eight pages, which is out of pro¬ 
portion, for example, to the sixty-four pages 
devoted to the relatively less important mineral 
jadeite Those interested in the wide distribution 
of gold in this province will be well advised to 
consult the valuable article on this subject by 
Dr. Coggin Brown, published this year in the first 
two issues of the Mining Magazine 

The book is illustrated by nine plates, thirteen 
figures, and a folder giving a sketch map Bhowing 
the important mineral occurrences It is well 
indexed, and bibliographies are given at the end 
of each chapter 

The fonhat of the two volumes is all that could 


Faraday's Diary 

Faraday’s Diary being the various Philosophical 
Notes of Experimental Investigation made by 
Michael Faraday , DC L , F R S , during the 
Years 1820-1862 and bequeathed by him to the 
Royal Institution of Or eat Britain Now, by 
order of the Managers, printed and published 
for the first time, under the Editorial Supervision 
of Thomas Martin Vol 5 Sept 6, 1847-Oct 
17, 1851 Pp xiu I 456 + 2 plates (London 1 
G Bell and Sons, Ltd , 1934 ) 7 vols , £12 12s 0 d 
net 

A T the opening of the period covered by this— 
the fifth volume of Faraday’s Diary— 
Faraday was fifty-five years of ago, and signs of 
that failure of memory which clouded his later 
years were increasing Thus, m the summer of 
1847 we find, in a letter to Lord Auckland, com¬ 
plaints of giddiness, loss of memory and confusion 
So to his faithful correspondent, Schonbein, he 
writes enthusiastically concerning ozone, but takes 
shame to “soy that I have not yet repeated the 
experiments, but my head has been so giddy that 
my doctors havo absolutely forbidden me the 
pleasure of working and thinking for a while, and 
so I am constrained to go out of town, be a hermit, 
and take absolute rest” Two years later, we find 
him writing to Matteucci to the effect that “1 
have lately been working for full six weeks trying 
to procure results, and have indeed produced 
them, but they are all negative But the worst 
of it is that I find on looking back to my notes, 
that I ascertained all the same results experi¬ 
mentally eight or nine months ago, and had 
entirely forgotten them” 

Illness and failure of memory combined make 
a sad handicap , nevertheless, Faraday’s output 
of work—the rough notes of which fill more than 
four hundred and fifty pages of the published 
diary—was remarkably large, and in the fertile 
year 1860, he read no fewer than five papers 
before the Royal Society Over and above this 
he gave, during the period 1847-61, courses ol 
lectures on the allied phenomena of chemical and 
electrical forces, on static electricity, the Juvenile 
Lectures on the chemical history of a candle, 
Christmas Lectures on the forces of matter, and 
a course of six lectures on “some points of domestic 
chemical philosophy— a fire, a candle, a lamp, a 
chimney, a kettle, ashes”. These, with Friday 
Evening Discourses, ranging from Sohbnbein'fl 
ozone to De la Rue’s envelope machinery, repre 
sent a volume of work which would do no dis¬ 
credit to Faraday’s great powers, even at their 
heyday 

Dominating the early part of this volume of the 
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Diary are the experiments on magneerystallic 
action, initiated by a description of Plucker’s 
experiments on crystals (he makes an odd 
occasional appearance in the Diary as Pluckncr) 
In 1849-50 we have the record of the experiments 
on the relation of gravity to electnoity, on dia¬ 
magnetic action, on gases in the magnetic field, on 
magnetic conducting power and on atmospheno 
magnetism , the year 1851 provides the data for 
the twenty-eighth and twenty-nmth (the last) 
series of Experimental Researches, on linos of 
magnetic force and on the employment of the 
induced magnoto-eleetrio current as a test and 
measure of magnetic forces 

To this period belongs the introduction of the 
terms paramagnetic and diamagnetic, due to 
Whewell, who writes to Faraday in July 1850 • 
“The purists would certainly object to the 
opposition of ferro-magnelic and dia-magnehc 
it would appear that the two classes of magnetic 
bodies are those whioh place their length parallel 
. . to the terrestrial magnetio lines, and those 
which place their length transverse to such lines 
Keepmg the preposition dta for the latter, the 
preposition para or ana might be used for the 
former Perhaps para would be best, as the word 
parallel would be a technical memory for it” 

It will be seen that the Diary shows little falling- 
away in the intrinsic interest of its contents It 
is superfluous to add that this volume, in the 
matters of editing and of printing, preserves the 
high standard of its predecessors A F 


The Teaching of Geography 

Memorandum on the Teaching of Geography 
Issued by the Incorporated Association of 
Assistant Masters in Secondary Schools Pp 
xvi+418 (London • George Phibp and Son, 
Ltd , Liverpool • Philip, Son and Nephew, 
Ltd , 1935 ) 7s. U 

"'HE established place which geography has 
taken in the eduoation&l currioulum during 
the last thirty years has been gamed by a revolu¬ 
tionary change in the outlook of the subject 
From a mere recital of place names and unoorre- 
lated facts, disliked by both teacher and pupil, 
it has developed into a study of the interrelation¬ 
ships of various distributions on the earth’s 
surface and their relation to human activity 
The time is opportune for this review of the 
scope and position of the subject, which has been 
•Bade by a representative committee of teaohors 
In discussing the aim of the work, the committee 
stresses the value of geography as a unifying 
subject, correlating not only various soientifio 


studies, but also giving a link liotween humanistic 
and scientific sides of the curriculum While the 
utilitarian side of geography is not overlooked, 
the committee stresses rather the cultural aspect, 
inasmuch as geography properly taught gives a 
view of tho world as a whole and provides a back¬ 
ground for a true appreciation of local peculiarities 
and national aspirations It deprecates the teach¬ 
ing of economic geography as apart from regional 
treatment of the world as giving a non-geographioal 
bias It might have added a warning against the 
tendency of many textbooks and some teachers 
to regard the world merely as a field for industrial 
oxplortation 

After discussing a schomo of work for sohools, 
m which the committee advocates tho teaching 
of physical goography as mcidontal to human 
interests rather than as an end in itself, the neces- 
sity of noting historical factors in many geo¬ 
graphical topics is pointed out, for example, the 
woollen industry, and thus providing the oppor¬ 
tunity of linking history with geography This is a 
more satisfactory plan than tho attempt to teach 
historical geography by itself, which may lead to 
tho pitfalls of ovcr-gonorabsation and exaggeration 
of ‘geographical control’ 

In useful chapters on teaching methods and 
apparatus the value of tho globe as correcting 
misconceptions due to flat maps is noted Possibly 
more attention might have been given to the nature 
of wall maps and atlases, of which many produced 
for school use are crude and over-generalised A 
list of books suitable for the school library is not 
intended to be exhaustive, but the inclusion of 
several might bo criticised In a discussion on the 
trauung of teachers, the value of travel is an 
important point raised This is rightly said to be 
as necessary to teachers of geography as to teachers 
of modem languages, to whom it is generally 
’ oonoeded 

A long chapter on examinations oontams many 
criticisms and suggestions that Bhould be helpful 
to examiners who are conscious of the pitfalls 
which beset them Tho committee believes in easy 
papers with a high standard of marking It gives 
a oautious acceptance to the now stylo of paper 
which certain examination lioards are now trying 
These papers in their demand for factual know¬ 
ledge and discouragement of critical answers 
destroy initiative and penalise the bright con- 
didate at the expense of the dull one Tho greater 
possibilities of standardising the marking of a 
number of examiners seems to be tho chief, if not 
the only merit of this typo of papers Their 
acceptance would mark a distinct reversion to the 
old and non-educational aspect of geography. The 
volume concludes with a careful bibliography of 
geography teaching R N R B 
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A Course of Psychology 
The New Field of Psychology the Psychological 
Functions and their Government By Prof 
Madison Bentley. Pp xvi + 439 (New York 

and London • D Appleton-Century Co , Ino , 
1934 ) 12#. 6 d net. 

ROF MADISON BENTLEY has chosen an 
ambiguous and even a misleading title for 
his book To most people the phrase “the new 
field of psychology” will suggest a study of one 
or more of the many reoent movements m psycho¬ 
logical science. In fact, as all psychologists know, 
Dr. Bentley published a book called “The Field 
of Psychology” some timo ago, and this volume 
is simply a very thorough revision of that. 

The author now ceases to discuss anything in 
terms of ‘mental’ events, processes, or forms of 
existence, and writes only of functions. The 
functions of the living organism, ho holds, can bo 
studied m two ways as chemical and biological 
processes which run their course within tho bodily 
organism itself, and as psychological processes 
which cannot apparently be very clearly defined, 
but all of which involve some direct interplay 
between tho body and what goes on outside the 
body Psychological functions he considers to be 
of three main varieties, those which further 
apprehending, those which carry out action, and 


thoso which lead to comprehension All these 
are closely related to the physiologioal functions, 
and must bo regarded as growing out of them, 
and as based upon them. With this general soheme 
he discusses all the usual questions raised in a 
functional psychology. 

The book is a textbook, and appears to be 
intended to cover the requirements of an intro¬ 
ductory but comprehensive course. It consists of 
printed lectures, and it has much of the discursive¬ 
ness and illustrative character of the lecture form 
Students and teachers are likely to get a little 
weary of it before they have finishod, and to look 
for some presentation more direct and oondensed. 
But of course it is well informed, it is generally 
clear, and it has the high merit, in a general 
psychological textbook, of complete consistency 

Dr Bentley has printed seventy pages of foot¬ 
notes to his lootures. Both the teaoher, and the 
student who already knows something of psycho¬ 
logical investigations, wall find these far and away 
the most interesting part of the work. It is here 
that the author disousses tho views of other 
people, and indicates the sort of roading that he 
would wish his students to undertake His ex¬ 
positions are somotimes arresting, his criticisms 
usually exceedingly good and not by any means 
always the conventional ones, and his seleoted 
authorities excellently ohosen. 


Short Notices 


Russian Sociology : a Contribution to the History of 

Sociological Thought and Theory By Dr. Julius F. 

Heoker. Pp. xvi + 313, (London Chapman and 

Hall, Ltd., 1034 ) 8#. 6 d net. 

The writings of nearly thirty social philosophers are 
reviewed and summarised by Dr. Hecker m this 
book, wlnoh is re-issued after nineteen years Its 
general tendency will soon be obvious to tho roador, 
especially if ho turns towards tho latter part of the 
volume, but it should be observed at once that the 
review covors the work of many other thinkers than 
those belonging to the later phase of dialectical 
materialism So far as it does tjhis, it both moreases 
the value of the book and the ease of the reader. 

True and interesting remarks flash out here and 
there, and one is always curious to see how the 
generally accepted facts of the modern industrial 
State are met by the abstraot theorist, whether of 
the Lenin or any other school. Mikalovsky, for 
example (fl. 1842-1904), said quite truly that, 
‘‘Atrophy of the physical or the mental characteristics 
of man is possible through sooial or eoonomio sub¬ 
division of labour”. Bogdanov, the later and more 
purely theoretical writer (fl. 1873-1928), suggests 
that this may be oorreoted, “for the further increase 
in the complexity of machinery and the growing 
intelligence of the workers will eventually remove 


the final vestige of specialization Organizer and 
worker will merge into one"—a cryptio remark akin 
to the Still more famous Marxian dogma that action 
and thought are identical. More definite is Bog¬ 
danov’s criticism of the Marxian dootnne that the 
ruling olaas owed its position to the ownership of the 
means of production ; Bogdanov would find it rather 
m the power of organisation. He is also the first 
exponent of ‘teetology’, or ‘organisation-scienoe’, 
claiming for man the power to organise the “outer 
forces of nature, as well as human forces and ex¬ 
perience itself”. Here is the philosophy of a national 
plan in its gorrmnal and most general form. The 
result of suoh organisation, especially m its Russian 
shape, we are all awaiting with interest; that it 
can contain muoh of the personal liberty whioh so 
many of these writers so ardently desire, is the most 
doubtful point. F. S. M 

Geologic Structures. By Bailey Willis and Rohm 
Willis Third odition, revised. Pp. xvm+844 
(New York and London : McGraw-Hill Book Co , 
Ino., 1934.) 24#. net. 

This book was first published in 1923 and a seoond 
edition appeared in 1929. In the third and latest 
edition the text has been completely rewritten and 
rearranged, while some fifty additional maps and 
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figures have been added As a result, the value of 
the book has been considerably onhanrod, and in 
its new form it is undoubtedly the most exhaustive 
treatise on structural geology in tlio English language 
The subjoct is treated from a desoriptivo and 
analytical point of view and there is a conspicuous 
absence of the confusing mass of thoory and hypo¬ 
thesis with which tho literature of tectonics is so 
overburdened The descriptive portion of the book 
is preceded by a discussion of the fundamental 
mechanical principles involved in the deformation 
ot rock masses The description of oach tyjie of 
structure (folding, faulting, etc ) is followod directly 
by a detailed analysis of tho stresses and strains 
involved in its production 

Now chapters have been added on “Tho Physio¬ 
graphic Expression of Structure” and on “Pructioal 
Problems”, while the section doaiing with tho wider 
problems of earth dynamics has been completely 
rewritten and affords an excellent account of modern 
views concoming the nature, age, constitution and 
physical und thermal state of tho oarth. 

Although the book is of a detailed and systematic 
nature it is equally suited to tho needs of tho 
elementary student and tho advanced worker, since 
the purely descriptive and tho analytical sections 
respectively are treatod separately, as indicated in 
the tablo of contents 

.1 Hundred Years of Psychology, 1833-1933 By 
Prof J C Flugel (100 Years Series ) Pp 384 
(London Gorald Duckworth and Co , Ltd , 1933.) 
16« not 

This important book fills a very obvious gap in 
psychological literature, and will serve for many 
years as the most useful outline, although in no 
way sketchy, of psychology during its period of most 
energetic development 

Tho author begins by giving a vivid picture of 
tho position a hundred years ago, when Herbert's 
works had laid the foundation of psychology as a 
subject in its own right Tho next part surveys the 
period up to 1860, showmg the riso of systematic, 
physiologioal and abnormal psychology During tho 
next period, that is, up to 1900, the influence of the 
theory of evolution was felt, and psychology was 
applied to probloms of the individual, the child and 
the animals ; a period that experienced the activities 
of Spencer, Galton, Wm. James, Feohner, Helmholtz, 
Wundt, Charcot and Ribot, to mention only a few 
names, was clearly one of rapid development. 

During the last thirty-three years there has been 
a tendency for sohoola to develop, each probably 
feeling much more in opposition to tho others than 
will later prove to bo the case The most outstanding 
characteristic of this period has been the fruitful 
application of psychology to education, industry and 
medicine 

Unlike so many shorter histones, this book is 
interestingly written and should be read by all 
students of psychology, who will gain much from 
seeing their own speciality in perspective and treated 
m an unbiased way. 


Qeometnschc Elektronenoptik • Orundlagen und 
Anwerulungen Von E Brucho und O Sehorzer 
Pp xii f-332 (Berlin Julius Springer, 1934 ) 
28 40 gold marks 

Electrons behave in many respects liko light They 
may travel in straight linos , may ho ‘refrac ted’ in 
oloctric or magnetic fields, may be focused as by a 
lens in suitably graded holds, or may be caused to 
produce interference patterns in properly disposed 
apparatus These are the matters which the authors 
of this book havo < boson for their topic, and which 
they have elaborated with most praiseworthy atten¬ 
tion to dotail and extreme completeness of refeienco 
Almost exactly the first half of the volume (1R4 
pages) is devoted to tho more mathematical and 
theoretical parts of the subject, whilo tho second half 
(165 pages) is concerned with the moro practical 
applications Commencing with the formal analogy 
between light waves and electrons, tho authors pro¬ 
ceed in logical manner to develop the theory of the 
motion of electrons in oloctric and magnetic fields, 
including a very cumploto mathomatual discussion 
of ‘electron lenses’. Tho experimental side of the 
subject is always kept in viow 

In tho socond half of the book tho development of 
the original Braun tube to the present-day cathode 
ray oscillograph is first detailed, followed by a long 
chapter on the ‘electron nncroscopo’ A very intei ost- 
mg set of comparison photographs of tho same objects 
taken through the ordinary light microscope and the 
new electron microscope allow the reader to form his 
own conclusions about tho present stato of the new 
teclimquo in relation to the old 

Herbert Spencer's Sociology a Study in the History 
of Social Theory, to which is appended a Biblio¬ 
graphy of Spencer and his Work By Dr. J Rumnoy 
(Herbert Spenoer’s “Descriptive Sociology”, con¬ 
tinued by his Trustees ) (Published for Herbert 
Spencer’s Trustees) Pp xvi + 367 (London: 

Williams and Norgate, Ltd , 1934 ) 10s. M. net. 
The winding up of tho trust created under tho will 
of Herbert Spencer for tho publication of sociological 
material relating to tho less advanced societies lias 
been fittuigly marked by tho Trustees m the publica¬ 
tion of this account of Herbert Spencer’s sociological 
work Dr. Rumney, to whom they entrusted the task, 
has wisely not confined himself to a summary of Spon- 
oer’s theories, but has analysed them critically in the 
light of modern developments m theory and method 
Spencer has not received a very cordial welcome 
m academic circles, and it wdl perhaps come as a 
surprise to many who have not an extensive acquaint¬ 
ance at first hand with his writings to find how well 
they stand tho test Dr. Rumney finds the mam 
ground of criticism m the attention given to structure 
rather than function and in the neglect of modem or 
oivilised societies in favour of primitive or archaie 
forms. The explanation of the latter failing, as he 
points out, is that in the days in which Spencer was 
working it was erroneously believed that the ‘savago 
society is the simpler—a fallacy exposed by modern 
research 
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Mathematical Biophysics 
By N RaShevsky, Department of Physiology, University of Chicago 


T HE application of physico-mathematical 
methods to biology has boon advocated 
now and again by scientific workers , but until 
recently no systematic attempt to create a 
mathematical biology has been made, and the 
advocates of this ‘science to come’ have confined 
themselves to outlining the possibilities of such 
an approach True, there is a wealth of literature 
on the application of mathematical statistics to 
various biological phenomena , but the whole of 
this field of rosearch lacks almost completely the 
physical point of view General physics is accepted 
as of paramount importance in the study of bio¬ 
logical phenomena , tho application of physical 
methods has already resulted m important bio¬ 
logical discoveries But most of this application 
is restricted to the uso of physical apparatus in 
biological experiment, and very bttle attempt has 
been made to gam an insight into the physico¬ 
chemical basis of life, similar to the fundamental 
insight of tho physicist into the intimate details 
of atomic phenomena Such an insight is possible 
only by mathematical analysis , for our experi¬ 
ments do not and cannot reveal those hidden 
fundamental properties of Nature It is through 
mathematical analysis that we must infer, from 
tho wealth of known, relatively coarse facts, to tho 
much finer, not directly accessible fundamentals 
The greatest advances ot modem physics are 
due to such men as Einstein, Bohr, Heisenberg, 
Dirac, who unravel the mysteries of the physical 
universe by the power of their thought, using 
mathematics as their tool 

The objection has been frequently raised that 
mathematical methods, however useful in physical 
science, are inapplicable to biology, because of the 
tremendous complexity of biologioal phenomena 
But this argument should really lie used m favour 
of, rather than against, the application of mathe¬ 
matics to biology A simple phenomenon can be 
understood by mere ‘inspection’, but it requires 
mathematical analysis to sec through a complex 
system. The mam thing is to apply mathematics 
methodologically correctly, by first studying 
abstract, over-simplified oases, which may even 
perhaps havo no counterpart in reality After¬ 
wards the various complexities of tho oase have to 
be taken into account gradually, as second, third 
and higher approximations. This use of abstract 
conceptions m tho beginning is the characteristic 
of the physioo-mathematioal method Violation 
of this rule, and all attempts to start with actual 
cases in all their complexity, result in failure and 


have contributed to a sceptical attitude towards 
mathematical methods* 

The following brief review of my own researches 
in mathematical biophysics may serve to illustrate 
the fruitfulness of a mathematical approach to 
this fiold 

The fundamental living unit is the cell , hence 
it is with the study of a cell that we must begin 
But, faithful to our rule, we must start with a 
mathematical description not of any given typo 
of actual cell, but of an abstract concept of a oell 
Not only are there innumerable varieties of cells, 
but also no two cells are quite abke They differ 
m size and structure and chemical composition 
Most of them possess a nucleus , somo have 
several, others havo none Some cells consume 
oxygon, some not Somo metabolise one type of 
substanoe, others a different type If we discard 
all such properties of a coll as are not common to 
absolutely all cells, we arrive at tho following 
definition of a oell, which holds for all colls what¬ 
soever and which wo take as defining our abstract 
conception of a oell. 

A cell is a small liquid or semi-liquid system, 
in which physico-chomioal reactions are taking 
place, so that some substanoes enter into it from 
the surrounding medium and are transformed, 
through thoso reactions, into other substances 
Some of these other substances remain within the 
system, causing it to increase in size ; some diffuse 
outwards 

Such a system is no longer so oomplex as to 
forbid any application of mathematical analysis, 
and we shall proceed to investigate mathematically 
various properties of such systems, or in other 
words, various consequences of the above defini¬ 
tion 

At a first glance not muoh can be done with such 
a general definition, but actual analysis shows quite 
the opposite As in geometry extremely simple 
axioms and definitions lead us to very complex 
propositions by reasoning, so will the same mathe¬ 
matical reasoning lead to important conclusions 
from the above definition of the cell 1 

First of all, it is oasily demonstrated that when¬ 
ever a system oonsumes or absorbs any land of 
substanoe in solution in the surrounding medium, 
the concentration of this substanoe will not remain 
uniform, either in the system itself, or in the 
surrounding medium The concentration outside 
of the system will have a gradient towards tho 
system . m the system itself there will be a 

• cr my srtlols In "PhUoaophy of Sclenoe”, l, 178 , 1884 
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gradient from the periphery towards the inside 
The reverse holds truo whenever the system pro¬ 
duces a substance which diffuses outwards into tho 
milieu exteme. Tho concentration will bo greatest 
inside, and will decrease towards the periphery, 
and will then further decrease with increasing 
distanoe from the system Tho exact variation of 
the concentrations from point to pomt will depend 
on a number of faotors, such as the size and shape 
of the system, the diffusion constants inside and 
outside, tho permeability of the boundary, the typo 
of reaotion producing tho gradiont, etc But when¬ 
ever a reaction producmg or absorbing a aubstanoe 
takes plaoe in the system, as is always the case 
with a living cell, such gradients of concentration 
are present. 

Any dissolved substance produces an osmotio 
pressure, whioh for dilute solutions is proportional 
to the concentration of the solute , hence, when¬ 
ever concentration gradients are present, they 
result in non-umforimty of osmotic pressure This 
in its turn results in forces, acting on each element 
of volume, and proportional to the gradients of 
pressure. Thus the very general and simple fact 
that every cell metabolises leads to the existence of 
a system of forces within and without the cell 
Like the gradients of concentration, the exact 
distribution of these forces will vary from case to 
case ; but they are always there 

Having thus deduced tho existenoo of these 
forces, we must now investigate their possible 
effects To this end wo must investigate various 
possible cases, which open up an unexplored field 
to the mathematician. 

We 8tart with tho simple case of a spherical 
homogeneous cell, which either absorbs or produces 
some substance at a constant rate per unit volume • 
this rate being independent of the concentration 
of the substance. The distribution of concentra¬ 
tions within and without the cell has in this case 
a spherical symmetry and can be easily calculated 
the resultant foroe will be zero But things are 
different if tho cell is slightly doformed from its 
spherical shape Mathematical investigation of 
the forces produoed by such a deformed cell shows 
that, for substanoes absorbed by the oell, the 
foroes are such as tend to restore the spherical 
shape ; but for substances which are produoed by 
the oell, the forces are such that they tend to 
increase the departure from the spherical and to 
divide tho oell into smaller ones. Sinoe in an 
actual oell substanoes are both produoed and 
absorbed, the net result will depend on whioh 
foroes prevail. This, again, is determined by 
various physical constants of the oell, the rates 
of reaotion, eto. 

Let us consider the more interesting case, when 
the dividing forces prevail. It oan be shown that 
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even in this case the oell will only become unstable 
and divide spontaneously when its size is greater 
than a oertam oritical value , for when tho cell is 
below that size, surfaoe tension, which opposes 
division, always prevails This critical size can be 
calculated in terms of tho above-mentioned con¬ 
stants of the cell Although we do not know 
these constants with any accuracy, we have a fair 
knowledge of their order of magnitude, and can 
estimate the order of magnitude of the critical size 
at whioh a cell will divide, it it divides at all 
Tho sizes thus calculated happen to be the same 
as the sizes of actual living cells 2 We thus see 
that, merely by virtue of its metabolism, every 
oell contains in itself factors which may cause its 
division into two, whensoever in tho course of its 
growth it comes to exceed a definite critical size 
The half-cells grow on until they in turn divide, 
and so on 

As our next step, we must consider more com¬ 
plex cases of cells consisting of two phases, nucleus 
and cytoplasm The mathematical treatment 
here becomes much more complicated, but the 
general results remain the same 

A further step loads us to non-sphencal cells. At 
a first glance the existence of free, non-supportod, 
liquid systems with a non-sphorioal shape sounds 
like nonsense, sinoo wo know from the laws of 
capillarity that in such a case the only stable 
shape of equilibrium is a sphere But this holds 
true only when forces other than a constant surfaoe 
tension are absent Now, the prosenoo of con¬ 
centration gradients produces non-uiuformities in 
the surface tonsion of the cell, this modifies the 
situation and makes non-sphencal shapes of 
equilibna possible But those non-sphencal shapes 
are possible only so king as the cell motabohsos, 
as soon as tho oell dies its metabolism stops, the 
gradients disappear and tho coll assumes a sphencal 
shape An illustration of this is found in many 
umoellular organisms, whioh possess oblong and 
sometimes eccentric shapos during life, but round 
up after death 3 

We have seen that the foroes discussed above 
do not always produce division of the oell In 
such a case, howevor, a cell will not grow in¬ 
definitely As it increases its specific surface 
decreases, and the relative rate of growth de¬ 
creases too A stage will be reaohed when 
anabolism just balances katabolism, and no further 
growth will result 

The osmotic foroes are not the only ones pro¬ 
duoed by concentration gradients. Other foroes, 
due to attraction between various molecules, ontor 
into play whenever concentration gradients are 
present. These foroes may be of opposite sign to 
the osmotio ones Taking them into account 
makes the whole picture muoh more oomplex, but 
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the general conclusions remain as given above. 
We see that our apparently simple definition of a 
oell neoessanly implies a complexity reminding 
one of the aotual conditions in biologioal systems 1* 

An objection has been raised to all the above 
considerations that, in aotual cells, protoplasmic 
streamings are often observed, which should stir 
the interior of the cell and even out the concen¬ 
tration gradients This objection is based on 
fallacy. Not only'does the existence of proto¬ 
plasmic streaming constitute no argument against 
the existence of gradients, but it is a positive proof 
for their existence Where there are streamings, 
there are the forces which produce them , and if 
everything were homogeneous, no suoh foroes 
could be produced It is true that the oocurrenoo 
of streamings will modify the distribution of 
forces, and so far tins complication has not been 
taken into account, it is one of the next problems 
on our programme. It has been already suggested 
that such a further generalisation of the theory 
may throw light on the mechanism of locomotion 
in the Protozoa 

Thus far wo have been considering the effect of 
the forces produced by the cell on the cell itself, 
but the concentration gradients outside the cell 
result also m foroes between one cell and another 
All those forces being of the same origin, there is 
a close relation between them Whenever we have 
an aggregate of cells in which the dividing factors 
prevail, they will repel each other On tho other 
hand, when the ‘restoring’ factors prevail, cells 
attract each other. Of all cells, the neurones have 
most completely lost their property of dividing ; 
we should expect forces of attraction between 
them. Indeed the existence of such foroes has 
been inferred by a number of neurologists, notably 
Anens Kappers and Ramon y Cajal, from various 
observations The peculiar irregularity in shape 
of the neurones and the existence of a great 
number of interneuronic connexions is also to be 
accounted for by those forces. It has been sug¬ 
gested that a formation of new anatomical con¬ 
nexions between neurones may be the cause of con¬ 
ditioned reflexes and learning. Calculation shows 
that the above forces may acoount for it. Under 
certain conditions they will produoe an aotual new 
oonnexion in a very small fraction of a second. 
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This leads us towards a mathematical theory of 
nervous functions. We find that, under very 
genera] conditions, aggregates of oells suoh as are 
studied above will possess many properties char¬ 
acteristic of the brain. These include differential 
discrimination of spatial and temporal patterns by 
learning, and what is known m psychology as 
‘Gestalt-transposition’ For details we must refer 
to the original papers 1 

Finally, the theory of mteroellular forces has 
been appbed to the form of cellular aggregates, 
forming multicellular organisms It has been 
shown that those forces acoount m a general way 
for the various stages of embryonic development 
(blastula, gastrula, neurula), and for the gross 
features of the forms of various classes of animals 5 

Having thus started from a study of tho most 
general properties of a cell, we arrive in a doduotivo, 
synthetic way at a possiblo understanding of such 
problems as “why we behave as wo do” and “why 
we are shaped as wo are” 

We have not mentioned at all the ‘meohamsm- 
vitahsm’ controversy. The problems discussed 
here are ontirely independent of its issue, if there 
be an issue*. Whethor tho present-day concepts 
of physics will provo sufficient to provide an 
exhaustive explanation of life, or whether new 
principles will bo introduced in the future, the 
treatment of those problems will of necessity be 
mathematical, if it is to be oxaot and soientifio 
and not to resolve itself into mere verbal 
disputes. 

Muoh remains to be done, but there oan be 
little doubt of the fruitfulness of this approach 
The further we prooeod, tho more difficult be¬ 
come the mathematics mvolved ; but tho results 
compensate for all difficulties 0. F Gauss, “rex 
mathematioorum”, derived many an inspiration 
for his purely mathematical disoovenes from the 
study of physical phenomena. The time has oome 
when mathematicians may find their problems in 
the ever-inspinng realm of living Nature. 

1 Pmtopkuma, 14, 99 , 1931 U, 427 , 1932 IS. 387 , 1932 
Phyoict, 1, 143, 1931. 

■ Cold Spring Harbor Sympoala on Quantitative Biology, 8 , 1934 

' Phytia, l.c 

* Forthcoming In "Phlloaophy of Soienoe” and In tho Journal oj 
Omani PtyeMoyy 

' Protoplaama, 89, 180 ; 1933 

• Of. concluding paragraph* In “Philosophy of Sclenoe”, I o 


Racial Studies in Britain 


T HE proposals put forward by the Royal 
Anthropological Institute for an organised 
anthropometric survey of Great Britain (see 
Natubh, 135, 463, 1935) revives a project in an¬ 
thropological research of whioh too little has been 
heard in recent years It is a project whioh has 


had a curiously chequered history; and its fate 
up to the present has been less than is deserved 
both by its intrinsic merits and by the enthusiasm 
and strenuous efforts of those who, from time to 
time, have endeavoured to bring it to practical 
effect. The story covers more than half a century 
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of the comparatively short history of anthropology 
as a science. 

The racial history of Britain begins in what is 
now called pre-history with the studies of pre¬ 
historic skeletal material by Barnard Davis, 
Thumam and Rolleston From this emerged the 
concept of a racial succession of long-heads and 
broad-heads of the stone and bronze ages with 
the long-headed Saxons and intruding Danes as 
an overlying clement in the building up of the 
population Kven before the publication of 
Thumam and Davis’s “Crania Bntanmca”m 1865, 
Dr John Beddoe had been at work in the ’fifties, 
collecting particulars of hair- and eye-colour in 
Scotland, Ireland and England, which he was 
afterwards to utilise in his “Races of Britain” 
But the first organised attempt at measurement 
of the living on an extended scale was made by 
the Anthropometric Committee of the British 
Association which reported in 1878 and succeeding 
years and in 1883 published a comprehensive final 
report, to which reference is sometimes made 
under the name of its secretary, C Roberts, who 
was responsible with Sir Rawson W Rawson for 
its compilation Notwithstanding tho lapse of 
time, and in some instances the uncertainty of 
conclusions based upon insufficient data, this is 
still the standard of reference for any compre¬ 
hensive account of measurements of tho living in 
the British Isles 

Various attempts, mostly somewhat spasmodic, 
were made to keep alive the work of tho Anthropo¬ 
metric Committee Francis Galton measured 
10,000 individuals at the International Health 
Exhibition of 1884, and a laboratory which he 
instituted at the South Kensington Museum with 
an elaborate programme of observations was in 
existence for some years. From the Manchester 
meeting of the British Association in 1887 until 
the Nottingham meeting in 1893, measurements 
were taken of such of tho members of the Associa¬ 
tion as visited a temporary laboratory set up at 
each meeting under the care of a committee which 
reported annually Other British Association 
Committees were appointed from time to time A 
committee on the measurement of children became 
a oommittee for the study of the abnormal and, 
acting in co-operation with a committee appointed 
by the International Congress of Hygiene of 1891, 
recorded the observation of 30,000 children in 
1892-93 and helped to secure the special treatment 
of the defective child ; while a committee to 
promote anthropometric measurements in schools 
collected a certain amount of information, aroused 
some enthusiasm, but failed to initiate any general 
°r extended action. Anthropometric observation 
also formed part of the extensive programme of a 
committee for the ethnographic survey of Great 
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Britain appointed in 1892, which published five 
reports between that date and 1899, when it 
ceased to exist m favour of a proposal for an 
Ethnographic Bureau for Great Britain 

Following this, the most serious effort in pro¬ 
moting anthropometric research was made early 
in the twentieth eentury by another Anthropo¬ 
metric Committee of the British Association ap¬ 
pointed in 1902, which, although it did not carry 
out measurements on the living as was originally 
intended, nevertheless had an important influence 
on tho further development of anthropometric 
observation This it achieved in the hrst place by 
drawing up under the chairmanship of D J 
Cunningham a code of instructions for anthropo¬ 
metric measurement, which, whatever its defects 
may have appeared to be to a later generation, 
secured the standardisation of a technique which 
was in advance of that of its day , and secondly 
by its efforts, and moro particularly the efforts of 
individual members of the committee, to secure 
tho recognition of an anthropometric survey of 
the inhabitants of Britain as a work of national 
importance, which should be supported by a 
subvention or even undertaken as a national 
charge 

In the latter of these two activities of tho Com¬ 
mittee one member was indefatigable This was 
John Gray, its secretary throughout the whole of 
its existence A native of Aberdeenshire, he had 
taken up anthropometric work in the ’nineties, 
when he used to visit tho fairs and other country¬ 
side gatherings in Buchan and record the physical 
measurements and characters of those who 
attended them His early contributions to anthro- 
pometnc research were studies of the material thus 
obtained, which were submitted to the Buchan 
Field Club In this work he was soon joined by 
Mr J F Tocher, then of Peterhead, who made 
an ethnographical study of tho school children of 
Buchan, which was also communicated to the Field 
Club. This work had one important consequence 
It brought the two men into touch with Sir William 
Turner, himself a famous cramologiBt and then 
professor of anatomy in the University of Edin¬ 
burgh, through whose influence they were able to 
obtain financial assistance for their further work 
of anthropometric survey, one outcome of which 
was the important and authoritative study of the 
physical characters of the inmates of the asylums 
of Scotland. 

It is not so much Gray’s work as a persistent 
measurer of heads on all occasions, suitable or 
otherwise, or his ingenuity in devising ‘fool-proof’ 
anthropometric instruments, with which we are 
ooncemed here, as with his unobtrusive but deter¬ 
mined and unceasing efforts to secure public 
recognition of the value of anthropometry, more 
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especially in its application to the population 
problem of Britain A word, howovor, must be 
spared for his early appreciation of the significance 
of biometno methods in anthropology. Like C. S 
Myers, whose paper on “The Future of Anthropo¬ 
metry ' in 1903 has been regarded as a land¬ 
mark, he recognised that much early work in 
physical anthropology was vitiated by the in¬ 
sufficiency of the data on which its conclusions 
were based, and advocated the employment, and 
himself consistently employed, sound statistical 
methods on the lines of Prof Karl Pearson’s work, 
in the critical treatment of the data of the 
observer 

It is not proposed here to attempt an examina¬ 
tion of the contribution of the biometric school 
to the racial history of the British population, of 
which a brilliant example has recently come from 
the pen of Dr G M Morant For one reason it 
stands somewhat outside the movement now 
under consideration, though, it ib to be judged, 
under the present proposals of the Royal Anthro¬ 
pological Institute, a more or loss complete fusion 
of material from both sides will now take place 

At about the timo of the appointment of the 
last-named of the Anthropometric Committees of 
the British Association mentioned above, the 
people of Great Britain were much alarmed, so 
far as was to be gauged from the daily Press, 
by the alleged fact of a serious physical deteriora¬ 
tion m the population and a marked inferiority 
of development among the children of the less 
well-to-do in the community. In part this was 
an aftermath of the Boer War, not unconnected 
with difficulties in recruiting for the Army Largely 
as a result of newspaper agitation, an Inter- 
Departmental Committee was set up to inquire 
into the matter Among those invited to give 
evidence before this Committee were several 
anthropologists, including D J Cunningham, 
chairman of tho Anthropometric Committee and 
by now professor of anatomy in the University 
of Edinburgh 

The Inter-Departmental Committee issued its 
report in 1904 Almost immediately afterwards 
the British Association met At Cambridge, where 
a full-dress discussion of the situation took place 
in Section H (Anthropology) under the presidency 
of Mr Henry Balfour, at which the Right Hon 
Arthur J. Balfour (afterwards Earl Balfour), 
then Prime Minister and president of the Associa¬ 
tion, was present. The most noteworthy features 
in the discussion were a doubt expressed by Arthur 
Balfour whether, judging from his own experience 
on his estate in Scotland, the oonditions in rural 
areas were such as to conduce to the superiority 
in physique usually attributed to the countryman 
over the town population, if such superiority were 
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a fact, and the conclusion, drawn from his observa¬ 
tions of hair- and eye-colour, by Dr F. C. Shrub- 
sail, that residence in urban areas favoured the 
dark as against the fair element in the population, 
and that this might possibly boar upon the 
incidence of disease, especially tuberculosis and 
cancer 

The question raised in the discussion by the 
president of the Association served to emphasise 
the fact, already made patent ill the report of 
the Inter-Departmental Committee, that there was 
a paucity of relevant measurement upon which 
any conclusion as to physique could be based 
Broadly stated, however, the conclusion of the 
Inter-Departmental Committee was that there was 
no evidence of organic, extensive or permanent 
physical deterioration in the population as a whole. 

It was olear that this conclusion rested, for the 
most part, upon expressions of opinion, 'well- 
founded, no doubt, rather than upon the evidence 
of extended and comparative series of measure¬ 
ments These did not exist, except in so far as 
afforded by the British Association Committee’s 
reports Other figures brought forward afforded 
no oertain basis of comparison For children and 
adolescents, it is true, restricted series were avail¬ 
able such as the measurements of the boys of 
Marlborough, where the annual anthropometric 
reports of Mr E Meyrick were a feature of the 
Field Club magazine for many years, and of Man¬ 
chester Grammar School, but little was known of 
the working-class child-population. 

Anthropologists were not slow to point out the 
defects of the report, and they emphasised the 
futility of discussion of groups of measurements 
from specific areas, or social groups, whether of 
adults or of children, unless a norm, or standard 
of normal development, or a series of such norms, 
had been established for the oountry as a whole 
and, more especially, for the various racial groups 
of which the population was composed So far 
as the measurement of ohildren was concerned, 
the anthropologists joined forces with the educa¬ 
tionists and every effort was made by deputation 
and otherwise to bring their views to the notice 
of the Government of the day. Arrangements were 
made for a joint discussion between the Anthropo¬ 
logical and Educational Sections of the British 
Association to take place at the Leicester meeting 
in 1907, m whioh even that distinguished authority 
on the sohool child, Prof. J. Munstorberg, was 
prepared to join But when the meeting took 
place, its thunders had been stolen. In the 
oourse of the debate, Mr. Ramsay Macdonald, the 
leader of the Labour Party, who had promised 
to speak in support of a demand for Government 
action, was able to report that the previous night, 
or rather In the early hours of that morning, a Bill 
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for the medical inspection of school ohildrcn had 
passed its third reading in the Houso of Commons 
For the success of this measure Sir Philip Magnus, 
the educationist, representative in Parliament 
of the University of London, had been largely 
responsible 

Tho self-congratulations of the anthropologists 
on this measure wore premature While recognising 
its value, and well aware of the benefit which, 
as time has shown, it was to confer on the people, 
when the Act oame into operation, they noted 
with regret that no provision was made for 
anthropometric measurement as a general opera¬ 
tion, and no attempt was made to set up a racial 
standard or standards against which to measure 
the abnormal or under-developed The results 
may be soon in some of the general conclusions 
put forward, especially in connexion with the 
effects of malnutrition, in early reports by medical 
officers who had not appreciated the finer points, 
patent to the anthropologist, in handling their 
material 

From this time forward, the project of a nation¬ 
wide anthropometric survey, though not sinking 
entirely into obhvion, became less prominent It 
merged into larger proposals which the .Royal 
Anthropological Institute contcmplated promoting, 
while the untimely death of John Gray in 1912 
and the outbreak of War helped to relegate 
it still further to the background in which stood 
the many desirable things which were to await 
more propitious times 

In the meantime, also, active interest in anthro- 
pometrio research had shifted to the regional 
surveys which were being earned out by individual 
workers, singly or in groups, and this up to the 
present has oontmued in the post-War period Of 
these surveys, it is not possible to refer in detail 
and mention must be confined to one or two, such 
as that oarried out by Prof H J Fleure and his 
colleagues and pupils in Wales, of which an early 
report was presented at tho Sheffield meeting of 
the Bntifth Association in 1910, the work of Prof 
F G. Parsons and his helpers in the Chiltems, 
which he has linked up with wider aspects of 


British ethnology especially in connexion with 
skeletal material from London and, more recently, 
Miss R M Fleming's continuous periodical 
measurements of school children in Wales, and 
her study of hybrids 

The work earned out by Prof Fleure, or under 
his inspiration, is esjiecjally important in connexion 
with the proposal which has been put forward by 
tho Royal Anthropological Institute Working 
with Aberystwyth as centre, Prof Fleure and his 
pupils have demonstrated the relation of racial 
history to a number of sociological and economic 
problems Of these investigations, not the least 
suggestive, from tho point of view of practical 
politics, is the attempt to correlate, on scientific 
evidence above cavil, racial constitution and the 
incidence of disease 

Apart from its practical applications, to which 
due weight must bo given when public assistance 
is sought, to tho anthropologist the most pregnant 
feature in Prof Fleure’s work has been tho demon¬ 
stration of restricted areas in which has been 
found what appears to be tho survival of a primi¬ 
tive—in some instances an extremely primitive— 
form among a population essentially modern in 
character In this his work links up with the more 
subtle interpretation of tho prehistoric skeletal 
remains which began, perhaps, in the opemng 
years of the century with Prof T H Bryce’s 
survey of the prehistoric population of tho short- 
cist graves of the Isle of Arran and the identifica¬ 
tion, soon afterwards, of the Beaker type, in the 
broad-headed Bkulls found in the neighbourhood 
of Aberdeen As Prof Fleure has again pointed out 
recently, the broad generalisations of racial history 
in Britain, however true at a certain level of 
thought, may mask rather than reveal facts of 
which a detailed view is needed In linking up 
the prehistoric data with those relating to the 
modem population, the survey which the Royal 
Anthropological Institute contemplates will carry 
on methods of study which, as received from the 
hands of Prof Fleure, have already had a pro¬ 
found effect in their application to racial problems 
in areas other than Wales 


. Obi 

Pnor. .T. J R. Maoleod. f k.s. 

Y the death after a long illness, on Saturday, 
March 16, of J J R Maoleod, regius professor 
of physiology in the University of Aberdeen, medical 
science has lost an outstanding worker. 

John James Rickard Maoleod, a son of the manse, 
wft s bom at Cluny, new Dunkeld, on September 6, 
1870. He was educated at Aberdeen Grammar 
School and at the University of Aberdeen. He 
completed a distinguished undergraduate career by 


uary 

graduating M B , Ch B with honours in 1898, being 
awarded at the same timo the Andorson Travelling 
Scholarship He worked for the next year m German j , 
in the Institute of Physiology at Leipzig In 1900 he 
was appointed demonstrator in physiology at the 
London Hospital Medical College and m 1902 was 
promoted to be lecturer in biochemistry In 1901 he 
had been elected to the Mackinnon Scholarship of the 
Royal Society. He was appointed in 1903 to tho chair 
of physiology at the Western Resene Umverein, 
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Cleveland, Ohio, where ho remained until 1918, 
when he was elected to the chair of physiology at 
Toronto. During his lator years at Cleveland, he 
was engaged in various duties arising directly out of 
the War of 1914-18. He also acted as professor of 
physiology at McGill University during part of the 
winter of 1916. After rune years at Toronto, he was 
appointed in 1928 to the regius professorship of 
physiology at Aberdeen, a post he was holding at 
lus death 

Macleod’s main mtorost and occupation throughout 
his academic life was, of course, the metabolism of 
carbohydrate Ho published his first papers on 
experimental glycosuria in 1905, and between 1907 
and 1917 a series ol twelve papers under the general 
title of “Studies m Experimental Glycosuria” were 
published m the American Journal of Phyetoloyy as 
well as a senes of eighteen papers between 1908 and 
1921 dealmg with other aspects of carbohydrate 
metabolism Macleod had thus a full knowledge of 
practically all the phases of this hold of metabolism 
and the intimate parts played in it by the mam 
tissues and organs of the body Thus equipped, he 
was both ready and willing m 1921 to put all the 
facilities of his laboratory and his unique knowledge 
of the subjoct at tho disposal of the young mvostigator, 
F G Banting, who came to linn with views on the 
isolation and preparation of tho active principle of 
the internal secretion of the pancreas The uitensive 
research work which followod, in whioh two other 
collaborators deserve honourable mention, J. B 
Gollip and C. H. Best, oulminated, as is well known, 
in tho isolation of the activo pnnciplo, insulin, from 
the islet tissuo m such a pure form that it oould be 
utilised as a medicament in practice The original 
idea which started this particular piece of funda¬ 
mental research m the Toronto laboratory was 
certainly Banting’s, but, without the facilities and 
co-operation provided by Macleod and others, it is 
very doubtful if the investigation would have reached 
such early fruition. The marvel, indeed, is that suoh 
clean-out and final results were obtained so speedily 
The whole story is a testimonial to the value of team 
work ably directed to a single end 

Macleod’s activities in the field of carbohydrate 
metabolism received a fresh impetus with the dis¬ 
covery of insulin, and most of his later experimental 
work was directed towards the mode of action of the 
aotive principle His latest experiments were, in a 
way, a retrogression to the old ideas of Claude 
Bernard and his diabetic centre Macleod had taken 
up the investigation of the nervous control of glyco¬ 
genosis m the liver and had obtained some interesting 
and suggestive results 

Although Macleod'a interests were centred on 
carbohydrate metabolism, ho had from time to time 
carried out interesting investigations in other fields 
He had published papers either alone, or m col- 
laboration with others, on caisson sickness, the 
control of breathing, ventilation, the biochemistry of 
carbamates, phosphorus of muscle and on many other 
miscellaneous subjects. He published, m addition to 
several books dealing with insulin and carbohydrate 
metabolism, an original textbook, characteristic of 


the man’s outlook, “Physiology and Biochemistry m 
Modem Medioine”, which is now in its seventh 
odition. 

In 1923 Maoleod, jointly with Bantmg, was 
awarded tho Nobel Prize m Physiology and Modioine, 
and in the same year was eleoted a fellow of the 
Royal Society Ho was a fellow of the Royal Societies 
of Edinburgh and of Canada and a fellow of the 
Royal College of Physicians of London In 1928 he 
was appointed Vanuxem Lecturer m tho University 
of Princeton and m 1933 Horter Lecturer in 
Johns Hopkins University He hod boon a member 
of the Medical Research Council (1929-33), past 
president of tho Royal Canadian Institute (1925- 
26) and of tho Amonoan Physiological Society 
(1922-23) He was a member of many learned 
societies, and held honorary degrees of several 
American universities as well as the LL D. of his own 
Alma Mater 

As a man and a teacher Maoleod was beloved by 
his friends and studonts alike. He was an excellent 
lecturer, lucid, happy and attractive. As a supervisor 
of research no one could have desired a more kindly 
and stimulating mentor He was ever willing to listen 
and to help, no matter how slow the pupil, provided 
the worker was in earnest Aa a man he was always 
happy, friendly and full of enthusiasm. He met 
overy one with a cheery smile He was an optimist 
who refused to bo depressed by ill fortune , and during 
the past four years he required all his optimism and 
cheeriness of spirit to stand up against his affliction 
No one oould have faced with greater patienoe and 
a bravor spirit the handicaps placed upon him 

E P.C 


Prof. R. 0. Hbbzoo 

Prof R. O Herzog, who died at Zurich on 
February 4, made himself a name by discovering 
the miorocrystalline structure of cellulose. He and 
Scherrer found it simultaneously and independently, 
when irradiating different kinds of oellulose fibres with 
X-rays This observation gave an enormous impetus 
to tho investigation of fibres and organio substances 
of high molecular weight: twenty years ago, for 
example, no one would have dared to write down 
the structural formula of oellulose or to consider the 
rigidity of a macromoleoule containing oxygen 
bridges, subjeots of lively discussions at many 
scientific meetings nowadays. Herzog himself, then 
the head of the newly founded Kaiser Wilhelm 
Institut fur Faserstoffohemie at Berlin-Dahlem, was 
most aotive m promoting this development, and bis 
vivid imagination played from the beginning with 
ideas which have materialised m recent years 
Michael Polanyi, Karl Weisseaberg, Hermann Mark, 
Max Bergmann and Erich Schmid did reeearoh in his 
laboratory at Dahlem, and it was remarkable how 
successfully Herzog was able to collaborate with 
younger men. 

.The behaviour of substances of high molecular 
weight had always interested Herzog. He was one 
of the first to determine the diffusion constants of 
proteins and enzymes, and to become acquainted 



April 6, 1935 


NATURE 


535 


with the anomalies of the diffusion of dyestuffs , his 
investigations concerning skin as an adsorbent, in 
correlation with the process of tanning, also deserve 
to be mentioned. 

As to the technical work dono by Herzog, hia main 
efforts wore concentrated on the literary side. He 
compiled a handbook of organic technology, and also 
edited a very comprehensive handbook series on the 
teclinology of textiles. 

Herzog’s intellect was keen, and his mind extremely 
versatile It was striking how quickly ho discerned 
the possible answers to a given question j owing 
perhaps to an artistic trend in his nature, he seemed 
to prefer a subtlo and surprising explanation to 
simpler and more probable ones, and was sometimes 
right m doing so 

Bom at Vienna on May 20, 1878, as the son of an 
influential journalist, Herzog took his degree at the 
University of Vienna in 1901 The following years 
ho spent m Germany doing research work and com¬ 
mencing his academic oaroor as Pnvatdozent at 
Karlsruho m 1906 In 1912 he became professor of 
physiological chemistry at the German Technical 
Highsohool in Prague, and from 1919 until 1933 ho 


held the post at Berlm Dahlem referred to above 
He accepted m 1934 a professorship of chemical 
engineering at the University of Istanbul 

Many friends deeply regret to have lost so pre 
maturely a man of his inspiring personality. 

H F 

Wf. rogrot to announce the following deaths 

Dr. Shepherd Dawson, principal lecturer in pay 
chology, logic and ethics in Jordanhill Training 
College, Glasgow, known for lus work on vision and 
statistical problems in psychology, on March 26 
Dr Carl Duisberg, founder and chairman of tho I (J 
Farbenmdustne, known for his work in connexion 
with aniline dyes, on March 18, aged seventy-throe 
years 

Prof A Hantzseh, formerly professor of chemistry 
m the University of Leipzig, who wua an honorary 
fellow of the Chemical Sonoty, on March 14 

Sir E Sharpey Schafer, FRS, emeritus professoi 
of physiology m the University of Edinburgh, on 
March 29, aged eighty-five voars 


News and Views 


Differential Analyser for the University of Manchester 

The important new calculating machine, known as 
a differential analyser, presented to tho University of 
Manchester by its deputy treasurer, Mr Robort 
McDougall, and constructed by tho Metropolitan - 
Vickers Eleotrioal Co. Ltd., was opened on March 27 
A distinguished gathormg, presided over by the Earl 
of Crawford and Balcarres, Chancellor of the Uni¬ 
versity, heard from Prof. D. R Hartree, under whoso 
diroction the machine has been built, an account of 
how it is constructed and what it will do Briefly, 
the object of this machine is the evaluation, by 
mechanical means, of solutions of ordinary differential 
equations ; it is readdy applicable to a very wulo 
range of suoh equations, and in particular is not 
restnoted to those which are linear. Tho original 
conception of such a machine was due to Lord 
Kelvin, and the first satisfactory working machine 
was designed and built by Dr V. Bush at the Massa¬ 
chusetts Institute of Technology ; this machine is 
quite distinct from one for solving simultaneous 
algebraical equations, also designed by Dr Bush, of 
which mention has already been made in Nature 
(Deo 8, 1934, p* 877). 

Pkoe. Hartree mentioned the wide range of 
problems in pure and applied science to which the 
differential analyser could be applied, and said 
that he hoped to soe it used, not only for mvestiga 
tions m pure soience, such as the problem of 
atomic structure m whioh he was particularly 
'Rterested, but also to work of technical and in¬ 
dustrial importance as well. He paid a warm 
tribute to Mr. MoDougall’s munifloence in furnishing 
the University with this powerful and important 


research tool, to Dr Bush tor his generous and 
friendly co-operation in its design, and to various 
members of the Metropolitan-Vickers Elec tncal Co 
Ltd., who had been concerned in its design and 
construction After brief speeches by Sir Kenneth 
Lee, who declared tho machine ‘open for business', 
Sir Henry Lyons, and Prof Bragg, those present 
doscended to the basoment of tho Physics Laboratory 
where the machine has been erected, and saw a 
demonstration of tho machine in operation. 

Lord Bledisk* and Maori Studies 

Among the many public-spirited acts which have 
marked Lord Bledisloe’s tenure of the office of 
Govomor General of Now Zealand, few aroused more 
public enthusiasm than the gift to New Zealand by 
Lady Blodisloe and himself of the Waitangi Estate, 
the histone ground whore the treaty betwoon the 
British authorities and the Maoris was signed m 1840 
To mark the nmetv-fifth anniversary of tho signing 
of tho treaty, and to commemorate tho gift of this 
land to tho people oi Now Zealand, tho Now Zealand 
Numismatic Society, of which Lord Bledisloe is 
patron, has stiuck a medal in silver, bearing the 
head of Lord Blodisloe on the obverse, which was 
presented to him at a meeting of tho Society held at 
Wellington on February 6 Tho presentation was 
made by tho president of the Society, Prof J Rankine 
Brown In accepting the medal. Lord Blodisloe 
expressed the hope that the nationalisation of 
Waitangi would help to promote m Now Zealand the 
sense of nationhood, and referred to the work of tile 
first governors, Capt Hobson and Sir Goorgc Grey, 
“the great far-sighted pro-consul and racial paci¬ 
ficator”. Lord Blcxhsloo went on to emphasise the 
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importance of Polynesian, and particularly Maori, 
studios He maintained that the white people should 
learn the language and appreciate to a greater extent 
the mental and spiritual outlook of tho Maori poople 
While he regretted that it is no longer true, as it 
was thirty years ago, that at least ono third of tho 
Legislature is acquainted with the Maori language 
and outlook, he hoped that improvement would 
come from the endowment left to promote knowlodgo 
of tho manners, customs and lunguago of tho Poly 
noHiuns by tho late Prof Macmillan Brown, whoso 
enlightened aspirations had given him porsonaU\ 
immense enoouragement 

Recent Archeological Finds in Ireland 

An authoritative article on recent Irish excavations 
by Mr Sean F. O’Riordan, of the National Museum 
of Ireland, appears in tho April numbor of JJtsiovery. 
During tho year 1934, the National Museum re¬ 
ceived an unusual numbor of accessions of exceptional 
interest as the result of casual discovery Among 
those were the reinarkablo gold gorget of about 
700 b c from Co Clare, the bronze ago wooden 
shield—only tho second known—from Co Mayo, the 
fine Middle Bronzo Age rapier from Co Tipperary 
and much noteworthy Viking material from Co 
Dublin Tho greatest advance in tho study of Irish 
archaeology, however, has been duo to the participa¬ 
tion of archroologists in carrying out the Govern¬ 
ment’s scheme for unemployment This has made 
possible systematic investigation on un oxtonded 
scale on an unprecedented number of sites No less 
than twolvo excat ations were carried out m various 
parts of tho country, ranging m dato of the period 
under investigation from post-glacial tunes to the 
fifteenth century a d Tho number of workmen 
engaged on individual sites m these operations vanod 
from twolvo on tho smallest to fifty on the largest. 

The results of tho investigation of the socpience of 
ovents in post-glacial times at Ballybetagh are 
already well known, owing to the interest aroused 
by tho pollen analysis, though the report is not yot 
complete Another investigation of wide goneral 
interest, although purely negative in result, is that 
m tho ra\o of Kilgroany, Co Waterford Some years 
ago members of the Bristol Speleological Society 
claimed to have found there human remains of 
palaeolithic age The present investigation has not 
substantiated this, and evidenco of palaeolithic man 
m Ireland is still to be sought Questions of major 
interest are also solved at Cush, near Kilfinano, C'o 
Limerick, where for tho first time ring forts were 
found in a senes of six, a souterram was for the 
first time definitely dated so early as pre-Late Bronze 
Age, and the Irish town, previously not known before 
Viking times, was shown to have existed so far back 
as tho Bronze Ago 

Major-General A. W. Greely 
Thb American explorer Major-General A. W. 
Greely, who has just reached the age of ninety- 
one years, is reported by The Times to have been 


awarded the Congressional Medal of Honour of 
tho United States for heroism on his Arctio ex¬ 
pedition of 1881-84. That expedition was the 
contribution of tho United States to tho Inter¬ 
national Polar Stations of 1882-83 Under Lieut 
Greely’s leadership, three officers and nineteen 
men wore landed in Discovery Harbour in Grant 
Land (Ellesmere Island). The main objects were 
meteorological and magnetical observations, but 
Liouts Greely and Lockwood carried out oxtonsn e 
explorations m Grant and Grmnell Lands, and Lieut 
Lockwood made tho northern record to lat 83° 24' N 
The relief ship was prevented by ice from reaching 
the camp in 1882 and again in 1883 Lieut Grech 
then decided to retreat to the south with much 
depleted equipment and scanty stores Near Cape 
Sabine in Smith Sound, they passod their third 
winter Already scurvy had taken a heavy toll and 
the remaining men were scarcely ablo to hunt , fuel 
and food were practically exhausted wlion in Juno 
1884 relief reached them in the Thetis Only seven 
men were ahvo , not one could walk without assist¬ 
ance and at tho tune there seemed little likelihood 
of any Jiving long enough to reach an American port 
Goneral Greely was awarded tho Founder’s Modal 
of the Royal Geographical Society in 1886 for the 
excellence of his Arctic work 

Henry Fuseli (1741-1835) 

A renewed interest in the work of tho Swiss 
artist Henry Fuseli (1741-1825) is being taken at 
present through an exhibition of some of his paintings 
and drawings at Ryder Street, London, S W 1 Fuseli 
came to London at a time when Germany was 
anxious to establish channels of literary commumca 
tion with England Among those whose acquaintance 
he cultivated was Johnson, the radical bookseller of St 
Paul’s churchyard, where Priestley usually stayed 
when he camo from tho provinces to the metropolis 
Both Fusoli and Priestley were in holy orders 
occupied occasionally with pamphleteermg and pos¬ 
sessing considerable linguistic abilities In Thorpe’s 
“History of Chemistry” is a portrait of Priestley 
delineated by Fuseli in which the discoverer of 
oxygon is dopicted with more fominmity of expression 
than is usually associated with such a free lance 
Fuseli bocamo one of tho ‘lions’ of London society 
and an indispensable guest at many a fashionable 
dinner table He was buried in St Paul’s Cathedral 
between the graves of Opie and Reynolds 

Professor of Astronomy at the Royal Institution 

At the general monthly meeting of tho members 
of the Royal Institution, hold on April 1, it was 
resolved to establish a professorship of astronomy 
Sir James Jeans was nominated, and in tho ovont of 
his election at the ballot on May 7, will become the 
first professor of astronomy in the Institution. The 
last occasion when a new chair was created was the 
year 1863. This was for Dr. (afterwards Sir Edward) 
Frankland, who was elected to a separate professor 
ship of ohemistry while Faraday was still the Ful 
lenan professor of ohemistry. Frankland’s professor- 
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ship lapsed, however, after Faraday’B death The 
other ‘elected’ professorship in the Institution at tho 
tune, that of natural philosophy, had been established 
ton years earlier, and was not so Bhort lived It was 
created for Tyndall when he went to tho Institution 
iu 1863, and since hm retirement in 1887 has con¬ 
tinued by election and re-election down to tho 
present day Sir James Jeans has thus boon nomin¬ 
ated to the first now professorship to bo estab¬ 
lished in tho Royal Institution for some seventy 
years It is also tho first chair of astronomy in tho 
history of tho Institution 

Revision of Ordnance Survey Maps 

During last autumn, the council of tho Chartered 
Surveyors’ Institution decided to press for an official 
inquiry into the prosent position of the maps and 
plans of the Ordnance Survey, and an article on the 
subject appeared in Nature of November 3 (p 677) 
In reply to a question by Sir Francis Fromantlo in 
the House of Commons on April 1, Mr Walter Klliot, 
Minister of Agriculture, said “A substantial addition 
lias been made to the Ordnance Survey Kstimatos for 
1936, and this will enable a beginning to be made in 
the way of overtaking arrears I propose, however, 
to refer to a Departmental Committee the whole 
question of the acceleration of the revision of Ord¬ 
nance Survey maps and the preparation of plans for 
town and country platmmg I hope shortly to be 
uble to announce tho composition of tho committoo 
and its terms of roforonee ” 

Model of the Rocket 

A FULL size replica of tho locomotive Rocket, as 
originally dosigned and constructed by Robert and 
Ooorgo Stephenson, has now boon acquired for the 
National Collections in tho Science Museum, and will 
lie unveilod by Mr L Horo-Belisha, Munster of 
Transport, at noon on April 11 The model has been 
made by Messrs Robert Stephenson and Co , the 
firm which built the original engine, aud represents 
it, as noarly as possible, in form, materials and 
workmanship, as it originally appeared. The original 
engine was built to compete at the Ramhtll Trials in 
October 1829, which was perhaps the most important 
event m early loooraotive history The success of 
Stephenson and Booth’s Rocket, which won the 
premium of £600 offered by the directors of the 
Liverpool and Manchester Railway for the most 
improved locomotive engine constructed in accord¬ 
ance with certain conditions, definitely proved the 
suitability of the locomotive as a means of general 
railway haulage, and showed that speeds hitherto 
unapproached could be attained. The engine was 
entered by George and Robert Stephenson and Henry 
Booth, Its success was mainly due to the adoption 
of the tubular boiler, whioh was suggested to George 
Stephenson by Booth While George Stephenson is 
popularly credited with the design of the Rocket, its 
actual construction, at Newcastle, was earned out by 
hw son Robert, the father's tune being fully occupied 
with the making of the railway itself. 


Co-operation between the Chemical Societies of Great 

There has roeontly boon circulated to all members 
of tho Chemical Sot intv, tho Institute of Chemistry 
and tho Society of Chemical Industry a draft ftgroo- 
inont between the three .Societies in regard to co¬ 
operation Tho adoption of tlio agreement ih unani 
mously recommended bv the Council of tho .Sorietv 
of Chnmitul Industry and tho draft agreement was 
published m Chemistry and Iruluiatrtj on March 16 
The agreement provides for the establishment, of a 
fund to be administered by a Chemical Cnum ll 
consiMtmg of throe members nominated by the 
Council of each Society, together with three ropre 
sontativos of industry, co opted in the first instance 
on tho nomination of tho Association of British 
Chemical Manufacturers The objects of tho fund 
aro the allocation of grants to tho constituent bodies 
for the co ordination of scientific publicatioris, pro 
motion of rosoarch, maintenance of a library etc 
Complete freedom of action is leserved to each con¬ 
stituent body m respect of the matter it publishes 
Tho management of tho library of the t’hopiieal 
Society is delegated to a joint bbraty committee, and 
contributions to the not annual maintenance) ex¬ 
penditure aro to be borne by the* constituent bodies 
in proportion to their membership, with due allowance 
for overlap This involves, for example, an increase 
in tho contribution of the Institute of Chemistry to 
£664 and from the Society of Chemical Industry to 
£448 The agreement is for seven years and there 
after to continue for successive periods of three years, 
subject to right of withdrawal on giving one year’s 
notice at the end of any period If tho agreement 
succeeds, it is anticipates! that moans of reducing 
subscriptions to tho three organisations will be found 

American Chemical Industry 

This American Chemical Society is holding m con¬ 
junction with its annual mooting in New York on 
April 22, what may provo to be the largest scientific 
assembly in history The object is to expound and 
commemorate the development of the American 
chemical industry since its foundation three hundred 
years ago by John Winthrop Jr , son of the pilgrim 
Governor of the Massachusetts Colony In 1033 he 
set up m Boston the first chemical laboratory and 
library in the United States, for which he imported 
apparatus, chemicals and chemical books, and two 
years later when he became the first colonial Governor 
of Connecticut, he mapped out a far-reaching pro¬ 
gramme of local industries including the production 
of salt, iron, potash, tar, black lead, saltpetre, 
medicines, copper, alum and other chemicals Some 
of these chemicals were made for local use ; the 
chemicals of the forest were exported It was at 
Winthrop’s suggestion that Massachusetts passed a 
law in 1642 requiring every town to collect manures 
to make saltpetre Chemical industry m the modem 
sense did not begin in the United States until 160 
years later, when in 1792 the manufacture of sulphuric 
acid was commenced in Philadelphia by John 
Harmon. 
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Since that time, the American chemical industry 
lian not ceased to expand In 1913-14 it produced 
34 per cent by v aloe and much more by weight -of 
the world’s (hoinual output, in 1923 24 Huh per 
centage had risen to 47 per cent At the Congress it 
will be shown how the infant industlics have become 
tlie bulwark of national defence, the basis of modem 
industrial progress and the sourie of an ever growing 
percentage of national wealth The honorary chair¬ 
man of the New York Committee is Mr Francis P 
(iarvan , the presidents of the grout chemical com¬ 
panies are co-operating with the Soc loty At the 
chief symposium the outstanding addresses will be 
by T Midgley on “Chemical Developments in the 
next 100 years”, and W B Bell on ‘‘National 
Planning and the Chemical Industries” In addition, 
Senator Harrison will discuss economic aspects of the 
chemical industries in geneial Mr Lammot du 
Pont will deal with chemistry's sociological results 
and Senator Wadsworth will consider its importance 
in national integrity The- Congress will be divided 
into eighteen divisions tangmg from foods to pet 


Hydrogenation of Coal 

A i.ECTUKK by Di Pier before the Techmseho 
literariseho (Jesellsc haft, Berlin, on the hyilrogona- 
tion ot c oul, possesses an unusual importance in view 
of present interest in this subject and also in Dorman 
efforts at national self-sufficiency In Germany the 
first technical success was achieved m the hydro¬ 
genation of brown coal and tars produced therefrom 
For several yearn large quantities of petrol have been 
produced from brown coal at the Leona works of the 
I G Farbenindustne A G Since 1932, interest bus 
lieen directed to corresponding treatment of bitu¬ 
minous coal in tho Ludwigshafon works of the I.G 
Since last year, a plant capable of a daily throughput 
of 20 tons of coal has been working there, and it is 
tho successful performance of this unit which forms 
the subject of Dr Pier’s paper Actually, a somewhat 
similar plant has been m operation at tho Billingham 
works of Imperial Chemual Industries, Ltd since 
1930, and the large unit (500 tons daily) projected 
m 1933 will soon be brought into commission Tho 
results of the Dorman tests leave no doubts as to its 
success 

Hydrogenation roactions may take several 
formB, for example, in liquid pljaso with coal or oil, 
and in vapour phase with more volatile liquids At 
Billingham tho petrol is already being made from 
creosote oils in vapour phase units The patent rights 
m these processes are held by the International 
Hydrogenation Patent Co , and since 1931 experience 
and information in these processes have been pooled 
by the I.G., Imperial Chemical Industries, Standard 
Oil and Shell Oil Companies. Although the literature 
of coal hydrogenation on the experimental scale is 
large, information about the construction and per¬ 
formance of manufacturing units has not hitherto 
been disclosed, and this lends added importance to 
Dr Pier’s paper. As a result of international 


co-operation for scientific and industrial purposes, the 
work stands m marked contrast to corresponding 
efforts in the political fields 

Excavation of Norfolk ‘Woodhenge’ 

According to an announcement rejiorted in The 
Times of March 29, preparations are being made by 
the Norfolk Research Committee, of which Mi 
Russell J Colman is president, to explore tho site 
which, from its similarity to that on Salisbury Plain, 
lias been called ‘Woodhongo’, at Armuigliall, near 
Lakenham Baths, Norwich Tho existence of this 
circle was first ascertained bv observation fiom the 
air by the Royal Air Force, and certain preliminary 
examinations earned out soon after rev oalod tho 
character of the site , but no systematic or oxtonded 
excavation lias as yet boon attempted Tho present 
operations will bo under tho supervision of Di 
Drahamo Clark, of Poterhouse, Cambridge, and 
secretary of tho Fonland Exploration Committee, and 
Mr Rainbird Clark, honorary socrotary of the 
Norfolk Rosoareh Committee The work will begin 
in August next and, it is hoped, will be completed 
when tho British Association meets at Norwich in 
the following month 

Jubilee of the Dublin Naturalists’ Field Club 

Thf jubiloo of the Dublin Naturalists’ Field Club 
will bo celobratod in Dublin on J uly 11-13 by 7 a 
meetmg of representative delegates from many of 
tho natural history societies in Ireland and Great 
Britain, and probably from abroad Formed fifty 
yoars ago with Prof K Perceval Wright as its first 
president, tho man mostly responsible for tho inttia 
tion of the Dublin Naturalists’ Field Club was its 
vice-president. Dr A C Haddon, the yoteran 
anthropologist now at Cambridge The formation ot 
the Irish Field Club m 1894 brought the Society into 
closer touch with other natural history 7 bodies m 
Ireland, while in 1892 it was largely responsible foi 
forming the old Irish Naturalist as a monthly journal 
for the scientific recording of its and other societies’ 
proceedings Among tho more notable workers ot 
tho Field Club in its history were G H Carpenter 
the entomologist and mnmmalogiBt, for many years its 
president, as at the Galway Field Club conference of 
1895, Dr R Lloyd Praogor, its secretary m late 
Victorian times, who wrote the flora section of the 
British Association Handbook for its Dublin meeting 
of 1908 , and David MoArdlo, of Glasnovm, who wrote 
the section on mosses and lichens in the same hand 
book Other prominent members of tho Field Club 
in its early years were Prof T Johnson, its treasurer. 
Prof E. J. M M’Weeney of Dublin and Prof G F 
Fitzgerald of Trinity College 

Twelfth International Congress of Zoology 

It is announced that the Twelfth International 
Congress of Zoology will be hold at Lisbon on Septem¬ 
ber 15-21 under the presidency of Prof A. Ricardo 
Jorge, professor in the Faculty of Sciences in the 
University of Lisbon, and director of the Zoological 
and Anthropological Department of the National 
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Museum of Natural History (Museum Bocago) His 
Excellenoy tho President of the Portuguese Republic 
has consented to become Patron of the Congress, and 
the Portuguese Government has invited foreign 
countries to be represented by official delegates It 
has been provisionally arranged that the work of the 
Congress will be earned on in twelve sections, dealing 
respectively with (1) general zoology (including 
cytology and genetics), (2) embryology and tho 
mechanics of development, (3) comparative anatomy, 
(4) physiology, (5) zoogeography and palieozoology 
(includuig ecology), (H) protozoology, (7) entomology, 
(8) invertebrates, (9) vertebrates, (10) parasitology, 
(11) apphod zoology, (12) nomenclature Some of 
those sections may be subdivided if the need ansos 
Among social events proposed are receptions by the 
President of tho Republic, by other Mmisters, by the 
Rector of tho University, and by the municipality of 
Lisbon; and various excursions, including one to 
Madeira and tho Azores to tako place after the Con¬ 
gress, are contemplated, Special facilities as regards 
railway fares and hotel rates are being arranged for by 
the organising committee Zoologists desiring to tako 
part in tho Congress are requested to communicate 
with tho president, Prof Arthur Ricardo Jorge, 
Diroctor, Zoological and Anthropological Depart 
mont, National Museum of Natural History, Lisbon, 
Portugal, from whom particulars can be obtained 

Tht Strangeways Laboratory 

This Strangeways Research Laboiutory was 
founded by the late Dr Strangeways in Cambridge 
twenty-one years ago A recent report by the trustees 
and director takes the opportunity of recalling the 
history of its foundation and development during 
this ponod, in addition to giving the usual account 
of tho past year’s work The building now used as 
the laboratory was originally equipped as a small 
hospital for the treatment and study of chroma 
arthritis, but Dr Strangoways soon became con¬ 
vinced that, a more complete and fundamental 
knowlodgo of tho processes of normal growth was 
an essential condition for real progress m tho in¬ 
vestigation of this and other diseased conditions 
Tho hospital therefore became a group of experi¬ 
mental laboratories devoted to the study of growth 
problems by the methods of artificial culture of 
(issues Dr Strangeways diod in 1926 lus principal 
collaborator, Dr Honor Fell, has acted as director 
since 1928 Since 1931, tho Royal Society has made 
itself responsible for tho director’s stipend, by a 
fellowship from its Mossol Research Fund. The 
Medical Research. Counoil has made grants providing 
for the support of oertain members of the staff and 
for general expenses of the work Grants have been 
made by tho British Empire Cancer Campaign, by 
the Fitton Trust and by tho Sir Halley Stewart 
Trust; and the laboratory has reoeived voluntary 
subscriptions and donations, though both of these 
sources of income have variod widely from year to 
year. To enable the work of the laboratory to 
continue and to expand, an morease in the annual 
income is, however, required. During tho past 


twenty one years, 84 pi rsons hav o workod in tho 
laboratory and 81 papers have been published. The 
research work of tho laboratory is dovotod to funda¬ 
mental problems of normal and abnormal growth and 
the offocts of difforont fnrmH of radiation upon livmg 
cells, problems of immense importance to the success¬ 
ful treatment of tumours in human bemgs by X-ray 
and radium 

A New Rotating Radio Beacon 

A ROTATING loop type of ladio beacon was de¬ 
veloped in Great Ibitain seveial years ago, and two 
stations employing tins arrivngoinont aic still m use 
in i onnexion with aerial and marine navigation The 
advantage of the system is that wuclcss hearings mu\ 
be obtamod at any receiving station inciely with the 
aid of a stop watch or chronometer The use of hik h 
a chronometer is rendered unmiessuiy in a new type 
of rotating beacon, which is described in a papei by 
U Okada, published in the report of Radio Research 
in Japan of October 1934, \ol 4, p 185 In this 
now system, a vertical loop transmitting aerial is 
used as previously, to give the usual ‘figure of eight’ 
radiation characteristic Instead of minting tins loop 
< ontiniiously, however, it is swung backwards and 
forwards about a vertical axis ihmugh an arc of 180 
During its movement tho speed of rotation is uniform 
and equal to one lovolution per minute The move 
merit in each direction starts fiom a north and south 
position alternately, at each of which a cliaiacteiistu 
morse signal is emitted This signal is then followed 
during tho rotation of the loop hv a sti< u ssion of !l(> 
dots, at the rate of 1 dot foi every 2 Ry counting 
the number of dots from the starting point to tile 
signal minimum, the bearing of the rcceivci from 
the transmitter may be calculated The additional 
observation taken with the loop mo\ mg in the reverso 
direction enables the midpoint of a broad minimum 
to be accurately determined Tests carried out m 
Japan oil land and at sea hay e show n that an occurtu y 
of obseryation of _t6‘‘ was obtamisl at distances up 
to 40 km with an expelunental beacon operating on 
a wavelength of 950 m It is considered that by 
attention to details of the apparatus tho maximum 
error could be reduced to 2°, winch it is suggested 
is sufficient for most practical purposes 

The 100-in. Mirror Alummised 

According to Science Seivico, of Washington, 
D C , tho 100-in mirror of tho great telescope at 
Mount V\ ilson Observatory, Pasadena, California, 
has boon alummised It will be remembered that a 
new process has boon developed within the past two 
or three years, by which coats of aluminium are 
placed upon glass mirrors by distillation in vacuo 
(Naturk, 134, 622 , 1934) The aluminium coat pre¬ 
sents several advantage's over the usual silver coat, 
chemically deposited Tho aluminium coat is far 
more durable and resistant to tarnish, and possesses 
a superior reflectivity in tho ultra-violot Many small 
mirrors have been successfully coated with aluminium 
m Great Britain It is expected that the new 200-in 
mirror will also receivo an aluminium coat The 
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aluminium surfoco on the 100-in mirror is said to 
be perfect oxoopt for the silhouette of a moth in one 
comer of the large surface 

Control of the Bed-Bug 

At the requost of the Ministry of Health, the 
Medical Research Council has undertaken to promote 
further investigations into tho hoalth problem caused 
by the infestation of houses by the bod-bug, and 
has appointed tho following spocial committee to 
advise and assist m this work . Prof. J. C G Loding- 
harn (chairman). Prof. P A Buxton, Mr. C S Elton, 
Mr C R Kerwood, Dr John Maomillan, Dr G W. 
Momor-Williams, Prof J W Munro, Dr. P G Stock, 
Dr R E Stradling, Mr A W McKenny Hughes 
(socretary), British Museum (Natural History) On 
the rocommondation of this Committee, grants have 
been made by the Council for research under the 
direction of Prof Buxton into tho natural history 
of the bed-bug with reference to the conditions of 
its viability, and for rosoarch under the direction of 
Prof Munro into chemical methods for its destruction. 

Announcements 

The Rev Canon Harold Anson, Master of the 
Temple, and Prof F R Fraser, director of tho Depart¬ 
ment of Modicmo in tho British Post Graduate 
Medical School, have boon elected members of the 
Athenaeum under tho provisions of Rule II of the 
Club, whioh empowers the annual election by the 
Committee of a certain numbor of persons of dis¬ 
tinguished eminence in science, literature, the arts, 
or for public service 

At the annual general meetmg of tho Chemical 
Society held on March 28, the following officers were 
elected President, Dr N V Sidgwiok, Vice- 
Presidents, who have filled the office of President, Prof 
G T Morgan and Prof. J F Thorpe; Ordinary 
Members of Council (Town), Prof J W. Cook, Prof 
O.I Finch and Dr J J.Fox, (Country), Mr. W. A. S. 
Calder, Prof T P Hilditch, Dr F G Mann, and 
Prof. J. Read 

Mr H. L Brook arrived at Lympne on March 31, 
on his return flight from Australia in the Miles Fal¬ 
con cabin aeroplane which he had entered for the 
Melbourne air race, 7 days 19 hours 50 nun. after 
leaving Darwm. Thus he has set up a new 
record for a solo flight, being 1 day 2 hours 35 min. 
better than the record established by Mr J. A. 
Mollison in 1931, and 13 hours 10 mm. better than 
the unofficial solo ‘record’ set up by Mr C. J. Melrose 
in 1934. The aeroplane was a low-wing monoplane 
with a Gipsy Major (130 horse-power) engine. 

A conference to discuss ourrent theories as to 
the cause of swarming of bees and the practical means 
of controlling it, is to be held on Saturday, April 27, 
at the Rothamsted Experimental Station, Harpenden, 
Herts. During the morning the laboratories of the 
Experimental Station will be open for inspection; 
it will also be possible to visit the apiary and to see 


tho work which is bemg done by Dr Tarr under the 
Foul Brood Research Scheme Those wishing to 
attend should notify the Secretary of the Experi¬ 
mental Station not later than Wednesday, April 24 

The next congress of the International Vegetarian 
Union will be held m Zurich in the middle of July, 
whon papers on eugenics and eubiotics will be read 
Further information can be obtained from M Honn 
Hotz, 7 Orenstrasse, Zurioh 

The executive committee of the German Society 
of Men of Science and Physicians has decided to 
hold its ninoty-fourtli annual congress on May 24, 
1938, as tho meeting cannot bo hold this year The 
president will bo Prof Sauerbruch, with Profs Grote 
and Zaunioh os local presidents. 

A Congress of the history of Greek medicine will 
be held at Athens on May 8-11. It will oonsist of 
three sections dealing respectively with scientific 
work, hygienio organisation and professional matters. 
Further information can bo obtained from the pro¬ 
fessor of the history of medicmo. Prof Dr Kounis, 
Ecole de m6decme, Athens. 

During its eleventh year, the EUa Sachs Plot/: 
Foundation for the Advancement of Scientific 
Investigation has made twenty-seven grants, fourteen 
of these being to scientific workers outside tho United 
States Further grants will be made during 1935-36 
At prosent, work will be favoured which is directed 
towards the solution of problems in medicine and 
surgery. Application must bo made before May 1 
Further information can be obtained from Dr. Joseph 
C Aub, Oollis P Huntington Memorial Hospital, 
095 Huntington Avenue, Boston, Mass 

The Council of the Royal Statistical Society offers 
the Frances Wood Memorial Prize, value £30, for 
competition m 1935 The Pnze is offered for the best 
investigation, on statistical lines, of any problem 
affecting the economio or social conditions of the 
people Theses submitted or intendod to be sub¬ 
mitted as university exercises, and also published 
papers, are admissible. Essays, which must be either 
printed or typed, and accompanied by copies of all 
statistical tabulations, must be sent to the Honorary 
Secretaries of the Royal Statistical Society, 9 Adelphi 
Terrace, W C 2, not later than October 31, 1935 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A civilian 
educational officer in the Royal Air Force Educa¬ 
tional Service—The Secretary (A E.), Air Ministry, 
Adastral House, Kingsway, London, W.C 2 (April 
17). A principal lecturer and master of method in 
science at the Glasgow Training Centre—Tho 
Executive Offioer, 140 Princes Street, Edinburgh, 2 
(April 18). A principal of the Midland Agricultural 
College, Sutton Bonington, Loughborough—The 
chairman of the Governors, County Education Office, 
St. Mary’s Gate, Derby (Apnl 29). An engineer and 
surveyor of the City of Westminster—The Town 
Clerk, City Hall, Westminster (May 18). 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature No notice is taken of anonymous communications 

Notes on points in some of this week’s ijctters appear on p 54D. 
Correspondents ark invited to attaok similar summaries to their communications 


Masses of some Light Atoms determined by a New of the He,H ratio should ha\o agreed ho exactly 


Method 

It has long been realised that the only really 
certain method of comparing masses by observations 
on mass spectra is by resolving and measuring 
naturally occurring doublets which represent small 
residual differences between the atoms and molecules 
concerned The recent disoovory of deuterium has 
enabled this mothod to be applied generally to the 
lighter elements, and for some time past I have been 
constructing parts of a new mass spectrograph do- 
signed for this work One of these, a new collimator 
with variable slits, has been tested on the instrument 
now m use, with results of groat interest 

The first test object usod in the experiments was 
the easily formed doublet 0,CH« Under tho improved 
conditions, this was widely and porfectly resolved, 
and when measured corresponded to a difference of 
mass as stated below. This result was very dis¬ 
turbing, as the much lower original estimate 0*0350 
had been confidently used os a check on the value 
for H. On examination, it seems now fairly clear 
that the underestimate was due to imperfect resolu¬ 
tion. 

The fineness of the lines warranted an attempt on 
the doublet D,H„ expected to be about half the 
width Pure deuterium was introduced and the 
discharge manipulated in the hope of getting that 
equal intensity of the lines so necessary in this work. 
In a number of cases this object was attained and 
Fig. 1 shows a photomoter graph of one of tho 
exceedingly fine doublets photographed 



Fia. 1 


The apparent separation was estimated as below. 
The real separation will be probably higher, for the 
resolution is not yet perfect, but it seems impossible 
for it to be high enough to correspond to the difference 
0-00187 expected from Bainbndge’s determinations 1 
of H and D each against the same atom He. It 
seems probable that the bulk of this discrepancy is 
to be ascribed to the ratio H,He, in which the lines 
were very unequal m intensity, rather than to that 
of D£e, m which the conditions 'were exceptionally 
favourable. To test that conclusion, I have made a 
provisional estimate of the wide doublet He,D„ 
which within my experimental error agrees with 
that found by Bambndge. That his and my estimates 


seems to have boon foituitouH 

The remaining Imk in tho chain from H to O is 
the doublet C + + .D, 1 have succeeded m photo¬ 

graphing this, hut only with lines of vory different 
intonsitj and, like the He,l), rloublot, it is too wide 
for really satisfactory treatment on my present 
apparatus The results appear m the following table 
of doublets, giving tho proportional difforonces in 
parts per 10,000 and tho differences of mass on tho 
atomic scale between the lighter and hoavior com 
ponents 



I propose to measure all these doublets again with 
the proper refinements when my apparatus of higher 
dispersion is completed In the meantime, the fol¬ 
lowing values may be deducod for tho massos relativ e 
to O w 

H - 1 0081 

D - 2*0148 

He = 4*0041 

C - 12 0048 

These must bo regarded as provisional, and in no 
case is an accuracy greater than I in 10,000 claimed 
They are considerably higher than my earlier ones 
and in better accord with the much more delicate 
but less direct calculations made from the energy 
relations in the equations of artificial disintegrations. 
At the meeting of the Royal Society on March 14 
attention was directed by Dr M L Ohphant to the 
discrepancies on the mass scale revealed by expen 
ments of this kind and a provisional scale of valuos 
suggested. 

I should like to give a word of warning to those 
using atomic masses determined by moss spectra 
These figures may depend on a chain of relationships, 
and it is often found thut the errors here have 
markedly cumulative effects. It will be well always 
to examine the oomplete data from whioh a single 
result has been derived The results described in 
this letter are a good example of the dangers in this 
work In conclusion, I may say that I am never 
likely to regret my underestimate of the mass of H 
made nin e years ago, however senous it may ulti¬ 
mately turn out to be, since it played so fundamental 
a part in encouraging the search for deuterium 

F. W. Aston. 

Cavendish Laboratory, 

Cambridge 
March 26. 


* Phut Bst , 41 , 103 , 1B88 44 , 57, 
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New Ion Sources for Mass Spectroscopy 
Fob use m connexion with a new mass-spootro- 
graph, I have recently developed a new type of ion 
source in which positively charged atoms are formed 
by spurks between solid electrodes in a high vacuum 
Spectroscopic studies m recent years have shown that 
these vacuum sparks are efficient sources of multiply 
charged ions Several forms of sparks were tried , 
the ‘trernbleur d inde', the ‘hot-spaiks’ from a large 
condenser discliarge, and linally a spark coupled 
mductivoly to a high-frequency ostillatmg spark 
circuit. This latter has proved very successful, ami an 
abundance of ions has been obtained, thus far from 
the following elements platinum, gold, tungsten, 
tin, copper, nickel, iron, aluminium, carbon, beryllium 
and lithium 

The ions were analysed provisionally by tho 
Thomson parabola method after being accelerated by 
about 20,000 v olts Tho preseni e of multiply charged 
ions is in most cases very striking , spots occur with 
fractional electrostatic deflections, indicating ions 
that changed their charge before reaching the eloctnc 
and magnetic fields With platinum, for example, 
ions with all charges up to five occur, and with gold 
all chargos up to four It is of interest that ions of 
gold and platinum, which have not lieen found with 
other methods, are veiy r easily obtained with those 
sparks 

A J Dempster 

Ryorson Laboratory, 

University of Chicago 
March 4 


Interferometer Measurements of the Red 
Auroral Line 6300 

Wk know that considerable interest is attached 
to certain auroral linos in tho region 6300-8400 A 
Thus tho enhancement of ono or more of these lines 
is responsible for a particular typo of red-coloured 
aurorai 1 !* and, according to the interpretation of 
tho strong green lino by Mclsmnun and his collab¬ 
orators, the Ol triplet ( l D, — *P 0 ,i, f ) should appoor 
in this region 




K10 1 Interferometer photograph of the red 
line 6300 anil corresponding photometer 
ourve above 

Previous auroral spectrograms taken with instru¬ 
ments of fairly high dispersion have shown two lines, 
which within the limit of error coincide with the 
two strongest components of the Oi-triplet*.*, 
and a faint line has been observed which might be 
identified with the weakest line of tho Oi-triplet 
The mean of our present measurements gives 


X = 6300 9 (± 1) for tho strongest line ( l D, — »P,> 
and X — 6365 3 (± 2) for the weaker one, which 
might correspond to (‘D, — *P 1 ) , .‘ Speotrogiams 
in the red 4 -* indicate that bands belonging to the first 
positive group appear in the region of the Oi- 
tnplet. 

Some years ago investigations wore commoncod at 
the TromsO Obsorvatory with tho object of using 
interferometer methods for accmate wave-length 
determinations within tho auroral spectrum Our 
results relating to tho strong green line were dealt 
with m a recent publication 4 , and we are here going 
to give a preliminary, brief account of somo results 
whioh refer to tho strongest rod lino 6300 

Just as in tho case of the green line we take ad¬ 
vantage of the predominance of this red line, so we 
can uso an interferometer without spoctrograph, 
simply consisting of a Fabry-I’6rot quartz plate in 
front of a oamera lens combined with suitable filters 
and photographic plates Under those conditions 
only atomic lines and not tho fairly strong bands 
of the first positive group of N, can give interferenc e 

During an auroral display (January 15, 1934) an 
interferometer picture of tho strong rod line was 
obtained at the Tromsb Observatory with a 2 5 mm 
talon The micropliotomotor curve reproduced in 
Fig 1 corresponding to a line through the centre 
shows that the fringe system is weak, but sufficiently 
distinct to be measured 

On tho saino plato wore taken two interference 
pictures of the noon lino (X v »o = 5854 110 A ) in the 
way and for the purpose described in our previous 
papor* Comparing tho diameters of the rings of the 
interference picture produced by tho aurora with 
those produced l>y the Ne line 5854 110, wo may 
decide that the interference pattern produced by tho 
auroras must be due to a fairly sharp atomio line 
situated near 6300A, and only tho strongest rod 
hue 6300 9 A measured on our spectrograms can 
come into consideration 

The possible error of our spectrographio measure¬ 
ments of tho rod lino, being about ± 1 A , interference 
pictures with one (2 5 mm ) 6talon does not permit 
us to make an unambiguous determination of the 
order number « of the rings on the interference 
pattom In the interval of uncertainty there are 
six order numbers which are possiblo, giving the 
following values for the wave length : 

Interference order — « + 0 836 


One of our values, X = 6300*322, is nearly equal 
to that (6300 328) derived from the electronic Oi 
states given by Hopfield’. From direct measurements 
of the red line with a glass spectrograph (dispersion 
29 A /mm ) Hopfield finds the wave-length 6300*23 
As the determination of the eleotronio levels is baaed 
on spectra taken with a dispersion of l*7A./mm , 
tho wave-length derived from these levels should bo 
most accurate, and this wave-length is, within the 
limit of error, equal to one of our values for the wave¬ 
length of the red auroral line 
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In order to fix exactly the true wave-length, 
wa intend to take more interference pictures with 
etalons of different thickness Further, by continued 
observations, we hope to diminish tho possible error 
of our spoctrogmpluc measurements 

L Habang 


Auroral Observatory, Tromsb 

L Veoard 


Physical Institute, Oslo 


1 L Vegard, NATURE, 117. 356 1926 

* 1, Vogard, Btophyt Publ , 9, No 11 , 1932 
1 1, Vegard, Z Phyt , 78, 30 , 1932 

‘ L Vogard, Otuphyt PuU , 10, No 4, 1933 

* L Vegard and L Harang, Qeophyt Publ , 10, No 8 , 

* 1 Vogard and I, Harang, (ttuphy. Publ , 11, No 1 , 
’J J Uopfleld Phyt Her, 37, 1(M , 1911 


Isotope Effect in Band Spectra of Hydrides 
and Deutndes 

The comparison botwoen the band spectra of 
hydrides and deutndes has shown, as is well known, 
that the ratio p 1 of the reduced masses, for example 



(where pAgll “ Mm w /(M + m H ), |AAgD - Mm n /(M 1 
mo), wh = mass ot the proton, mo that of the 
deuton), calculated in this wav, does not agree with 
the ratio p* ns doduood from the atomic weights 
As a possible explanation, E Hulth6n and W Holst 1 
have suggostod that tho electronic system takes part 
m the rotation and vibration ot the molecule and 
gives a contribution to the effective moment of 
inertia 

A theoretical discussion may perhaps bo interesting 
If the hydride (deutrido) contains an atom with high 
atomic number, wo can assume tho distribution of 
electrons to be spherically symmetrical and start 
from the distribution of the corresponding negative 
ion A suitable expression for tho electronic density 
is that given by H Jensen* 


D 


- 

= *i tP, r„> ’ 


cr x 

~X* 


(1 + cX)’; 


-V-. r - 

V r 0 r ° - Zl X 


Z = atomic number, N = number of electrons, 
nil = h , j4n'm e e , l where m, mass of tho electron 

P, is to be determined by j > D4nr , dr=N, X and c 
are constants corresponding to 1/X and c in the table 
of Jensen*, and to p. and k in the tablo of Nagy* 
Calculating the moment of inertia, we get . 

I, =■ / Zi x 7-96 y /(^“) 

where / ~g~)< depending on X and r, is a function 

°f only * If | | < Yq. whioh is certain 


in our case, we can write : 

An opportumty for comparison with experimental 
•vaults is given by the careful investigations 4 of 
E Hulth^n and E. Knave on silver hydride and 
silver deutnde In this case the total angular 
momentum of the electroiya is 0, and the corrections 


of Kronig and Van Vleck, being proportional to its 
square, also equal 0 So wo obtain a lower and an 
upper limit foi the ratio p*, taken from tho rotational 
structure of tho band spectra AgH and AgD, p * min = 
„ f, r.,u<i7 -- - !**«»« '■ ^ - 

I'!“* 


0 50545 (a —nuclear distance) 
all tho electrons take pat t 


the i 


is obtained if 


E Hiiltli6n and Knave have found p* — 0 50527 
from tho if-valuos Thus tho correction is (10 pci 
cent of the theoretical maximum Using the electronic 
density I) mentioned above, the calculation shows 
that this correction will bo obtained, provided tho 
four outermost olectrons take part, in tho rotation 
This is the same as saying that tho electrons outside 
a sphere with radius 1 7 ay lire constrained by tbe 
hydrogen nucleus to take part in tho rotation 
We may verify the reliability of the expression 1_) 
for tho cloctromc density by calculating the nuclear 
distance of AgH to tho first approximation Starting 
from the charge distribution I) of tho negativ o silvci 
ion, wo dotormino tho distance from the Ag nucleus at 
which a positive particle can be in equilibrium The 
result, 2 78 an, is in good agreement with the ex¬ 
perimental valuo* 3 05 an and indicates that the 
moment of inettia will be somewhat groat,or than 
our /„ if the effect of the hydrogen nucleus on the 
electronic distribution is taken into account 

I am obliged to Prof E Hulthcn, who ducctcd 
my attention to this quest ion, and to Prof O Klein, 
for interesting discussions on the Hiibjoet 

Law UK Hui.miix 


Instituted for mckaiuk 
och matcmatisk fysik, 
Stookhofins Ildgskola 
Fob 12 


' Holst unci llulUirin, Natuka, 13S, 496 , 796 , 1914 / PH 

90,712, 1934 

•Jenson 7, Phyt 77, 722 1912 

■ Nagy, ttnd , 91. 106 . 1934 

4 E llullluSn and E Knave, Phynea, In cress I am hulobtc .1 
tlic anthem for being Informed of tho results before publication 
4 K Knave, • Dissertation", Stockholm, 1932 


Internal Recombination during Photo-dissociation 
of Polyatomic Molecules 

It lias been generally admitted that, in tho pi imai ) 
decomposition of a molecule by absorption of light, 
free atoms or unsaturatod radicals arc produced 
In an extensive investigation upon tho photo 
decomposition of carbonyl compounds, Dr R U W . 
Norrisn and his co-workers* have advances! the view 
that an aldehyde molecule can be disrupted into a 
saturated hydrocarbon and-a carbon monoxide mole¬ 
cule m one process This is equivalent to a reram 
bination of the liberated hydrogen atom anel alkvl 
radical at the moment they leave the remainder of 
tho moloculc. 

The possibility of such a process can be tested 
diroctly if tho magnitude of tho absoibcd quantum 
is large enough to produce excitod atoms, or radicals 
which will recombine to form an ej-rUed moloculc 
emitting its characteristic spectrum By observing 
this emission under conditions which prevent the 
possibility of secondary processes, that is, at very 
low gas pressures, wo should get definite proof of 
the existence of such an internal recombination 

An investigation in this direction has been under 
taken m this laboratory Polyatomic molecules 
containing halogen atoms instead of alkyl radicals. 
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or hydrogen atoms, are better suited for tho purpose 
because the excited halogen molecule liberated 
during the photo-dissociation process can be easily 
detected by its omission speotrum, winch lies in 
the visible region. We tried several moloculos of the 
composition XHal„ and XHal„ where X is C or Sn 
and Hal is a halogen After some unsuccessful 
attempts, we obtained in SnT, vapour undor the 
action of wave-lengths in the range 2500-2150 A 
a bright visible emission of the spectrum of I, with 
an abnormal distribution of intensity in the bands 
A detailed mveatigution confirmed the conclusion 
wluoh immediately followed from this fact, namely, 
that the lodino molecule was detached from the Snl 4 
molecule in one primary process As the iodine 
atoms were originally bound to tho central Sn atom 
by valency forcos and did not markedly interact one 
with anothor, tho whole process is equivalent to a 
recombination of atoms in the very act of photo 
dissociation, or to a redistribution of valency bonds 
The energy balanco, the influence of collisions with 
other moloculos and other features of tho omission 
so far studied lead to interesting conclusions about 
the mechanism of the disruption The most important 
peculiarity is a marked tomporaturo coefficient which 
indicates the necessity for an onorgy of activation 
for this typo of photo dissociation 

In this connoxion we have re-uivestigatod tho 
yellow fluorescence m Bil, vapour, observod in this 
laboratory some years ago' Although the spectrum 
of this fliiorosconco on closer examuiation did not 
reveal any band structure, nevertheless tho exact 
coincidence of its position with that of the iodine 
spectrum cannot bo fortuitous We assume therefore 
that the mechanism of this emission is the same as 
that given above , namely, that under tho action 
of suitable quanta and with some thermal activation, 
an iod me molecule is detached from Bil, The 
continuous or blurred aspect presented by the 
spectrum emitted in this case may be duo to the 
disturbing influence of tho polar Bil radical remaining 
in close proximity to the iodine molecule which is 
emitting radiation. 

A. Tkrenin. 

Photochemical Laboratory, 

Optical Institute, 

Leningrad 53. 

Jan 26. 


Spectroscopic Constants of the Di-Atom PN 
In a recent paper 1 , I ventured to prediot that (a) 
"the intemuolear distance of PN may be taken as 
closely approximating to the rrfean of the experi¬ 
mental values for NN and PP” (p. 28), and that (6) 
“it may be expected that experiment may show that 
PN has the highest bond oonstant and mean restoring 
force in the LK and KL periods” (p. 36). 

At the time the paper was written, I was unaware 
of the experimental work on PN of Curry, Heraberg 
and Heraberg*, but the results appear to Justify both 
the above statements. 

(«) r t (calo.)*»l-48 f f r, (obs )«1-4889 A. 

(b) m, (expt.) —1337-24 cm.- 1 , whence the bond 
constant Jfe, —101-0 x 10‘ dyne cm.- 1 and mean re¬ 
storing foroe K — 3-642 x 10~ 4 dyne are derived. 
These are without doubt maximum values for ths 
LK and KL periods. 


The experimental data are consistent with the 
observod flattening of the periodicity curves with 
increasing period numbers The presence of maxima 
and minima of spectroscopic constants in tho sym¬ 
metrical sub-group of the tenth molecular group is 
not without interest in connexion with problems of 
polarity and bonding strength of di-utoms 

C H Douglas Clark 
Department of Inorganic Chemistry, 

University, Leeds 
Feb 11 


I M Douglas Clark, Troe Urdt Phil Soe . 128 , 1986 

J Curry, L Hersbcrg ami G Hrrrberg, Z Phyt , 88 , 848 , 1931 
• W Jovons, "Report on Band Spectra of Diatomic Molecules" 


A Mycetozoan Parasite of Zostera marina* 

In a previous note in Nature 1 wo pouited out the 
association of a Labynnthula-\\ke organism with the 
wasting disease of tho eelgrass along tho American 
Atlantic const Since the publication of this announce 
ment, we have performed a number of experiments 
in the laboratory and in the natural beds themselves, 
which indicate that this organism is a truo parasite 
of Zostera manna. Communications from othei 
inv ostigators and examinations of speoimens sub¬ 
mitted from various points show also that this 
parasite is uniformly present in the infected bods on 
the Atlantic coasts of both Europe and America 

The parasitic habit was first demonstrated in 
modifications of Cienkowski’s moist chambers*. In 
these the actual migration of tho spindle-shaped cells 
from fragments of diseased leaf and the invasion of 
healthy leaf tissue could bo clearly followod. Con¬ 
sistent infoction ooourrod in thirty slides, usually 
within eight to forty-eight hours. In only one case 
did a filamentous fungus mako its appearance—a 
contaminated check preparation. 

Field experiments were conducted in several beds 
near Woods Hole, Massachusetts Slips of diseased 
and normal loaf were fastened m alternate order to 
healthy green leaves Local darkening and charac¬ 
teristic streaking of the ‘inoculated’ leaves to form 
the pattern anticipated by this arrangement followed 
within one or two days The experiment was repieated 
four times during the later part of the summer and 
corresponding tests were made in aquana with the 
same results. Sections prepared from the newly 
infected areas showed heavy infestations of viable 
Labyrinthula Such sections attached to clean plants 
brought about infection of the new host. 

We were unable to grow the organism on artificial 
media or to maintain it long without its host in 
filtered sea water , but from microfioopio observations 
and from field experiments it is evident that the 
Labyrinthula is capable of attacking and destroying 
healthy leaf tissue independently of other organisms 
The rapidity with which it produces mfeotion in¬ 
dicates its extremely aggressive habit. Thus far it 
has not been identified with any of the described 
Labyrinthula. 

It seems well established that the Ophiobolus 
isolated from diseased eel-grass by Dr. Petersen*. 
Miss Mounce* and by Dr. Turin* vanes in abundance 
and activity over the affected areas. The mycelium 
of the fungus occurs in the Woods Hole region, but 
m extremely minor quantities—it is for from uni¬ 
versally associated with the disease. We have not 

* Contribution Wo 87, Woods Hole OoeanoorapMo Institution and 
Journal Seriea Paper of the 14.J Agr. Sxp Station. 
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been able to And tho pycmdia of this form upon any 
of tho specimens from tho coast of Marne, south, 
thougJi they aro very abundant upon the fruiting 
stems of plants sent us by Miss Mounco from St 
Andrews, and have been desenbod bj Dr Peterson 
as very profuse m the Danish bods 

Wo could not discover the Labynitihula m the 
longer, widor-loaf Zostera marina, L , from Nanaimo, 
Departure Bay, B (_' , on the Pacific coast, though 
this grass was spotted and infested with a varietv of 
other parasites Despite thoir activities, the grasH at 
Nanauno was unusually abundant last yoar 

Charles E Bkvn 

Woods Hole Oceanographic Institution, 

Woods Hole, Massachusetts, 
and 

Department of Soil Microbiology, 

N J Agricultural Experiment Station, 

New Brunswick, N J 


■ Renn, 0 E , Natcrh, 184, 418 , 19.14 

■ Clonkourokl, L , Arch Micrmmp Anal , 8, 274 , 

■ Petersen, H E , Natitbh, 184, 143 , 1934 

• Mounce, Beport of Biological Board of Canada, 1 

• Tntln, T. 0 , NATPJIB, 184, 673 , 1934 


Wasting Disease of Zostera marina 

The variation in tho width of tho loaf of ZoxU ra 
manna cannot be put down to any one particular 
cause In common with all water plants, the sue of 
the leaf is probably a reflexion of tho nutritional 
balanco in tho plant itself, as is shown to be tho caso 
by Pearsall and Hanbj, 1 for certain Potamogeton 
species 

Many of the circumstances enumerated by Dr 
Cottam*, such as reduced salinity, abnormal tem¬ 
peratures, shoit period of submergence, low light 
intensity, etc , by altering the nutritional lialancc, 
doubtless loact to produce narrow-leaved plants 

That the production of tho narrow leaved plant is 
not a simple reaction is suggested by tho fact that, in 
somo places on tho English coast, plants with leaves 
of all sues grow mixed up together, while at other 
placoH, only Zostera manna var angustifolui can bo 
found, though tho large-leaved type was abundant 
in 1921 Nor is the size of leaf a matter of age alono, 
for those narrow-leaved forms flower just as profusely 
as the broad-leaved plants 

All tins goes to suggest that, m the disappearance 
of Zostera, one has to deal with a largo number of 
ciroumstanees and not with a single catastrophic 
event 

R W Butcher 

Fisheries Research Station, 

Alresford, Hants 
March 6 

* Peuull and Hanby, Nea PkylotogUt , 84 , 1925 

* Natv»i, 188, 308 , ,1935 


Fibre Saturation Point of Wood 
The fibre saturation point of wood (f s.p ), which 
is the minimum moisture content m equilibrium with 
a saturated atmosphere, is commonly estimated in¬ 
directly from the point at which (o) shrinkage begins, 
or (6) a sudden increase occurs in the compressivo 
strength 1 !*, on lowering the moisturo content from 
the green state. Though these methods agree fairly 
well m defining the f s.p of Sitka spruce as about 


25 per oont moisture oontent* (basetosity Field* 
weight of tho wood), it is found that many factors, 
show measurable shrinkage at much higher moistifn 
contents than those indicated by method (b) 

Other research* at tins Laboratory, which roquirod 
tho vapour prussuro isothermal of Sitka spruce flour 
above 95 por cent rolativo humidity, showed that, on 
adsorption, moisture contents of about 35 40 per 
cent wore attained before saturation was leached, 
which considerably oxeoods tho figure quotod above 

Desorption, on the other hand, showed a measur¬ 
able drop of about 0 4 pel tent m relative humidity 
on a slight drying from moisture contents as high 
os 90 per cent, the ofleet probably permuting up to 
even higher values Otheis* havo noticed that tho 
loop doos not close at the adsorption saturation 
value, but havo not investigated higher moisture 
contents Tims there is no woll clohnod f s p , and 
thoro may well be a laige moisture content hysteresis 
at the saturation value itself, which suggosts that 
the shrinkages observed at high moisture contents 
are associated with tho drop m vapour pressure found 
on tho desorption curve 

Tho discrepancy between the f s p obtained from 
method ( b ) and that from the adsorption isothermal 
may be accounted for by the compression which, 
opposing tho swelling presure of tho wood, raises its 
vapour pressure*, thus bringing to saturation a 
sample of 25 per cent moisture content that was 
initially unsuturated In support of tins view, 
samples of Sitka spruce of higher strength in com¬ 
pression are found to show a lower apparent fibre 
saturation point* 

Plottuig the observed slirmkago against swelling 
pressure calculated from tho desorption curve hIiows 
a decreasing strain stress ratio on drying, correspond¬ 
ing to the docreaso of compressibility of wood which 
is already well known below 25 per cent moisture 
content 

WltFRBU W UARKAS 

Forest Produi ts Resoaich Laboratory, 

Princes Risborough 

1 Chaplin, New Inti Assn of Testlim Materials, 1931, Zurich 

• WU«on, U S Dept or A(ir Jlulletm No 282, March 1932 

* Unpublished data bv F P R T, on Sitka Spruce 

• Barkaa, Natubh, 180, 899 , 1982 

' Urquhart and Williams, Shirlsv In* Mem , 3, 197 , 1924 

* Katr, KM Chtm Bnh, 9, 1, 1917 


The Smell Emitted by Seaweeds 
The offensive odour given off from masses of 
rotting seaweed wluoh occasionally accumulate on the 
shore is a not unfamiliar phenomenon of tho sea 
side There can bo little doubt that an important 
constituent of the smell is sulphuretted hydrogen 
produced perhaps in part by tho putrefactive 
reduction of the ethereal sulphates which form 
•so marked a feature of many marine alga* 

Belonging to a somewhat different category is the 
particularly unploasant smell renuniscont of phos¬ 
phorus given off on drying certain members of tho 
genus Polystphonta I have recently boon ablo to 
identify methyl sulphide as the odoriferous principle 
in this case The origin of this substance is less oasy 
to account for and investigations directed towards 
the oluoidation of this question are in progress 
Preliminary experiments would suggost that methyl 
sulphide IS a product of modified vital activity rather 
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than a post-mortem decomposition product, m as 
muoh as it begins to be evolved very shortly after 
the seaweed has been gathered and is not apparently 
given off by material whioh has been dipped in 
boiling water 

The natural occurrenoos of methyl sulphide are not 
numerous, and it is worthy of note that one of these 
is petroleum from Ohio , the finding here recorded is 
therefore at least not inconsistent with the theorj 
of the algal origm which has been suggested for 
some oil-fields. 

Paul Haas 

Botanical Department, 

University College, 

London 
March 18 


Germination of Resting Fungal Spores 

1 have road with interest Mr Robert McKay’s 
letter 1 on the germination of oospores of Peronospora 
Schlcxdem He notes tho remarkably persistent 
oogonittl wall, which “forms an additional protective 
layer” around tho oospore, and the still more 
persistent oosporo wall In germinatmg these highly 
resistant spores he lays claim to no special method 
in course of time, in this case of yoars, the spores 
germinate when placed in water 

During the last ten years, I have spent a consider¬ 
able amount of time in an attempt to devise a reliable 
method of obtaunng tho germination of the similar, 
though not quite so resistant, oospores of Phyto- 
phlluirn Cactorum , in sufficient numbers for oyto- 
logioal study. After trying many and variod ‘agents’, 
I finally obtained germination m quantity by ex¬ 
posing three-months old oospores to a temperature 
of I°-3° C for a month and then soaking them for 
one or two wooks in water, kept constantly renewed 
It appeared later that the spores could be older, and 
the refrigeration period longer, and still give an 
equally good result*. 

When comparing my experiments with those of 
other workers upon the germination of resistant 
spores, I felt that we had no logioal method of 
approach to the problem It was by trial and 
error that results were finally obtainod m some 
oases one method, in others another, ohanced 
to be effective At the risk of appearing to state the 
obvious, I would direct attention to the following 
facts that suggost a line of attack in such experi¬ 
ments. 

(1) That the wall of these resistant spores is, as a 
rule, at least two-layered • the inner thick and of a 
reserve substance such as a henuoellulose ; the outer 
thin and of ‘fungus celluloso’, and practically im¬ 
permeable 

(2) That the substances composing both wall layers 
are m a colloidal state 

(3) That germination cannot take place until (a) the 
spore has fully matured—a process, not at all under¬ 
stood, whioh involves a tune factor ; (6) the wall is 
rendered sufficiently permeable to admit water and 
oxygen. 

(4) TJiat the various devices tried and claimed as 
agonts initiating germination (namely heat, oold, 
acids, carbon dioxide, bacteria, etc.) appear to do 
one of two things, provided they are of a suitable 
intensity or oonoentration . (a) form small cracks in 
the wall, ( b ) bring about a change of oolloidal state. 
(Agents such as baoteria may be effective through 
oarbonio acid produced.) 


(6) That since the spore, though dormant, is a 
living thing with carbon dioxide accumulating within 
it, the change m the nature of the wall will in course 
of time come from inside, that is, time is a faotor m 
germination as well as in maturation. 

Elizabeth Blackwell. 

Royal Holloway College, 

(University of London), 

Englefield Green, 

Surrey 

1 NiTDKl, 135. 306, Feb 23, 1936 

1 Train Brit Myc Soe . 18, 294-310. 1931, and 19, 167, 1936 


Extrusion of Cells in the Tubules of the 
Epididymis 

Mb. P. G. ’Espinassb has remarked 1 that the 
oxtrusion of nuclei which has been observed to occur 
from the epithelium of the oviduct in the mouse 
could not bo closely related, as had been suggested, 
to the cestrous cycle His conclusion on this point 
seems to derive indirect support from a comparable 
phenomenon whioh takos place in the epididymis of 
the mouse and rat In those tubules of the epididymis 
whiuh are lined with a single layer of oolumnar cells 
tho nuclei of which are oloso to the basoment mem¬ 
brane, a process of cellular extrusion is particularly 
well soon, though it occurs also in other tubules where 
tho epithelium is cuboidal 

Mioroscopic sections suggest that the actual process 
could be reconstructed as follows Here and there a 
nucleus becomes separated from the uniform row of 
its fellows and advances towards the lumen of the 
tubule. As it approaches the free surface, it may be 
preceded by a bulging of the cytoplasm into tho 
lumen Eventually the nuoleus, sometimes surrounded 
by oy to plasm, becomes detached and lies free m the 
cavity of tho tubule This extruded body often 
appears to be a living cell, showing no pyknosiB or 
other obvious signs of degeneration 

Whatever significance may be attached to the 
phenomenon, it appears to be of frequent occurrence 
in the healthy epididymis of the adult mouse and 
rat, and cannot readily be attributed to any penodioal 
oyole oonnected with the sexual function. 

Habold Bubbows. 

Research Institute, 

The Cancer Hospital (Free), 

London. 

Feb. 28 

' .XATtru, 184, 738 ; 1931. 


Hydrogen Ion Concentration of the Alimentary Canal 
in Psychodidae (Diptera) 

Insect physiology, and particularly the physiology 
of digestion, is more or less intimately correlated with 
the life-history and other environmental factors. An 
attempt has therefore been made to find out the 
correlation, if any, between the hydrogen ion con¬ 
centration of the alimentary canid and the different 
feeding habits in the family Psychodid®, which 
contains two sub-families, namely, Phlebotomin® 
and Psyohodin®. The former is easily separable 
from the latter by its blood-suoking habit. 

The entire alimentary oanal of four common species 
belonging to two different genera was dissected in 
a minimum quantity of bromthymol blue and care¬ 
fully laid out on a slide. The subsequent reaction 
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was enhanced by puncturing a few holes in the 
thicker region of the alimentary canal The changes 
in colour of the gut in all the four species were 
carefully noted and their approximate pH value 
determined by comparison with a Hollige standard 
colour disc for bromthymol blue The ranges of 
variation of pH in each species are those of different 
regions of the gut and to some extent include the 
individual variations. 

The accompany mg table shows that the degroo 
of variation in the pH of the alimentary canal is 
small, yet it is suggestive enough to indicate that the 
alimentary canal of the blood suckers is slightly 
more aeidio than that of those which do not suck 
blood The relation of the acidity of the gut with the 
development of flagellates inside it is being investi 
gated and will bo published elsewhere. 



pH value 

rhUbotomui^ papatani, Scop , ^ 

LcUhmama tropica carrier) 

0 2-6 4 

Stomach-Little or 
uo reaction 

Phlcbotomui argentipu, Ann and Brun , 
(Mammalian blood sucker aud 
LeUhmanvi dimovant carrier) 

fl 2-0 4 

PhUbotomui minutus (sensu Into), Bond 

fl 4-0 6 

Ptychoda alUmata, Say uacpunctala, Curt 
(Non blood tucker) 

00-08 


Kala-azar Enquiry, S Mukebji. 

All India Institute of Hygiene 
and Public Health, 

Caloutta 
.Tan 24 


Simultaneous Travel of a Surge of Stress and a 
Group of High-Frequency Waves of Stress 
in a Steel Wire 

That a high frequency longitudinal vibration will 
travel more slowly than a low frequency one may be 
qualitatively foretold from Rayleigh’s 1 treatment of 
the effect of lateral inertia on the natural period of 
longitudinal vibration of cylindrical rods. However, 
when Rayleigh’s formula is applied to the case given 
by Dr. Wall*, where the wave-length is stated to be 
18 inches and the diameter 0 123 m , the effect of 
lateral mertia is found to be negligible 

Rayleigh’s formula has been experimentally in¬ 
vestigated, by R. W. Boyle and myself 1 and by 
Muzzey\ and found to be apphcable over a range 
of the ratio of wave-length to diameter including this 
case. It is suggested that the necessity of postulating 
a hitherto unknown effect may be avoided by 
assuming that the group of waves has a higher 
frequency them that given by Dr Wall, determined 
possibly by the natural period of a clamp, this high 
frequency being ‘modulated’ at the inter-clamp 
frequency by successive reflections, and ‘demodulated’ 
m the amplifier, which the oscillograms show to have 
the neoessary characteristics. 

Dr. Wall’s oscillograms show that the ratio of the 
two velocities is about 1:1-3 and Poisson’s ratio for 
>ron may be taken as 0-3 (Kaye and Laby). These 
values inserted in Rayleigh’s formula give a ratio of 
diameter to wave-length of 1-2. The results of Boyle 
and' myself show that Rayleigh’s formula is not 
applicable when this ratio exceeds 0-SS, probably due 
to the neglect of shear stresses, the approach to 


resonance of radial vibration, and viscosity Field* 
has given an analysis which includes these factors, 
and whether or not this analysis can be applied to 
explaui the interesting results given by Dr Wall, 
it is clear that Dr Wall’s method of measuring the 
velocity of longitudinal vibrations may be adapted 
to an expei imental investigation of the factors 
meludod m Field’s analysis 

D O Sl'HOULK 


3 Uower Street, 
London, W C 1 



Science and Social Progress 

May I suggest that the decline of tho adventurous 
spirit is due not so much to standardisation and 
mechanisation, as might bo gathered from the 
leading artiole in Nature of February 1(5, p 245, as 
to specialisation ? A specialist, as I have said else¬ 
where, is “a human being who has narrowed tho 
sphere of his activity at the expense of his social 
instuiots, thereby becoming but a fraction of a man 
He sees a field of activity as brightly lit, porhaps, 
but as limited as the hold of a microsoojie , and not 
mfroquontly it is as though the microscopo was a 
little out of focus There is a blurring as of things 
too close to the eyes to be distinctly seen ” 

I am under no illusion that specialisation can be 
dispensed with altogether, but I am hotorodox enough 
to believe that we should bo more truly civilised if 
tliore were moro jacks of all trades and fewer masters 
of one. How can any man who has only read, lot us 
say. Chapter xx of tho ‘book of life’ hope to acquire 
that comprehensive vision of the human advonture 
in time and spaco, so essential to ensure Bane social 
development t 

Since mechanisation has been mentioned, I should 
like to tako this opportunity to combat tho bohof 
now being rovived m various quarters, that 
machinery, after all, does not cause unemploy¬ 
ment. It will be seen that the Bubjoct is not 
irrelevant This particular fallacy was exposed 
116 years ago by Joan Sismondi as follows • "Evory 
now produot must in the long run givo rise to some 
fresh consumption But let us desist from our habit 
of making abstraction of time and placo Let us take 
some account of the obstacles and the fnotion of the 
sooial mechanism And what do we see T The 
immediate effect of machinery is to throw some of 
the workers out of employment. A certain 

kind of equilibrium, it is true, is re-established in the 
long run, but it is only after a frightful amount of 
Buffering.” 

In short, it is little oonsolation to a man thrown 
out of employment now, to know that ‘in the long 
run’ and ‘on the average’ scientific and technological 
development creates new opportunities In the long 
run (as I think Mr. Keynes once remarkod) we are 
all dead Adjustment of the individual to mochamoal 
pro g re ss , with lees of both short run and long run 
unemployment, would be easier if men were less 
specialised, better equipped for turning readily from 
one type of employment to another 

Hugh P Vowles 

20 Ridgeway Plaoe, 

S W 19 
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The Oblong or Truncate-tailed Ocean SunfLsb, 
Romania truncata, at Mauritius 

In studying the history and distribution m the 
throe groat oceans of the very rare pomted tailed 
sunhsh Masturue, I have had to disentanglo it in the 
literature from the other two genera of the family 
Mohd.e -Mold, the round-tailed genus, and Ranzama, 
the truncate form The formor, known huh o Homan 
tunes, is found in the throe central oceans, but to 
my surpriHO, Ranzama, while recorded fimn the 
Atlantic and Pacific, has seemingly never been 
described from the Indian Ocean Howovor, there 
is known to mo an unpublished figure and description 
of it m this ocean and it seems woll to put these on 
recoid. 

Nicolas Pike was U S Consul at Port Louis, 
Mauritius, from 1867 until 1874 During these 
years, ho made oxtonsiv e natural history collections, 
drawings and studies and brought ba« k to Now York 
in 1874 eight volumes of drawings of hshos, most of 
them in colour In 1005, these woro purchased by 
J Piorpont Morgan and presented to the library of 
the American Museum of Natural History Finding 
these among our treasures, I published in 1929 a 
sketch of Pike’s life and an analysis and description 
of his 480 pamtuigs 1 of fishes These I listod alpha- 
botically under tho name of tho fish Niunber 324 
is his "Orthagormcua truncatua Rotz , molle, poisson 
lune". The figure is noted as made from a stuffed 
spocimen in the littlo museum at Port Louis, Juno 25, 
1873, and is found on pi 8 of vol 6 

This figure is somewhat crude but plainly that of 
Ranzama truncata in itH oblong form, truncate tail, 
m the relative positions and conjunction of dorsal, 
caudal and anal fins , in tho prosonce of bars on the 
lower side of tho head as far back as the pectoral 
fin , and in the imperfect markings on the hinder 
part of tho side with some few on tho dorsum Hero 
is Piko’s brief and untechmcal description 

Sunfish—-Cmcole Mollk 

Height of body less the half total length Skin 
very smooth, divided on back into small hexagonal 
scutella [drawing of one with dots]—only the raised 
dots visible elsewhere It appears to have been 
markod nearly all over with lines, blots and dots but 
so effaced I can only trace what are shown in skotch 
I thmk tho broad stripe on bare part in front of D 
was yellow, also stripes between lines , but wlioie I 
have put largo round spots, thoy were either white 
or yellow with a dark center The entiro color is a 
grey brown now Snout round—a dark boss of some 
land above snout, a docp hollow for P behind thorn 
—2 havo scutes in front 

Numbers [of fin rays] about D' 15 or 10—-A 15 or 
10 —C 23 or 4, P 12 Above boss on head is a rise 
and beyond a depression (rough sketch) along back 
at top. 

This figure and description modo sixty-two years 
ago constitute the first and only rooord known to 
me of the presence of the oblong sunfish in the 
Indian Ocean Thinking that Barnard might have a 
record of it for South Africa, I consulted lus “Mono¬ 
graph”*. In this he lists three specimens in the South 
African Museum, from False Bay, Table Bay and 
Dasson Island—all to the west of Cape Agulhas, 
through which runs tho meridian dividing the Indian 
and Atlantic Oceans 


Ranzama is an inhabitant of warm seas, and this 
is very far south for it The avorago latitude for the 
three localities is about 34° S. and the mean annual 
temperature is about 00° F. This is cold wator for 
this sunfish and hence ono may judge that Ranzama 
is not endemic in Cape waters Add to this the fact 
that it is an oxceedmgly poor swimmer and hence 
could scarcely have reachod South Africa by its own 
locomotive powers, then how did it oomo to these 
parts f 

The answer is to be found in the currents m the 
westorn Indian Ocean Ranzama is found at Mauri¬ 
tius, in the path of tho Southwest Drift of the 
Equatorial Current of this ocean In about lat 30° S , 
this drift unites with the Mozambique Current to 
form the Agulhas Current, which sweeps around tho 
Capo of that name, and turns north-westward around 
the Capo of Good Hope 

In my judgment, Rumania was brought from 
Mauritius or olsewhere m tho western Indian Ocean by 
these ourronts to South Africa, and, since False and 
Table Bays act as natural traps for tho back-wash of 
the curront as it swoops west and north-west, these 
specimens woro thus stranded These three captures 
of Ranzama m South Africa are to me so many 
additional proofs of its occurrence in the western 
Indian Ocean 

E W Gudobk 

American Museum of Natural History, 

New York City 
Feb 11 
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Diffusion of Hydrogen through Aluminium 
The solubility of hydrogen m aluminium has been 
determined by Sieverts', Rontgen and Braun*, and 
Rontgen and Moller* These authors agree that the 
gas is completely insoluble in the solid metal at all 
temperatures below tho freezing point There are 
certain difficulties in tho direct determination in this 
ease, and we havo therefore attempted to dotect the 
diffusion of hydrogen through the solid metal. The 
mothod usod is that described m a recent paper*. 

We find that hydrogen diffuses through aluminium 
at a rate which is easily raeasurablo above 400° (' 
Preliminary measurements show that it follows the 
usual diffusion law with regard to tho effects of 
temperature and pressure, namely, 

D = k y/P e-MT 

b having a value of about 14,000 The rate of diffusion 
at 400°-600° C is of the same order as that of hydro 
gen through copper, but the temperature coefficient 
is muoh larger We hope later to publish exact data 
The fact that hydrogen can diffuse through solid 
aluminium shows that it must be soluble, but does 
not mdioate the degree of solubility. 

C J Smithklls 
C E. Ransusy. 

Research Laboratories of the 
General Electric Company Ltd , 

Wembley. 

March 8. 


1 Z BUttrodum, la, 707 , 1910 

• MtMwirtioUft . 11. 459 , 198S 
■ ibid . U, 81 zoi 97 , 1934 

* Proc Ron. Sbe., In the prwe 
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Atmosphere of the Planet Mercury 

I notice, in the Supplomont to Nature of 
February 9, that the existence of an atmosphere on 
the planet Mercury has again been pronounced 
impossible on account of the small mass of the 
planet 

As a systematic observer of Mercury, with a 
powerful telescope, in 1927, 1928 and 1929, I wish 
to state, m full accordance with Sohiaparolli, that the 
dusky spots of the planet are frequently faded, while 


some of them arc sometimes oven totally extinguished, 
by local clouds These may he dun to dust, and 
apjioar white, or ovon brilliant, on the limb, stretching 
there occasionally ovor throo thousand milos in 
length , and it is thus obvious that such phenomena 
establish beyond doubt the existence of the highly 
rarohod atmosphoro of Mercury, which is invisible, 
like that of Mars 

K M Antoniaim 

Pans 
Fob 27 


Points from Foregoing Letters 


Following upon an improvement in bis apparatus. 
Dr F W Aston finds higher values for the masses 
of hydrogen, deuterium, helium and carbon atoms , 
(he new values arc in better accord with those 
deduced from energy changes during the aitilicial 
disintegration of those oloments The new deter¬ 
minations were made by comparing with the mass- 
spectrograph, to which a now eollunator with variable 
slits was added, the masses of doublets (that is, atoms 
and groups of atoms having nearly the same mass' 
charge ratio) 

Prof A J Dempster describes a now way of obtain¬ 
ing positively charged ions of the motallie elements, 
including gold and platinum, for use with the mass 
spoctrograph Ho employs a Hpark eouplod inductively 
to a high-frequoney oscillating spark circuit, and 
obtains many ions with multiple chargos 

The red colour of certain aurorae may Vie due to 
electrically excited oxygen, which emits a ‘triplet’ 
of wavo-longths in the red region of the spectrum 
Mr L Iiarang and Prof L Vegord havo determined 
more accurately the wave length of the strongest, 
component, of the triplet by means of an interfero¬ 
meter, and find that it agrees with the wavo-longtli 
observed by Hopfield in the case of oxygen in the Oi 
state 

From spectroscopic analysis of light obtained with 
silver compounds of hydrogen (H) and heavy 
hydrogen (D), the ratio of the (roducod) masses of 
VI and D atoms has been deduced ; it does not 
agree with the ratio doduced from their atomic 
weights, Mr L Hulth6n calculates that this dis 
crepancy would be accounted for if the four outer 
most electrons of the silver atom took part in the 
rotation of the nucleus, whieh rotation is assumed 
to be responsible for the band spectrum 

Prof. A, Terenm states that when SnI, vapour is 
decomposed by ultra-violet light, visible light is 
emitted corresponding to that characteristic of iodine 
molecules. This ho considers shows that, under the 
influence of light quanta, not only are the bonds 
of the original molecule broken, but also an instant 
reoombination between the liberated radicles or 
atoms can take place Prof Terenm accounts in 
this way for tho yellow fluorescence of bismuth 
tn-iodide which falls in the same region as tho iodine 
spectrum. 

Mr. C. H. Douglas Clark directs attention to the 
fact that the value for the mter-nuolear distance 
between phosphorous and nitrogen, and also other 
molecular constants, as calculated by Curry, Horzberg 
and Herzberg from observations on the spectrum on 
the PN molecule (phosphorus vapour electrically 
excited in mtrogen gas) agrees with certain qualitative 


predictions which ho rocontlv made, unaware of their 
experimental work 

Kvidence that a slime-mould (sinulai to Labi) 
rmOnda) is responsible for tho wasting disisise of the 
oel grass, Zontera marina, along the Moditoi rurioan 
Atlantic coast, is adduced h\ Mi (' 1C Wren A 
fungus, Ophwbolus, has also been suggested as the 
causative agont, but Mi Wren finds that it is not 
always associated with the disease 

Dr H W Butcher believes that the lninow- 
leaved variety of Zostera, which is more resistant 
to tho wasting disease, is produced l>\ a change in 
‘nutritional balanco’. and that the disappearance of 
tho wide-leaved variety is due to a variety of 
circumstances 

Mr W W Barkan finds that the moisture content 
of sprucewood (lour (Sitka or tide land variety) in 
equilibrium with saturated air, that is, its fibre 
saturation point (f s p ), is groater when the wood is 
being dnod from a moist state (desorption) than when 
it ts absorbing moisture from tho air (adsorption) 
The f s p is also frequently deduced indirectly from 
the percentage moisture when (1) shrinkage occurs, 
or (2) sudden increase in compression strength 
occurs, but in the case of many woods the values 
obtained by those two methods do not. agree Mr 
Barkas suggests that tho compression which, opposing 
tho swelling pressure of the wood, inisos its vapour 
pressure also causes a decrease in the water contont 
needed for saturation and accounts for the div erg once 
in the f s p doduced b\ methods 1 and 2 

The unpleasant smell given off on drying by cortaui 
red soa weeds (genus Polymphoma) is due to methyl 
sulphide, according to Dr P Haas Ho points out 
that methyl sulphide is also found ill petroleum from 
Ohio, a fact which supports to some extent tho soa- 
wood theory of tho origin of petroleum 

Mr S Mukerji finils that the blood-suckmg minute 
moth flies (Phlcbotomus) hav n their alimentary canal 
somewhat more acid (lower pH) than the non-blood- 
suokmg species The blood-suckmg Phlcbotomus 
papatasn is a carrier of Lewhmania tropica, a protozoon 
which causes the malaria-like fever kala-azar m India 

Mr D O Sproulo points out that, according to 
Rayleigh’s formula, high-frequency vibrations travel 
more slowlv than low-frequency ones, but tho differ¬ 
ence in their speed in a steel wire, recently reported 
by Dr Wall, is too great to be explained m that way, 
unless the frequency of the group of waves was 
rendered greater by the natural period of one of the 
clamps used Mr Sproulo points out that Dr Wall’s 
method of moasunng the velocity of longitudinal 
vibrations would be usoful in investigating shear 
stresses, viscosity and radial vibration. 
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Pollen Analysis from the Norfolk Fens. An attempt to 
reconstruct the conditions of discovery of a bronze 
spear head with loops at the junction of socket and 
wings of the Middle Bronzo Age has recently boon 
described by II and M E Godwin, J G D Clark 
and M H Clifford (Proc Prehist Noc East Anglut, 7, 
pt 3) The discovery was made some years ago at 
Queen’s Ground, Methwold Fen, by Mr John Harrod, 
of Methwold, from whom it was obtained for the 
University Museum of Archaeology and Ethnology, 
Cambndgo The site was visited by members of the 
Fonland Research Committee, to whom Mr Harrod 
was able to indicate tho horizon of discovery very 
closely The spear-head was found at the base of 
tho lowest draw of peat The level indicated by 
attendant circumstances was confirmed by recognition 
of a well-marked horizon of the surface of the un¬ 
disturbed poat in tho disused tretioh Uncontaminatod 
samples of peat were taken, tho peut in each instance 
overlying chalky boulder < lay As the rosult of the 
pollen analysis, bore A appears to have included 
three major phases («) an early phase with high 
birch and pine pollen values , (6) the middle phase 
with overwhelming dominanco of alder pollon , and 
(c) tho latest, with eo dominance of ash and alder 
pollen and showing in its lost stagos small amounts 
of beech pollon and high values for hazel pollen 
The earliost phase certauily represents tho end of 
tho Boreal climatic period and tho bnso of (6) tho 
oarly Atlantic This is supported not only by the 
change over from pine and birch to alder, but also 
by tho presence in small amounts of oak, elm and 
lime, with the two latter genera at first dominant 
over the oak Probably the chango from (6) to (c) 
indicates ft change to generally drier soil conditions 
with an oxtonsion of the fon aroa locally ooverod by 
fen carr (scrub) or fen woods The reoord of beech 
pollen below a late Middle Bronze Ago horizon is of 
interest to botanists since precise evidence is looking 
of the history of appearance and spread of this tree 
m Britain 

‘Fossil Tradition' in Stone Implements. Under this 
title, M. A. Vayson de Pradenne contributes to 
Antiquity for March a study of certain anomalies 
encountered in stone age industries—more particu¬ 
larly m certain industries of North Africa which hove 
frequently been tho subject of comment and con¬ 
jecture Exoavators have long noticed the occurrence 
in prehistoric deposits of objects with two distinct 
patinas Thus m the Moustenan deposits of La 
Quina, flints shown to belong to the lower deposits 
by their deep yellow patina hive been found in tho 
upper deposits They had been rechipped and used 
again by the later inhabitants of this site, as is Rhown 
by the white patina characteristic of tho upper 
deposits. Certain very peculiar specimens are found 
in North Africa with rough chipping on one side 
only accompanied by a tang handle of noohthio 
type. Since 1919, Roygasse has described numerous 
artefacts at Bir-el-Ater of which the Moustenan 
character is supplemented by tanged specimens 
Further, there is a whole group of various implements 
whioh is supplied with handles. This A tenon industry 
is wudely distributed throughout North Afhoa and is 
generally found on tho surface or at a slight depth 
in brick-earths the upper portion of whioh has been 


Items 

ro-arranged In the Abn Alain culture, recently 
described by M Pallary (soo Nature, 134, 975 ; 1934), 
are found in a group of contrasted association cortain 
tangod objects exactly like thoso of the neighbouring 
Champ de Tir of Eckmuhl, and it cannot ho doubted 
that the type was borrowed by the inhabitants of the 
Abn Alam from tho old industry nearby, which was 
as Tossd’ to them tvs it is to us. Other oavos near 
the Abn Alain, as recorded by M. F. Doumorguo, 
include in their culture patmated flints of a palaeo¬ 
lithic facies, also from tho Champ de Tir These 
implements introduced a now typo into tho industry 
which took them over, and servo to show that 
idontity of type nood not indicate either direct 
connexion or contemporary influence 

South African Fisheries. In Dr Cecil Von Bonde’s 
Roport, No 11, of the Fisheries and Marine Biological 
Survey, Union of South Africa, for the year ending 
December 1933 (1934), a rdsumd of operations of the 
R S Afnuina, and a list of the stations and salinity 
results occupy the first part, tho second part contain¬ 
ing investigational reports Of these, the roport on 
savings-trawl investigations in relation to the con¬ 
servation and regulation of tho Agulhas Bank sole 
fishery by J M Marchand is of much importance 
The Agulhas Bank mud sole or east coast sole, 
Austroglossus prctoralis, bocomes sexually mature and 
spawns for tho first tune at an average minimum 
length-sizo of 12 m With a size-limit of 12 in. the 
percentage of undersized and immature solos in tho 
commercial catches procured with the trawl-gear at 
presont in use is too high Investigations wore 
carried out in order to fmd trawl-gear of such form, 
construction and mesh dimension as would allow the 
escape of os high a percentage as possible of solos of 
less than 12 in in length, at the same time guarding 
against tho escape of too many mature and market¬ 
able fish The main result is to show that the use 
of a larger-meshod saving-panel in the back or upper 
side of the cod end of tho trawl demonstrates an 
enormous saving of small, immature and non 
marketable fish, especially soles, but also other 
species ; the percentage escapes of marketable soles 
is very low It is recommended that a certain 
defined breeding area be closed to trawl mg for 
five years, and that a general and spocial mesh and 
dimensional regulations be enforced with respect 
to trawl-nets, a savings-panel to bo inserted in 
the cod-end. 

Feeding Mechanism in Diastyhs. Mr Ralph Dennell, 
in describing the feeding mechanism of the cumacean 
crustacean Diastyhs Brady* {Trans. Roy Soc. Edxn 
burgh, 58, Part 1, No. 6; 1934), has earned out his 
researches both on the living animal and on careful 
preparations of the mouth parts, which show tho 
features of a typical filtratory malacostracan There 
is, however, a peculiar median process projecting 
into the filter chamber which is of great importance 
in the working of the feeding mechanism and appar 
ently has not been noticed before in the Cumacea 
The filter current is due to the jiumping action of 
the maxilla and maxillipeds, made possible by the 
maxillary valve and median process, and to the 
aetion of the epipoditea in sucking a subsidiary 




April 6, 1935 


NATURE 


551 


current through the filter chamber It is helped to 
a large extent by the respiratory ourrent The 
author suggests that the ancestral cumacoan prob¬ 
ably possessed certain features shown by the primi¬ 
tive Onathophauaia and Lophogaster He intends to 
follow up the present investigation with ono on tho 
feeding mechanism of Apseudes, in tho hope that it 
will be possible to doscribo tho evolution of tho 
Cumacea and Tanaidacea as funotionally derivable 
from a group of primitive mjHida which took to 
burrowing m mud, as a change of habitat is shown 
in other cases to have a profound effect on the 
crustacoan foeding mechanism 

Hemipterous Insects from Ireland. Mr J N Hnlbeit 
has recently published a length} annotated list of 
the Irish Hemiptera, especially of the Hotcroptora 
and tho G'icadina group of tho Hornoptera (Proc Roy 
Irish Acad , 42, (B), No 8, 103r.) Kor tho first tune 
information on the insects in question is brought 
together with tho object of prov iding a comprohonsiv o 
survey of the distribution of tho species onuirmg m 
Ireland As might be expected, tho Hotoroptoru, or 
plant bugs, havo boon more extensively collected 
than the Cicadma Out of 455 British species of this 
suborder, 253 are shown to bo found in Ireland 
This relative paucity of tho Irish fauna is regarded 
as being due more to posit geological changes, resulting 
in isolation, than to such ecological factors as 
climate and soil Of the ficailuia, and the allied 
Psylhna, tho Irish species numboi 153, or less 
than half of those recorded for tho British Isles as 
a whole Thoso two groups, however, hav o boon 
less intensively colloctod, their identification is 
often beset with difficulties and much woik 
remains to bo dono Their spcoies are merely 
enumerated without annotations, the list bemg 
tontative in character. The paper as a whole 
oxtends to more than 100 pages and is provided 
with a useful bibliography dealing with Irish 
faumstic records 

Epidemiology of Winter Outbreaks of Parasitic Gastritis 
in Sheep. In the oourse of an epidemiological mquiry 
into the sovere outbreaks of parasitic gastritis which 
occurred during the winter months of 1033-34 in the 
British Isles, Mr. E L. Taylor ( J Comparative Path 
and Therapeutics, 47, pt 4, Dec 1934) found that 
the epidemio was chiefly associated with heavy 
infections of species of Tnchostrongylus Haemonchus 
and Nematodirus did not appear to have been in¬ 
volved. Inquiries on the Romney Marsh showed that 
43 farmers lost £10,341 during the outbreak Most 
of these losses, however, took place while the sheep 
were away from the Marsh for winter grazing The 
outbreak was associated with a prolonged period of 
drought. A gradual storage of potential infective 
material probably took place on the ground during 
the drought, which may or may not have terminated 
in a mass develofftnent of infective larvas, depending 
upon the advent of a period of damp weather of 
sufficient duration for the infective Iarveo to develop 
Experiments on the effect of diet on the susceptibility 
of Iambs to worms showed that more worms develop 
m sheep fed on a deficient diet than in those receiving 
a fall ration ; and that those on an adequate diot 
eliminated their worms more readily than those on 
an inadequate diet After a period of drought the 
herbage is short, scarce and of very poor quality, 
leading to maximum intake of infective larvae, and 
aotual under-nourishment of the sheep. It is advised 


that, whore a shortage of pasture is threatened, the 
sheep should receive an amplo allowance of con¬ 
centrated food and that uso might be made of tho 
application of nitrates to some of the pastures towards 
the end of tho summer, to stimulate the growth of 
grass of a more nutiilious quality 

Improved Methods of Vegetative Propagation. An 
article entitled “Working up Stock” appears in tho 
Fruit, Flower and Vegetable Trades' Journal of 
Fobruary 2, 1935 The identity <>t tho author is 
hidden behind the pseudonym “Crusoe”, hut the 
subject-matter reveals a vigorous awakening of tho 
nursory trado to present-day conditions, as relieved 
by the provision of import duties on foreign produce 
It is shown that seed propagation of sec oral plants 
is slow in comparison with tho newer methods of 
vegetative propagation suggested by the urtnlo 
Lupins may be raised as cuttings from tho abundant 
shoots at the baso of old stoms Anihusa may be 
multiplied by root cuttings, but attention must be 
paid to polarity the piece of root must be plantod 
m the same position in which it naturally grows 
Gaillardias and Oypsophila ma\ be propagated from 
pioces of tho fine root An interesting impiovcinent 
relates to tho propagation of h}ucinth bulbs Tho 
central conical stem is scooped awav until tho basos 
of the soales are exposed Planting in ordinaly soil 
inducos tho formation of innumerable small bulbils 
from the scales, these can tlion bo giown to 
suitable size It is interesting to note that these 
methods of vegotativo propagation are as prolific 
as seed propagation, but have tho additional 
advantage that all the vegetative produco from 
ono plant (that is, u clone) is uniform in colour, 
shape and size—a vorj important factor in 
commercial work 

Rust Fungi in Scotland. The study of fungi rests, 
perhaps more than that of any other group of plants, 
upon traditions of observation and nomenclature 
established by higlily scientific amateurs Scotland 
had her share of such men Greville really initiated 
the study in 1823-28 by the publication of the 
“Scottish Cryptogomie Flora” He was followed by 
the Rev. M' J Berkeley, and in 1879, the Rev 
John Stevenson published “Mycologia Scotiea” 
Many rust fungi wore described by those authors, 
but Trail’s “Revision” of 1890 was the latest author 
itative account until 1934 The Edinburgh Botanical 
Society has recently published a paj>or on “The 
Distribution of the Urodinero in Scotland” by Dr 
Malcolm Wilson ( Trans Edtn. Bot. Soc , 31, pt 3, 
345-449 ; 1934) Records are classified into eleven 
districts, each bemg a natural division bounded by 
watersheds. Trail’s records have been more than 
doubled m number in the present publication The 
account is not merely a list of new records, but also 
attempts to trace the influence of several factors on 
distribution Some difficult problems are disclosed 
Puccinia vinca-, for example, occurs m only one 
station, though Vinca minor and V major, its hosts, 
are widely distributed. P. agnmrmue and P per- 
plexans have similar local distribution, and attack 
plants common in all parts. Phragmuiium rubi and 
Puccinia sonchi occur only near the sea, though their 
hosts are found abundantly inland Several species 
occur in Scotland, but not m England, whilst Puccinia 
Porteri and Vredinopsis filicina are new British 
records. 
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Clay Minerals. In Prof Papor 185G of the United 
States Geological Survey, C S Ross and P. F Kerr 
continue tho record of their investigation of the claj 
minerals by chemical, optical, X ray and dehydration 
methods. In 1031 thoy described koolimte, dickite 
and nacrito, und their present study shows that 
halloysite is a fourth member of tho group, related to, 
but distinct from, koolimte Previously desonbod oh 
amorphous, halloysite is now known to have a crystal 
structure Tho X-ray diffraction pattern has a 
numbor of lmos m common with that of kaolinite, 
but in oaoh case there aro mdepondont sets of linos 
Like kaolmito, halloysite appears to be always tho 
rosult of weathering, whereas dickite and naente aro 
characteristically hydrothermal products Allophnne 
is a genuinely amoiphous material that is commonly 
associated with halloysite It has no crystal structure 
and no definite chemical composition Tho name 
includes all materials that can bo regarded as mutual 
solutions of silica, alumina and water with only minor 
amounts of bases 


Recent Developments in Molecular Rays. I V 
Guillemin has discussed recent work—since 1931 
—on molooular rays (J Franklin Inst, Jan. 1935) 
Tho scattering of moleoular beams by gases has been 
calculated on quantum theory and also measured 
experimentally, with satisfactory agreoment The 
diffraction of molecular boams on crystal surfaces 
has boon observ ed—this phenomenon is often obscured 
by adsorption and ro-ovaporation aftor a finite time 
Magnotic and olectnc dipelo moments have been 
measured ter a numbor ot atoms and molecules, 
including tho hydrogen atom measured by Rabi 
under conditions such that the proton moment may 
be determined Experiments have been devised to 
examine the ro-oriontation of atoms oriented by 
magnotic field when passod through a second field 
at an angle to the first A numbor of other applica¬ 
tions of tho method aro dosenbod, and a number of 
references are given. 

Crystal Oscillators for Radio Transmitters At a meet¬ 
ing of the Wireless Section of tho Institution of 
Electrical Engineers on March 6, a paper was rood 
by Messrs. C F Booth and K J C Dixon on the 
application of the piezo-eleotno crystal oscillator to 
radio transmitter problems This paper comprised 
an account of the work carried out by the Radio 
Section of the Post Office between 1925 and 1934 in 
the development of the use of quartz crystal oscil¬ 
lators m a number of different applications, of which 
the most important was the control of the carrier 
frequency of short-wave transmitters employed for 
overseas radio services A description was given of 
the results of a comprehensive investigation of the 
chief characteristics of difforont types of quartz 
crystals, and the manner m which they must be 
used in order to secure the highest constancy of 
frequency Particular attention has been paid to 
the effect of temperature on the frequency of the 
crystal oscillator, and special constant-temperature 
ovens have been designed for the oscillators used for 
the oontrol of transmitters operating commercial 
radio-telephone services The concluding section of 
the paper gave the results of a study of the per¬ 
formance of frequency-controlled transmitters m 
actual service. The graphical records show that it is 
possible to keep the frequency of a transmitter under 
stnot oontrol for periods up to two years, during 
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which it is only on rare occasions that the variations 
exceed the limits of tolerance set by T international 
agreement 

Chemistry of Fats. Prof T P Hilditch (Chemistry 
and Industry, 54, 139, 163, 184, 1935), in lus Jubilee 
Memorial Lecture to tho Society of Chemical In 
dustry, directed attention to recent investigations 
of the chemical composition of fats It hail been 
assumed that the normal constituents of fats and 
oils wore tristearin, tnpalmitin and trioleui, other 
substances being regarded as abnormal It is now 
known that some of the supposed fatty acids are 
mixtures of two other acids ui oquimolecular pro¬ 
portions, inargano acid, for examplo, consisting of 
palmitic and stearic acids Again, tho assumption 
that siniplo triglycerides (containing threo identical 
fatty acid radicals) are predominant is incorrect 
in tho natural fats the triglycerides are usually mixed 
Tho major component acids of a fat often exceed 
threo and may he as many as ten or twelve in number, 
and their relative proportions vary widely in different 
oases In the caso of fruit-coat fats, tho major com 
ponent acids are practically only palmitic, oleio and 
linoleic acids, but in many other seed fats, other 
quite specific acids are found Cruciferous sood-fats, 
for example, contain largo quantities of tho mi 
saturated orucic acid, Umbolhfer.e contam petro- 
selinic acid (an isomer of oleic acid), etc What Prol 
Hilditch calls an ‘even distribution’ rule appears to 
oporate in regulating the composition of the glycoridos 
A numlier of general questions, such os the conversion 
of carbohydrates into fat in livuig organisms, and 
the catalytio hydrogenation of fats, were also eon 
sidered. 


Effect of Ozone on Rubber Insulated Cables. It has 
been woll known for many years that ozone attacks 
rubber, producing (racks and so destroying its 
insulating properties The father of the present Lord 
Rayleigh used to show an experiment at the Royal 
Institution illustrating this effect A sheet of stretched 
rubbor was put several feet away from the spark 
gap of an induction coil which was then started 
working Aftor a few seconds, a hole appeared in 
the stretched rubbor whioh rapidly increased m size 
It will be soon that it is necessary whon working with 
the ooronal and brush discharges which appear at 
high voltages to shield rubbor cables In the 
Electrician of February 22, tho method of testing 
cables used by tho Gentian Aircraft Research Establish¬ 
ment to see tho effects of the action of ozone is 
described It appears that the ignition cables of 
aeroplane engines have to be renewod every 400 
hours due to deterioration produced by ozone. In 
1932 a German cable manufacturer succeeded in 
producing a rubber compound which was practically 
unaffeoted by ozone under normal working conditions 
A cable insulated with this now compound was 
subjected to the action of ozone for 1,000 hours 
and then passed satisfactory tests A oablo insulated 
with ordinary rubber broke down after one hour’s 
similar treatment. Typical examples of test pieces 
after breakdown are shown. It is stated that with 
ordinary ignition oablo, corona discharge begins when 
the crest value of the voltage is 7,000. Under normal 
conditions tho crest value is double this, and to 
prevent its formation it would be neoessary to 
increase its diameter from 0-28 in. to 0-44 m , 
which would require 2*5 times as much material. 
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Mechanism of Salt Absorption by Plant Cells 

By F C Steward, Birkbook College, University of London 


F EW problems in plant physiology have moro 
goneral implications than that of the mechanism 
of salt absorption The outstanding feature which 
requires explanation is the means whereby certain 
salts, which occur in extreme dilution in the medium 
bathing the cells, attain considerable concentrations 
m the vacuolo, where they are maintained, apparently, 
in true solution The obvious analogy between this 
process and tho mechanism of secretion in the 
annual body is alone adequate justification for ogam 
directing attention to this question. 

In recent yoars t.hero have been many physioo- 
ohemical speculations which suggest doviees whereby 
living plant cells might evade those simple equilibrium 
conditions which they rapidly approach altor death 
or injury. Tho tendency has been to stress mainly 
the properties (real or hypothetical) of tho functional 
membranes, and to pay but scant attention to tho 
motahohe activities of tho living Hystem One of 
the most prominent of such theories is still that 
of Osterhout 1 .' Tho principal features of this 
view and those relevant to this discussion are as 
follows 

(1) The functional protoplasmic mombranos are 
fluid, lipoidal ami non-dissooiating 

(2) Salts enter principally, if not exclusively, ns 
undissociated molecules Cations ponetrate only in 
association with hydroxyl in the form of undissociated 
free base 

(3) The gradient of ‘thermodynamio potential’ of 
froe base ([K] x [OH] , [Na] X [OH]) determines the 
rate and direction of movemont of K and Na re 
speotively 

Tho theory is largely basod upon experiments with 
the marine ccenocytio green alga, Valorna macro- 
physa, which, like tho olosely related form Valorna 
venlncosa, occurs in warm seas under highly specialised 
conditions of light, temperature and aeration 

V. macrophysa occurs at Bermuda and has been 
investigated mainly in winter, whereas both speoios 
are found at Tortugas, either in the specialised 
environment provided by tho moat of Fort Jofferson 
(mainly V macrophysa) or on the open reef (V 
ventricosa). The Tortugas material has been examined 
in the summer months ami the criticism has been 
raised by the workers at Bermuda that it is not 
‘healthy’ at this soason. This is not borne out by 
my own experience, especially in the case of V 
ventricosa, which is on morphological grounds the 
most useful species 

In recent years the theoretical views have also 
been developed by experiments on ‘models’ 3 . 4 
purporting to represent the living cell, on tho implicit 
assumption that the fundamental postulates are 
correct In tho light of recent work, ono may query 
this from two points of viow, namely : 

(1) That the thoory is not an adequate explanation 
even for the special oase of Valorna 

(2) That it exploits unduly the peculiar features of 
Valorna and its environment in a manner which could 
not possibly apply to plant cells m general 

Until recently 8 , the direct evidence for the theory 
has rested largely upon experiments in wluoh the 
internal reaction of Valorna was modified by tho 
penetration of ammonium hydroxide from ammonium 
ohloride - sea-water*. Granted that tho theory 


accounts qualitatively for tho Uirettum ot tho sub 
Boquent movement of potassium and sodium ions 
(K out, Na m) it is evident that it cannot account 
for rates Contrary to expectations, sodium enters 
in presence of ummonium (blonde much faster than 
ill normal sea watei Furthermore, in tins experi¬ 
ment, ono of the most significant of those which tost 
the theory on living cells, rathnr than models, tho 
observed change m sap composition is in tho duoction 
of attainment of equality ol concentration betwoon 
sap and external solution Consequently, potassium 
and sodium ions eac h raovod with, rather than against, 
tho prevalent gradients, not only of potassium 
hydroxide and sodium hydroxide but also of the 
respoctivo ions The cruc ml test of tho thisiry is its 
ability to explain and foretell movements in tho 
reverse direction Dospite attempts to evado tins 
objection (see ref 0, p 310), it seems that the moro 
probable explanation is that the ammonium hydroxide 
produced changes for which injury is the only, hut 
unsatisfactory, designation That ammonium chloride 
in tho concentrations employed has such ureversible 
effects upon both species of Valorna (V macrophysa 
and ventricosa) as they occur at Tortugas is now 
quite ovident*. 8 Unless differences betwoon the 
Tortugas and Bermuda types of V macrophysa with¬ 
out morphological or taxonomu basis arc postulated, 
it is difficult to believe that such did not apply in 
the earlier experiments of Osterhout* This is in 
fact indioated, since some cells weic actually so far 
from normal that they died, and considerable cor¬ 
rections were necessary in the volume data of the 
ammonium chloride senes (sec 1 ref 0, pp 308, 300) 
In the light of this the evidonc o that tho remainder 
wore completely uninjured is not convincing 

Recent experiments 10 with potato tissue winch 
imitated the essential features of the above Valorna 
experiments have shown that the effect of ammonium 
ponotration from ammonium salts is to roduce the' 
capacity for tho ooeumulation of all ions, namely 
(K, Na, 01, Br, phosphate), and this is reflected in 
decreased water absorption This occurrod although 
considerable internal concentrations of ammonium 
produced only a small change of internal pH in the 
more strongly bufforod c ell sap of potato The 
penetration of ammonium seems to depress the 
accumulation mechanism Any other superimposed 
effects were readily interpreted as simple exchanges 
involving cations 

Experiments involving ammonium chloride solu¬ 
tions are therefore but a dubious proof of the thooiv 
of Osterhout, although from the prominence given 
to them 1 .* they are apparently regarded as its best 
confirmation 

The theory in question also demnnds that changes 
in external reaction, as woll as internal, should affect 
the distribution of potassium and sodium ions be¬ 
tween sap and sea water Considerable prominence 
has been given to the fact that an external pH of 
5-6, which causes irreversible lnjuiy and death, 
also induces loss of potassium ions For reasons 
already stated, this has little or no value as a con¬ 
firmation of the mechanism of accumulation Jacques 
and Osterhout 8 also claim that a recent examination 
of the effects of external reaction substantiates 
the theory It is again apparent that very small 
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concentration changes have been transformed by using 
\olumo data to what appear to bo considerable 
differenoos of total amount In other words, there is 
no evidence that the internal concentration of potas¬ 
sium ions is a function of external pH, but rather 
to the contrary If the external pH really doos 
determine the growth of the colls and hence the total 
salt content, this ih not necessarily a proof of the 
suggested mechanism of entry and accumulation of 
potassium ions, but merely another indication of the 
connexion between the processes of growth and 
metabolism and that of salt absorption. Unfortu¬ 
nately, the most significant data refer to experi¬ 
ments in the light, where there is considerable 
uncertainty as to the exact pH which prevailed and 
the nature and extent of its drift* The apparently 
largo magnitude of tho suggested difference in 
absorption of potassium ions (see ref 5, Fig 1), 
whioh is attributed to the small difference in pH 
between two cultures (ono of pH 8 8 and the other 
which “started at 8-2 and rose somewhat but appar 
ontly not as high os the other”), strongly suggests 
to me that some other variable and not tho concentra¬ 
tion of hydroxyl ions was really the determining 
factor in this case This is the more probablo when 
one recalls that, though this organism in its normal 
habitat may withstand considerable fluctuations 
(diurnal and otherwise) of certain factors (oxygen 
concentration, external pH, etc ), yet in its growth 
and distribution it is clearly limitod by subtlo differ¬ 
ences not easy to specify completely This has been 
impressed upon mo by observations in the moat of 
Fort Jefferson at Tortugas Attempts to demonstrate 
the cfloct of external pH upon the absorption of 
potassium ions by Valonxa macrophysa in the dark 
wci o inconclusive One of the reasons suggested may 
be mcorroct since, contrary to the statement that it 
lacks carbohydrate, Valonxa may be abundantly 
supplied with small starch grains 11 

Fortunately, quite apart from its ability to grow 
conspicuously, Valonxa ventneosa (not available at 
Bermuda) will absorb potassium from sea water 
enriched with potassium chloride either m tho dark 
or tho light External pH’s ranging from 0 0 to 6*6 
may bo produced and maintained by control of the 
carbon dioxide tension. Under these conditions, it 
is now apparent'’ 11 that an approximately threefold 
increase of external concentration of potassium ions 
can produce a definitely significant gam by tho colls 
both of concentration and total amount, and this is 
but slightly affected by an external pH range from 
9 0 to a reaction only slightly moro alkaline than 
fi 5 Moreover, a Blight but significant maximum 
occurred not at pH 9*0 (as tho theory referred to 
would demand) but at approximately pH 7*0. The 
theory of ‘thermodynamic potentials of free base’ 
demands that the tendency for potassium entry, 
measured by the value of the product [K] X [OH] 
for extomal surroundings should be determined 
equally by the concentration of the potassium and 
hydroxyl ions It appears, therefore, that entry of 
potassium is more closely related to the potassium 
ion concentration than the hypothetical [KOH]. 
Similarly, when sea-water is enriched with sodium 
chloride, some gain of potassium may be observed, 
whioh also suggests a closer relation between 
potassium absorption and [Cl] than [OH], since the 
[KOH] remained undisturbed 1 ' 

It is submitted that these facts are m accord with 
other views whioh show that the rdle of pH is not 
the dominant one whioh the theory suggests. 


Hoagland 1 ', using both NxttUa and the roots of 
barley, has shown repeatedly that they can accumu¬ 
late both ions (for example, potassium and bromide) 
from solutions more acid than the vacuole Similarly, 
I have stressed that the existing pH gradients could 
not oxplam the behaviour of storage tissues, which 
accumulate salts from solutions almost identical in 
reaction with their cell sap Such facts controvert 
the theory of Osterhout In view of its dubious 
utility in the interpretation of tho spocial case of 
Valonxa and the abundant evidence to tho contrary, 
especially where more active systems are ooncomed, 
there seems to be little justification for continued 
emphasis upon tho idea that rutions (particularly 
potassium and sodium) penetrate cells in genoral only 
in tho form of undissociatnd free base 

The experiments at Tortugus, already referred to, 
suggest that the obscurity which surrounds the 
manner of growth of Valonxa and tho extremely low 
level of its metabolic activity moro than outweigh 
its apparent morphological advantages That the 
lattor are more apparent than real is suggested by 
even a casual experience with these organisms It 
is an interesting anomaly, both morphologically and 
physiologically, rather than a typical case from which 
generalisations may bo drawn safely To my mind, 
Valonxa finds its parallel with colls like rod blood 
cells or those storage tissues whioh hove permanently 
ceased aotivo growth and synthesis, rather than the 
more vigorously metabolising plant cells like thoso 
of rapidly growing roots or certain storage tissues’ 
which display greater capacity for salt absorption 
In the latter cases, it is still difficult to avoid the 
view that cells do osmotic work in the simultaneous 
absorption of both unions and cations by virtue of 
tlioir metabolism and capacity to grow Nor doos 
the rdle of growth merely involve cellulose synthesis 
and wall extension, but rather is the ability for salt 
accumulation inherently a property of cells still 
capable of constructive protein metabolism and a 
turnover of carbohydrate far in excess of that 
involved in mere cellulose synthesis. Thin discs of 
potato tissue in dilute aerated solutions of potassium 
salts may metabolise carbohydrate equivalent to 
4 27 kgm cal per 45 gm. fresh weight in three days. 
This is equivalent approximately to one sixth of their 
original total heat value, and most of this decrease 
in total energy may be duo to heat production. 
Whether a fraction not yet accounted for is more 
specifically associated with accumulation of salts is 
a problem at present under investigation. 

Whatever the rolo of carbohydrate metabolism may 
prove to be, it is difficult to follow OBterhout bo 
far as to believe that, if the necessary metabolic 
activity were available, the still extensible walls of 
Valonxa could not be distendod without oellulose 
synthesis, so that further inorement of salt concentra¬ 
tion (without corresponding water absorption) could 
be accommodated by an increase of wall pressure 
Despite even the evidence of slow cell extension'm 
the reoent Bermuda experiments, it seems that the 
large cells of Valonxa as commonly used retain the 
essential properties only in relatively slight degree 
Consequently, the rdle of respiration and metabolism 
as a potential source of energy has been minimised 
and the chief stress laid upon its possible effect as a 
determinant of internal reactions. The theoretical 
manipulations of lonio products (for example, 
[K] x [OH] ; [Na] x [OH]) are based essentially 
on equilibrium criteria and create the illusion 
that rapid metabolism and energy exchanges are 
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unneoeesary for salt accumulation per se. It is m these 
operations that undue weight seems to have been 
given to certain special features, not applicable to 
cells in general, of what is after all an obscure 
organism 

Lastly, there seems grave danger that the ad¬ 
mittedly ingenious and oxtensive work devoted to 
models' may divert attention from the fundamental 
foots that, not only are they far removed from 
physiological reality, but also that the very principles 
upon which they are based are such that judgment 
must be reserved concerning their applicability to 
the general problem of salt absorption m vivo 
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Conference on Industrial Physics 


T HE first Conforctu c on Industrial Physics to bo 
held in Groat Britain took plaoo in Manchester 
under the auspices of the Institute of Pliysus on 
March 28-30 The subject chosen for the Conference 
was •‘Vacuum Dovit oh in Rosoarrh and Industry”, 
and its chief object was to direct attention to the 
important part which physics and physicists can and 
do play in modem industrial life Nearly six hundred 
people registered as membors of the Oonfeience, of 
which about a hundred woro members ol the In 
stituto The majority of the others were engaged m 
Government and industrial research laboratories and 
works, some coming from a considerable distance to 
attend the meetings The outstanding succoss of 
this new venture of the Instituto of Physics has 
demonstrated beyond all possible doubt that there 
exists a very large number of mun who are engaged 
in‘“applying physics to the solution of industrial 
problems, m addition to many who arc employing 
its mothods for industrial work of a moro routine 
character One of the objocts of the Instituto is to 
provide facilities for the interchange of ideas among 
those engaged on industrial physics problems by 
means of meetings and special journals Many 
propositions towards the achievement, of those 
objeots will doubtless come to earlier fruition as a 
direct result of this Uonforenoe 

The sessions woro held in the University of Man¬ 
chester. The Conference was formally opened by 
Sir William Clare Loos and the Vice-Chancellor, and 
was presided over by Prof W L. Bragg The loctures 
were all informal in character, and consequently they 
are not bemg published , each leoturo was followod 
by a useful discussion Tho titles and locturers were 
as follows "Modem Electrical Illuminating De¬ 
vices” by Mr J. W, Ryde, of the General Electric 
Go Ltd , “Applications of Photocells” by Mr. 
T M. C Lanco, of Messrs. Baird Television Ltd , and 
Mr. R C Walker, of the General Eloctnc Co Ltd , 
“The Cathode Ray Oscillograph in Rosearoh and 
Industry” by Mr L. H Bedford, of Messrs A C 
Coasor Ltd ; “Recent Applications of Moroury 
Vapour Rectifiers and Thyratrons” by Mr L J 
Davies and Mr. A L. Whiteley, of tho British 
Thomson-Houston Co Ltd , “High Tension Vacuum 
Tube Devices in Research and Industry” by Dr 
J. D. Cockoroft, of the Cavendish Laboratory, 
Cambridge j “X-rays in Industry” by Dr. G Shearer, 
of the National Physical Laboratory It was in¬ 
teresting to record that, almost without exception, 


those who look a loading pait m tho \ anous activities 
of tho Conference, including the lecturers, were quito 
young men Tho Organising Committee also io< oivod 
considerable commendation for its < arc m the soles tion 
of tho lecturers, who were m each instant e asset uitod 
with industrial jiractico , the Comimtteo pieierred 
to extend tho invitations to lot lure to suth men 
rathor than to distinguished pioneers of tho devices 
who, it was felt, would bo inoie familiar with thorn 
in tho laboratory stage, as distint t from their adapta¬ 
tion for industrial purposes 

On March 29 the members of tho Contcronco spent 
tho aftornoon at tho rosoarch laboratonoM anil works 
of Messrs Metropolitan-Vickers Elot trioal Co Ltd, 
and the next day visits woio paid to the .Shirloy 
Institute of the British Cotton Industry Research 
Association, and to the Post Office Telephones 

An exhibition of apparatus, instruments and books 
cognato to tho aubjoc t of tho Conference was held m 
the laboratories of tho University, in which twenty 
firms and rosoarch organisations took part, and m 
addition some of tho important work whn h is being 
carried on in the physical laboratories of the Uni¬ 
versity was demonstrated A spiccial section intended 
to exemplify tho multifarious uses and utilitarian 
value of vacuum devices was a featuio ot tho exhibi¬ 
tion, and aroused great interest The sjiecilic function 
of tho whole exhibition was to demonstrate that 
apparatus such as the cathode ra\ tube and the 
photocell, for example, arc now utilised in devices 
which are practically fool-proof and can he usod 
as tools in all manner of manufacturing pro 
oesses Unlike other exhibitions, it was not so much 
concerned with demonstrating the underly ing physical 
principles of instruments or details of their mo- 
chaniHm, but rathor with tho fact that the devices 
shown were not more scientific toys that had boon 
brought from tho laboratory and disguised, but that 
these dovioes were real and necessary industrial tools, 
which the moro enterprising manufacturers arc 
already employing A limited number of copies 
of the catalogue of the exhibition is still available 
from tho Institute of Physics, London, S W 7 (1« 3d 
post free) 

On Saturday morning some 05 paitics from local 
schools visited tho exhibition, and ui tho afternoon 
and evening it was thrown open to the public It is 
estimated that 3,600 people visited tho exhibition 
during tho three days 

^ Prof W L Bragg broadcast a talk about the 
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Conference and exhibition on the evening of March 
29 and it also received considerable attention from 
the Press On Friday evening, March 29, Mr R A 
Watson Watt delivered a public lecture, which was 
attended by about 350 people, on “Cathode Ray 
Tubes in Industry” The lecture was given in the 
(ireat Hall of the College of Technology It is 
hoped, m these ways, to bring to the notice of all, the 
great possibilities of existing mventions and scientific 
knowledge of a physical c harac tel, and the important 
part which these play in ovoryday life 

The social events included a Conference dinner in 
the College of Technology, at which Sir Henry G 
Lyons, the president of the Institute, presided, and 
the guests included the Lord Mayor and the Lodv 
Mayoress of Manchester, and a nurnbei of other 
distinguished persons 

The great success of this Conference rondel's it 
likely that similar conferences will be held from 
tune to time in the future Apart from the value of 
the information gamed from the various lectures and 
discussions, as well as from the exhibition and the 
visits, the contacts made between physicists and 
those concerned with the t«>chnical developments of 
industry cannot but prove a fruitful source of lasting 
mutual benefit Herbert R Lanci 


University Education 

T HE inaugural address of the president of the 
Royal Statistical Society, Prof M Greenwood, 
delivered on November 20, 1934, contained many 
points of mtorost concerning the past history and 
probable future of the universities of Great Britain 
(J Roy Statistical Soc , 98, 1-37, 1935) 

By consideration of birth-rates, there should be a 
decline m numbers at the universities in 1936-36, a 
recoveiy in 1938-9, and thon, unless there is a rhango 
of policy, a steady decline The prosont entrance 
requirements are not unduly severe , in fact, if we 
adopt the viow of somo university teachers, that 
failure to obtain first or second class honours shows 
unsuitability for university training, more than fifty 
per cent of the unassisted students should have been 
exoludod, and also 10 25 per cent of those assisted 
by scholarships and similar benefactions Dr A 
Floxner, who considers that a university suitable for 
the present and future of the world should be con¬ 
cerned with the conservation anil interpretation of 
knowledge and ideas, tho search for truth, and tho 
training of students, concedes that Oxford and 
Cambridge hav o touched the fringe of these ideals, 
but he finds it impossible to give even this faint 
praise to any other English uinvefsity, least of all to 
London Mr H. G Wells doubts whether the uni¬ 
versities and tho conceptions of education they 
embody are destined to any very prolonged pre¬ 
dominance over the intellectual processes of mankind, 
and considers the ordinary arts course in our older 
universities to be “merely a wasteful prolongation of 
puerility”. Even Dr H Rashdall, who cannot be 
accused of prejudice against the ancient universities, 
observes that “Universities have often hail the effect 
of prolonging and stereotyping ideas and modes of 
thought for a century or more after the rest of the 
world has given them up” 

However, Prof Greenwood considers that Dr 
Floxner's ideals are too narrow, and are oapable of 
realisation only in small and cloistered communities 


like Oxford and Cambridge For large oities such as 
London, he considers that the loss of intimacy may 
bo compensated by a gam in continuity, and that 
requirements should be made less rigid, so as to have 
no chasms between matriculated and non-matricu¬ 
lated students, or between graduates anil non¬ 
graduates In the past, one supported education 
largely on tho ground that an oducated nation would 
be better fitted to secure advantages in the inter¬ 
national struggle for markets But there has been a 
fundamental ohange m economic conditions Now 
that productive man power is in excess of demand, 
and millions of man-hours aro running to waste, 
higher education should be considered, not for the 
material or social advantage it confers, but as a path 
to happiness 

In the discussion that followod the address, Mr 
Udny Yule deprecatod some of tho stomor judgments 
on tho University of London, and suggested that it 
differs from the older universities in degree rather 
than in kind Tho research worker is tho evolutionary 
successor of tho huntor and is not a being apart, 
stripped of emotion, an intellectual machine On 
this view we can understand his psychology, his 
blunders, lus emotions In fact, it is impossible to 
draw a sharp line between the investigations of a 
detoctivo and those of the best type of fellow of the 
Royal Socioty Even a poor piece of investigation 
may have taught much to the investigator hunself, 
and have given him many happy hours 


University and Educational Intelligence 

London -Dr John Gray, smeo 1934 director of 
pathology and Lyle research scholar at Queon Mary’s 
Hospital for tho East End, has boon appointed reader 
in morbid anatomy at the British Postgraduate 
Medical School, as from April 1 

On his retirement from the professorship of surgery 
at St Bartholomew’s Hospital Medical College at tho 
end of the present sossion, the title of emeritus pro¬ 
fessor in surgery in tho University will be conferred 
on Prof G E Gask 

The Senate has approved a proposal to hold the 
School Examinations (General School and Higher 
Sohool) overseas in and after 1936 

St Andrews -The Senates Academicus has ro 
solved to confer honorary degrees on tho following, 
among others , LL D , the Right Hon. Lord Alness, 
Andrew Bennett, secrotary of the University since 
1903, and socrotary of tho Scottish Universities 
Entrance Board, Prof C H Browning, Gardiner 
professor of bacteriology in the University of Glasgow , 
Prof A H Gibson, Boyer professor of engineering 
and director of the Whitworth Laboratories in tho 
Victoria University of Manchester , Sir John Boyd 
Orr, director of the Rowett Institute', Aberdeen 


The Fifth Quinquennial Congress of Universities 
of tho Empire, organised by tho Universities Bureau 
of the British Empire, will be hold at Cambridgo 
on July 13-17, 1936 

University education in tho United States is 
breaking free from the traditional system of semester- 
hour credits with compulsory olass attendance and 
teaching by, textbooks More than a hundred 
universities and colleges have, says Dr. MoNeely of 
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the Federal Office of Education m a paper eontri 
buted to School and Society, adopted m varying 
degrees devices for substituting voluntary learning 
on the part of the student for external compulsion 
Among the leaders are the University of Chicago, 
Harvard, Cornell and .Buffalo Universities anti 
Swarthmoro and Boucher Colleges 

Of Berman professors expatriated owing to Nazi 
intolerance, thirty four have, it appears, rmgiuted to 
the United States, and sixteen of them have boon 
assigned to various universities by an “Emergency 
Committee in Aid of Displaced Borman Scholars” 
The remainder havo combined m New York to form 
under the leadership of Dr Alvin Johnson, duoctor 
of the Now School for Social Research, an association 
knovra as “The University in Exile” An article ui 
School and Society of February 23 aimoiuices tho 
appointment of a jiormaiient bonid of trustees for 
the association Tho association aims at perpetuating 
“the free Berman culture, which it had become 
traditionul that post graduate studonts from America 
and all over the world should seek, as a complement 
to the facilities of their own lands” the words are 
quoted from o statement by the chairman of tho 
board, Mr I A Hirschmann 

Thf Royal Institute of Scionce, Bombay, which 
began teaching work in 1920, has recently issued a 
report (Bombay Uovornment Central Pross, pp 74, 
gratis) covering the period 1920 34 The declared 
policy of tho Institute has been (1) to interest tho 
public by popular lectures and demonstrations, (2) 
to qualify undergraduates for scientific investigation, 
(3) to provide tho moons for carrying out original 
work, to guide beginners in research and to co¬ 
operate, on occasion, with other scientific institutions 
and assist industry by investigating industrial 
problems The staff comprises, in addition to the 
principal. Dr T S. Wheelor, sometime senior research 
chemist with Imperial Chemical Industries, Ltd , 
eighteen professors, lecturers and demonstrators in 
chemistry, physics, botany, zoology and mathematics 
The students, excluding coursos in physics for first- 
year arts students, number about 300 and the annual 
cost of their education is Rupees 008 per student. 
There has been m the post ton years a steady increase 
from 20 (being IS per cent of all full-time students) 
to 91 (31 per cent) in tho number of post-graduate 
students Progress m developing the Institute’s 
research activities is further indicated m a list of 128 
papers published and abstracts of 101 researches in 
progress. Both staff and students are, the report 
says, keen on their work, and the library and labora¬ 
tories are open until late in the evening, even during 
vacations A frontispiece to the report gives a view 
of the impressive facade, 400 yards long, of the 
Institute budding, a wing of which was handed over 
in November 1933 to the University of Bombay to 
house tho now Utuversity Department of Chemical 
Technology 


Science News a Century Ago 

Monument to Telford 

In The Times for Tuesday, April 7, 1835, it was 
stated that “At a general meeting of the Dundee 
Harbour Trustees on Wednesday last, it was moved 
by Mr, David Baxter that the harbour trustees do 
subscribe 10 guineas to the general subsonption in 


London foi a monument to tho mummy of Thomas 
Telford, Esq , Engineer to bo erected in West 
minster Abbey, in < onsidoiatiou of the vuluable 
servnes rendered liv that distinguished engineer to 
the harbour of Dundee, first, in giving the very 
excellent, plan for tho conslim tion of the brut wet 
doik now called lvmg William’s deck , 2nd, m the 
vuluublu professional anil practical ndvne wlm h he 
gave foi canymg the work into iffett , 3rd, in pro 
curing from Boveinment, by the Ex< hnquer Loan 
Commissioners, at a tune when the erei tion of tho 
harboui was considered to be a work of speculation, 
a loan of the sum of 1311,000 (nearly all this has 
since been repaid), and licstlv for giving Ills able 
assistance in lairying the porpetunl bill of 1830 
through Parliament, which has placed the harbour 
establishment m a situation that has mode it at oni e 
the < hoapest and one of the most improved harbours 
in this kingdom” 

Lardner on Halley's Comet 

On April 10, l83. r ), Lardner gave the first of two 
lectures on Halley's comet at the Royal Institution 
In the course of Ins lecture, he said that in 1757 
Lalande proposed to Clairaut the calculation of 
Halley’s <omet, which was expet ted to return shortly 
They were assisted liv a French lady, the wife of a 
chionoinotor maker Tho calculation was enormous, 
because the orbit must be divided into degrees, and 
each degree required as great a i ale illation as the 
whole orbit Tho\ toll us, he said, that they wore 
employed from morning to night, not excepting meal 
hours, incessantly for six months m this computation 
Clairaut was so nervous that he hurried his calcula¬ 
tions before tho Institute “Although Clairaut was 
not quite correct to the day, the only wondor was, 
that ho should have been so accurate, for as he said, 
when a body travorses a space of 1.500,000,000 miles 
beyond our sphere of observation, how do wo know 
hut that some other planet ma\ act upon it, and 
mfluenco its course In 25 years the planet Herschol 
was discovered, which it was proved, did actually 
operate in producing the effect which Claimut had 
sunn well” 

Railways in France 

According to tho Mechanics' Magazine for April 11, 
1835, the French Munster, M Thiers, hail just 
prosonted to tho Chamber of Deputies “a project of 
law relating to railroads He annoumed that the 
Bovemment engineers hod lixod upon three principal 
linos for railroads—one from Parcs to Havre, via 
fit Denis, Pontoiso, and Bisors, with branch linos to 
Rouen and Dieppe , a second from Parcs to Lyons 
and Marseilles , and a third from Pans to Lille, 
Bourdeaux and Strasbourg Surveys hav o it uppears 
been made, and plans drawn out for those three 
several lines, but one only, that from Paris to 
Havre, is recommended to be at first undertaken 
It is proposed to throw open tho work to public 
competition, and to ontrust it to any company who 
will offer the best conditions, and sufficient seountios” 
A fortnight later the Mechanics' Magazine said that 
there wore in operation m France railroads from 
St Etienne to the Loire (thirteen miles), St Etieiuie 
to Lyons (thirty-sevon miles) and Andrezioux to 
Roane (forty two miles), while two other linos under 
construction ran from Alais to Beaucaire (forty - 
three miles) and from Epmey to the Canal of Bur¬ 
gundy (seventeen miles) 
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Societies and Academies 

Edinburgh 

Royal Society, March 4 A. M Cockbdrn • The 
geology of St. Kilda. The islands of the St. Kilda 
group appear to represent the peripheral relics of a 
larger complox of intrusive igneous rooks perhaps 
some seven miles in diamotor Tho intrusions are 
sheet-like and, in order of ago, consist of gabbros 
(including olivine eucrito), coarso- and fine gramed 
doleritos, basalts and three granophyros. On St 
Kilda those masses, the otic rite excepted, are in¬ 
clined outwards from the supposed contre of intrusion, 
suggesting ring dyko structure A vory abundant 
senes of v ariously datod, thin, gontly inolinod sheets 
are suggestive of cone intrusion. Arcuate structure, 
however, lias not boon observed in the field owing 
to the fragmentary nature of the exposures J L. 
Bhaduri Tho anatomy of the adhomve apparatus 
in tho tadpoles of Hana afghana, Gunther, with 
special reference to tho adaptive modifications A 
histological description of tho cement organs is given 
and attention is directed to tho ‘brush-bordor’ fruiging 
the gland cells Tho muscles of the disc arc described 
and thoir homologies discussod The diaphragm is 
shown to be modified , not only has it a thickened 
tendinous ridge in its central part, but in addition it 
possesses two distinct apertures for the passage of 
the diaphragniatobranchiahs medialis muscles An 
account of the histology of the skin of the disc is 
given The eomification, and later tuberculatum, of 
the posterior rogion of the disc is shown to bo corre¬ 
lated with the habits and habitats of the tadpoles 
Tho rim of the sucking disc encloses a lymph space 
which is considered to bo another adaptive modifica¬ 
tion for counteracting the pressure of the rushing 
current A C Aitkkn • Least squares and linear 
combination of observations Tho paper deals with 
tho equivalence, in practical outcomo, of two different 
approaches to least squares, one based on the assump¬ 
tion that errors are normally distributed in such a 
way as to givo the observations the greatest prob¬ 
ability, the other on the postulate that the values 
to bo adopted should be weighted moans of tho 
observations, with smallest standard error Dr W. F. 
Shoppard had proved this equivalence for repre¬ 
sentation by polynomial curves The present paper 
confirms it for general functional representation, as 
well as for the case of correlated errors 

Paris 

Academy of Sciences, February 18 (C R , 200, 697 
700) L Lecornu The return in space. Juries 
Draoh . Logical integration and the transformation 
of the equations of dynamics with two variables 
Conservative forces Cubic integrals H Deslandres. 
A simple and general relation of the molecular 
spectrum with electrons and rings of electrons of 
constituent atoms J Haaq Tho mathematical 
theory of mechanical and electrical filters. Louis 
Roy : The deformation of an elastic Une round one 
of its jpoints. Jean Baptiste Sendebbns : The 
oatalytic decomposition of monochlor fatty deriva¬ 
tives. Study of the decomposition of normal butyl 
chloride, normal propyl chloride and isopropyl chloride 
with various catalysts. All the catalysts, with the 
exception of active carbon, cause splitting up into 
hydrochlono acid and the corresponding olefine 
Smidov and VerCknho : Rome geometrio properties 


of ensembles. W Brecka Multiply monotono 
polynomials which diverge tho least from zero, tho 
two first coefficients being given Soula An inter¬ 
pretation of Picard’s theorem on integral equations 
J Rey Pastor . Serios of integrals of successive 
orders of a function. Jean Delhaktk . A general prin¬ 
ciple of development of functions of a real variable in 
series of integral functions Nicoras Cioranesco . 
The development of an analytical function of an 
analytical function and on some consequences 
Jui.ius Wolff Tho representation of a denn-plane 
on a deim-plaue with an infinity of circular incisions 
Edouard La in it Kinetic moment and dynamic 

moment Georges Bourioand Some processes of 
partial determinism Miroslav Nenadovitch The 
corrections to be applied to tho aerodynamic charac¬ 
teristics of a biplane cell under oxperunent in an air 
blast with gmdod or free circular vein Emile 
Merlin Two inequalities and the flattening of an 
equilibrium figure of a homogeneous fluid in rotation 
round a fixed axis Combier and Poidebakd Con 
tnbution to tho study of sand storms The photo¬ 
graphy of sand storms P Lejay Observations of 
the intensity of gravity in the Philippmes, tho Malay 
Archipelago anti the Dutch Indies Emile Sevin 
Waves, spin and numbers Maurice L£vy . Selective 
transformations Tho properties of transformation 
curves and selectivity turves Georges 1)4ohenf. 
The electrical resistances at the contai t of two semi¬ 
conducting substances Tho results doscribod re¬ 
semble tlioso obtamod when a semiconducting sub 
stance is in contact with a metal, and can be mtor- 
preted m the same way Pierre Jolibois Tho 
chemical equilibrium m tubes containing rarefied gas 
m the neighbourhood of the cathode and m the 
positive column Study of the dissociation of carbon 
dioxide in a Goissler tube, arrangod so that gas 
circulates m a closed system Mmk Lucie Lefkbvre 
Tho absorption spectrum of ozone at a low tem¬ 
perature The absorption spectrum of ozone in tho 
visible region (4400 A -6600 A ) cooled to about 
— 80° C is identical with that at the ordinary 
temperature This does not accord with the results 
of Chappuis published in 1882. Antoine Goldet 
The thermal variation of the magnetic double re 
fraction and molecular electrical electric moments 
Louis Henry The photo-chemical decomposition 
of nitrous oxide and the energy of dissociation of 
nitrogen. The energy of dissociation of the nitrogen 
molecule into two normal atoms has a lower value 
than that deduced by Dutta (200,400 cal ) It lies 
between 168,000 and 169,000 cal. Andr^ Boulu£ 
Study by means of X-rays of the anhydrous sodium 
metaphosphatos Wojciech Swietosrawski and 
Ignacb Zlotowski • A method of measuring the 
heat evolvod by the absorption of y-radiation The 
apparatus described and illustrated, which is a modi¬ 
fication of the calorimeter described by Swietoslawski 
and Bartoszewicz, is capable of measuring the heat 
evolved by y-radiation within two or three per cent 
Paul Demouoin : The absorption of iodine vapour 
by activated carbon and by silica gel The quantities 
of iodine vapour absorbed in the neighbourhood of 
the saturation pressure for a given specimen of 
carbon do not vary with the temperature, whether 
the temperature is above or below the melting point 
of iodine. The quantities are proportional to the 
absorptive powors for other vapours, such as ether 
Gustave Ribaud and Anatollah Rochan Zaer 
The calculation of flame temperatures. George^ 
Fourktikr • The direct measurement of low pressure- 
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of saturated vapours Guy Gire and Francois 
Pucke . Tho thermal decomposition of the chloro- 
rhodates Jjsan Amiel Tho complex compounds 
formed by cupric perchlorate and cupric bromate 
with some primary aminos Charges CouiiTor an<i 
Alfred Baron . Contribution to the study of tho 
halogonation of wool Joseph Wiemann . Tho 
hydrogenation of a mixture of two a-otliy Ionic 
aldehydes Paul Gaubkrt • Anisotropic liquids 
Rapid evaporation of solutions of mothylene blue or 
of neutral red gives liquid residues showing doublo 
rofraction Edoar Audert j>e La Rue Tho hrst 
results of a geological expedition t o tho New Hebrides 
Paul Jodot Tho present e at Envoi olios (Loirot) of 
a small horst in tho middle of the largo crushed vault, 
between tho fault systems of Cosno and Sam erro 
Albert Rouaux The existence of tho upper 
Eocene and the Oligocono in tho Flysoh series of tho 
south of tho province of Cadiz Jean Marcais 
Concommg a deposit of lossihforous Trias in tho 
eastern Rif Gioitul An observation of globular 
lightning Louts Genkvois anil Michel Pavloff 
Researches on the foimentnhlo sugars of wlient tlour 
Mmk Jeanne Bouxin and Ren^i Leciendkf 
Cephalopods of tho gonus Vitreledonclla m tho 
stomaclis of gormons found in ttie Bay of Biscay 
Raymond-Hamet Tho action of corynanthino on 
tho pomal circulation of tho dog Marcel Badouin 
Six cases of thoradolphy m the pig ami sheep W 
Sarnowtec : The allergic roactiou in acute infections 

Brussels 

Royal Academy (Bull Classr Sot , 30, No 12) L 
Godkaux Involutions of tho soeond order of space 
(5) J Leorut Production of hypoglycamua by 
intraduodenal mjection of dilute hydrochloric acid 
in Rata clavahi. Tho mjection causes a drop m tho 
blood sugar, and tho effocts appear to bo the samo 
as in the dog J GrinkNiAU Parametric form of a 
n-ple mtegral E Lahaye • A claas of differential 
equations of the first order possessing a singular 
point J Thibaud Penetrating radiation produced 
in beryllium by bombardment with a rays The 
absorption curve of a neutron beam in lead, iron, 
bismuth and paraffin wax shows a series of maxima 
an<I minima. Possible conclusions from the observa¬ 
tions are considered. M. de Hemptlnne and J. 
Wouters • Raman spectrum of silicomethana. Liquid 
silioomothane shows Roman lines of whioh Av is 
2,160 cm - 1 and 958 cm - 1 A De Waklk : Note on 
the evagination of CyaHcrrcus fascwlans, Rud. 
L Godeaux • Algobraic surfaces-of genus zero hav¬ 
ing elliptic tnoanonical curves. Th. De Dondkr . A 
new generalisation of the wave mechanical equation 
An extension of a previous generalisation of SchrOd 
inger’s equation to take electron spin into account 
A. Dbluleizb . Minimal surfaces and their trans¬ 
formations. Yvonne Dupont Polarisation currents 
The fictitious ouVrents due to the oloctro-magnetic 
polarisation are definod J. GAh^niau . The theorem 
of momentum and energy in a gravitational field. 
J -M. Delfosse : Raman spectrum of phosphoretted 
hydrogen. The principal Raman line, Av,= 2306, 
agrees well with that found by Fung and Barker 
ui the infra-rod speotrum, v ■= 2327, allowing for 
change of frequency from bquid to (gaseous state. 
L. Lison : On tUe phenomena of pnetaohromatiam (2) 
Spectrophotometffo study of metachromatto dyes 
It is shown that none of >ho present theoriee Am 
account for the change of colour of a metaehrorustic 


dye by a chromotropio substance, hydrolytio action 
and tautomorism being inadequate J Bordet 
Specificity in biology G. Lewaihie The expanding 
universe 

Wasiunuton, D C 

National Academy of Sciences (Proc , 21, 1 -68, Jan. 
15, 1935) William Kino Grmjouv On tho 
evolution of tho skulls of vertebrates with spo< ml 
reference to hoi liable changes in proportional dia¬ 
meters (umsoinoiisin) When lot a] acceleration or 
retardation of giowth rato of toituiu paits occurs, the 
process is tomasl anixomoiiMU This proLtsss is traced 
m the most primitive known fossil ihonlatos (Ostia- 
coderms) It is concluded that 1‘oraxpia and t'al taspxs 
tiro tile most primitive Tho existing <y<lostomi 
orders, potromyzonts anti my xuioids, show mtir 
phological ov nlenct of an ustracodonn ancestry, while 
Amphwjcua is a much degraded anaspid ostracodenn 
Emmett Reid Diinv The snakes of tho genus 
Ninia These Coluhrid snakes ocmr in l’anama, 
Costa Rica and Nit aragua, anti scorn to come between 
a group of burrowing forms and a group of uiboreal 
forms Froklk'H G Katsf.v A new prehistoric 
culture m Puorto Rico Excavations of middens at 
three widely separated sitts have revealed two or 
possibly throe culture horizons, (3) doubtful recent, 
(2) Aruwak, (1) ciabculturo, rtvspectivcly The latter 
is new, and is characterised by tile use of painted 
docoration on well-bred vosscls of line giainod clay, 
gonorally with negative tlesigns formotl m red and 
outlinod in white pauit H J Muller and A A 
Prokofyeva The individual gene in relation to 
the chromomoro anti the chromosome A selet tod let 
of chromosome hroaks ui close proximity with one 
another produced by irradiation ui Droso/ihiUi was 
analysed Mutually consistent genetic and cytologic al 
results wore obtained, and maps showing the positions 
of genes and breaks within a portion of one largo 
chromomere have been made Apparent ‘mutational’ 
changos accompanying gene rearrangements aro duo 
to the influence of neighbouring gonos, and this 
position effect can extend over several gones Tho 
total number of gonos in the ohrornatui of a Drosophila 
salivary gland nucleus is 5,000 10,000 (See also 
Nature, Feb 16, 1935, p 253 ) RobfrtW Wilson 
Cncetine-like rodents from tho Sespo Eo. one of 
California. William Bowie Fundamental geodetic 
surveys m tho United States nearing completion 
The U.S Coast and Geodetic Survey is now com¬ 
pleting a senes of first-order arcs of tnangulation and 
lines of levels spaced at intervals of about 100 miles, 
with socond-order tnangulation and levelling in the 
intermediate areas It has been found that mean 
soa-level along tho coast is not an equipotontial 
surface, but increases with increase m latitude The 
Canadian and Mexican Governments havo umfiod 
their tnangulation systems with that of tho United 
States, so a single tnangulation not is available for 
tho wholo of North ^moma Richard J Louoee • 
Time measurements of an ice re advance at Littleton, 
N.H. The data afforded by sections, showmg sands 
and varved clays betwoen an upper and lower till, 
exposed during Hie construction of a dam, make it 
possiblo to follow tho retreat, re-advance and final 
retreat of the ice at this locality G A Miller ( 1) 
Groups involving a set of as many conjugates as 
commutators. (2) .Sets of group elements involving 
only products of more than n C G Suits Tho 
temperature of the copper arc. A condensed discharge 
between an eleotrode within tho arc and tho cathode 
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of the arc is ustxl as asourco of sound The sound ro- 
c-pivur is a non oscillatory spark discharge, the voltajto 
of which changes abruptly when a sound wavo is 
received , the change is recorded by an oscillograph 
Time intervals recorded in tins way are plotted for 
different lengths of the arc, and from this curve the 
velocity, free from end corrections, is obtamed as a 
slope From the velocity of sound in the arc, the 
ternpuiature can be deduced, allowance being made 
for changes in density duo to dissociation anil in 
specific heats dm* to excitation The temperature of 
the copper arc is about 4,000° K to within 200 , it 
is very sensitive to metallic vapoui content J A 
Stratton Spheroidal functions These functions 
are defined and their properties discussed from the 
poult of view of physical applications Philip M. 
Morse Addition formula* for spheroidal functions 
They can be used in the study of wave motion in 
elliptic cylinder and in sphoroidal <o ordinates, and 
in particular in dealing with diffraction problems 
Paul S Epstein On the bending of electromagnetic 
micro waves below the horizon A theoretical dis¬ 
cussion of the transmission of radiations of wavo- 
lengths of the oidei of 50 cm , baaed on Huy gen’s 
pnnciple The eaith is regarded as a perfectly ab- 
sorbmg screen, and the effect of the atmosphere is 
nogloetod Tho formuleo derived give results ipiali 
tatively m agreoment with those obtained by Marconi 
for radiations from Hocca di Papa on wave lengths 
of 50-60 cm 


Forthcoming Events 

[Meetmys marked with an asterisk are open to Pie public ] 
Sunday, April 7 

British Muhklm (Natural Histouv ), at 3 and 4 30 — 
M A Phillips “Fossil Reptiles” * 


Monday, April 8 

British Museum (Natural History), at 1130— M 
Burton . "Diving Methods employed in Sponge 

Victoria Institute, at 4 30 - Rev Samuel M Zwemer 
The Origin of Religion—by Evolution or by Revela 


Tuesday, April 9 

Royal Photooraphio Society (Scientific and Tech 
nical Group) —Dr P W Cunhffe “Photography m 
Wool Research" 


Thursday, April 11 

Institution of F.lfctbtcal ,Engineers, at «—N. 
Ashbridge, H Bishop and B N MacLarty “The 
Droltwich Broadcasting Station” 


Friday, April 12 

Institution or Mechanical Engineers, at 0 —A 
Page “Aerodynamical Research and Hydraulic 
Practice” (Extra General Meeting). 


Institution or Naval Architects, April 10-12 — 
Annual Meeting to be held at the Royal Society of 
Arts, John Street, Adelphi, W C 2 

April 10, at 10 30—Lord Stonehaven Presidential 
Address. 
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Nr 5 Periodic Fluctuations In the Size of Various Stocks of Fish and 
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Bind 9, No 7 Marking Experiments with Cod at the Faroes, 2 
Second Report F.xpcrimento In 1923-1927 By A C Stmbberg 
Pp 88 tOOkr (Kobenhavn C A Reltzels Forlag) 

Memoirs of the Geological Survey of India Falecontologla Indlca 
New Series, Vol 20, Memoir No 6 The Triassic, Jurassic and 
Cretaceous Gastropoda and Lamelllbranohla of the Attack District 
By L R Cox Pp v+27 + 2 plates (Calcutta Geological Survey of 


Catalogues 

The Wild Barfield Heat-Treatment Journal Vol 1, No 4, M 
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A Selection of Interesting Books on a Great Variety of Subjects 
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Micro-Projection Apparatus. (ListMP 1986) P~ 

Flatten and Garnett, Ltd ) 

Heller's Book Adviser No 8, March. Spring 
Pp 56 (Cambridge W Heffer and Sons, Ltd > 


Pp 12 (Manchester 



NATURE 


561 



SATURDAY, APRIL 13, 1935 


No 3415 


Voi 1 n 


CONTENTS 

Road Traffic Research 

The Problem of Chemical Linkage Bv Prof T M 
Lowry, C.B.E , F R S 

Physics ^Teaching in Germany and Italy By 

The Prehistory of Scotland 
Short Notices 

Scientific Investigation of Works of Art. By P D R 
Ongm of the British Flora By Prof A G. Tansley, 

The Alkali Industry 
Obituary : 

Prof E. Paternb 

Sir William Moms, KCMG, CB By 
G. T. M . 

Mr. M. V. Portman 
News and Views 
Letters to the Editor . 

Radiopotaasium and other Artifi< lal Kadio- 
Eloments.—Prof. G. Hevesy and Hiide Levi 
Extension of the Ultra-Violet Wave-Length 
Limit —Prof. Hannes Alfvtn and V. Hugo 

Sanner . 

Magnetic Properties and Critical Currents of 
Hupra-conductmg Alloys —J. N. Rjabimn and 
L. W. Shubmkow .... 

Thermal Rotations of Fluoresoent Molecules 
and Duration of Luminescence —Dr. A. Jab- 
lonski and W. Szymanowski 
Polymerisation of Formaldehyde —John E. 

Camithers and Dr. R. G. W. Nomsh 
Concentration and Ionising Tendency of Car¬ 
boxylic Acid Groups in Cellulose and other 
Natural Products —S. M. Neale 
A New Type of Anomodont Reptile —Prof 

R. Broom, F.R.S. 

Retmoscopy of Lons —Prof. W. C. Osman Hill 
Cystine and Protein Relationship of Grasses — 

S. D. Rossouw. 

Interaction of Radio Waves —Prof. V. A. 

Bailey and Dr. D. F. Martyn 
Frequency of Collision of Electrons in the 
Ionosphere —F. T. Fanner and J. A. Rat¬ 
cliff* . 

L in k a ge of Chemical Changes in Muscle —Dr. 

D. M. Needham and W. E. van Heynmgen 
Interpretation of Fermat’s Prinoiple —-O. 
Darbyshire , T. Smith, F R.S. . 

Research Items. 

X-Ray Single Crystal Photographs of Insulin. By 

Dorothy Crowfoot . 

History of the Menthols. 

Crossing-Over of Sex Factors in Lsbittss. By 

R. R. G. 

University and Educational Intelligence 

Science News a Century Ago .... 

Societies and Academies ✓ 

Forthcoming Events. 

Official Publications Received .... 


PAGE 

561 

563 


565 

566 

567 

568 


569 

57t 


580 

580 

581 


58 a 

58a 


584 

585 


585 

585 


59i 

593 


596 

598 


Road Traffic Research 


T HE heavy toll of accidents on tho roads in 
Great Britain, averaging at present about 20 
fatal accidents and 55(0 non-fatal accidents a dav, 
has at last, thoroughly aroused public opinion, and 
tho recent imposition of a speed limit of 30 miles 
an hour in built-up areas is the latest attempt to 
reduce the appalling toll of these accidents 
Important as the question ot accidents may be, 
it is not the crux of the rood traffic problem, and 
as Mr Morvyn O’Gorman pointed out ill Ins lecture 
to the British Science Guild last December, which 
has recently been made available as a pamphlet*, 
an approach to the problem from this angle mav 
lead to serious if not highly dangerous errors 
The critical factor is the relation of road acci¬ 
dents to the magnitude and importance of road 
transport as a whole The figures supplied by 
Dr K G Fenolon 111 his paper to the lioval 
Statistical Society on February 10 show that m 
the sixteen years since the War, road transport 
has developed out of all recognition, and has had 
repercussions on the whole economic and social 
structure of Great Britam Tt is already one of 
our major industries, providing a livelihood for 
690,000 persons In 1933, more than 2£ million 
motor vehicles were 111 use , something like a 
quarter million workers were employed in the 
construction and repair of motor vehicles , exports 
produced by the motor industries amounted to 
about twelve million pounds sterling, 5,400 
million passenger-journeys were undertaken on 
public service road vehiolos which operated some 
1,300 million vehiole miles About fifty-four 
million pounds sterling were expended on high¬ 
ways and bridges, and nearly sixty-nine million 
poundB gross were raised from motor taxation of 
all kinds 

Motor transport is thus firmly established as 
an essential and co-ordinate part of our national 
transport system, and not as a mere subsidiary or 
auxiliary of the older forms of transport Tt is as 
much a public utility service as water supply or 
drainage, but as yet there has been no correspond¬ 
ing expenditure from the revonuo raised from the 
industry on the soientifio research essential for 
determining tho adequate quantity of roads, their 
economic lay-out or the wise control and guarding 
of the traffic. Mr O’Gorman’s ploa for the 
scientific study of the traffic problem gives a 
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picture of the servioes which science can render 
and of the dangers which attend legislation based 
on unscientific or haphazard experiment 

Tho tragic position of the road traffic problem 
at the moment and the sterility of all attempts to 
diminish aooidents, whether by motor control, 
registration, insuring, hcensmg or deterrent enact¬ 
ments, are due primarily to the omission to base 
legislation on scientific experiment and definite 
facts. In the absence of such study, well-mten- 
tioned legislation is apt to have consequences and 
repercussions widely different from or even 
opposed to those for which it was designed It is 
no longer rational to regard road transport as 
mainly competitive with tho railways It is a 
complementary system providing a flexibility of 
paramount importance to certain classos of goods 
and industry, and any attack on the accident 
problem which impairs the efficiency of road 
transport as a whole might well be a national 
disaster 

Despite tho attention directed to road transport 
in the last few months, opinions as to tho goal at 
which we are aiming or the improvements to be 
effected are often confused, and agreement as to 
what constitutes improvement has yet to be 
secured The subject is often discussed as if the 
more reduction of acoidonta, irrespective of the 
volume of road traffic, were an end m itself, even 
if achieved by driving all traffic off tho roads No 
more important point was made by Mr O’Gorman 
than his suggestion that our objective is to obtain 
an over-diminishing fatality ratio, and only to 
achieve this under conditions or rules which will 
not block whatevor expansion of safe road traffic 
the economy of the State may require from time 
to time 

In the wide field for investigation which road 
traffic offers, certain subjeots such as tho examina¬ 
tion of drivers, dazzle road illumination, Bkidding, 
noise, vibration, emission of dangerous fumes, are 
patently subjects for study'by experiments con¬ 
ducted under disinterested scientific guidanoe, and 
investigations in this field are already being 
fostered by the Department of Scientific and 
Industrial Research at tho Road Research Station 
and elsewhere In many problems, however, even 
the technique for acquiring data has yet to be 
evolved, and when the requisite data have been 
acquired there is the problem of securing uniform 
action on the part of the many authorities con¬ 
cerned, so that the advantages of a scientific policy 
may be seoured for the whole oountry and not 


endangered by a recalcitrant or backward 
minority. 

At the present time, the acquisition of data is 
tho first necessity. The existing expenditure on 
road research, amounting to the very inadequate 
sum of £30,000, is devoted to road construction 
and materials; the cost of the research really 
required should be considered m relation not 
merely to the magnitude of road transport alone 
as a major industry, but also m regard to the 
estimates of the cost to industry as a whole of 
road transport accidents, loss in traffio delays, etc 
The cost of the oommittec and experimental work 
visualised by Mr O’Gorman would be infinitesimal 
in comparison with the outlay on research in the 
expenditure of any well-run factory if its income 
was soaled up to £71,000,000 For 1933, the loss 
to tho community through the 191,782 road 
casualties is estimated at £30,000,000, and for 
London alone it is estimated that traffic delays 
cause a loss of £20,000,(XX) a year 

It is in the light of such figures as these that the 
community must assess its capacity for expenditure 
on tho fundamental research, and it should be 
noted that the solution of many of the more 
pressing problems is intimately related to questions 
of taxation, whether m tho form of differential 
duties on heavier or lighter road vehicles or on 
land valuation and urban development Moreover, 
the unmixing of experiments which direction by 
a competent committee would ensure, and the 
planning of investigations to relate particular 
results with particular factors, would eliminate a 
good deal of the present waste of effort and money 
on experiments m which numerous factors are 
being varied simultaneously 

To take only one example of those relations, a 
sound decision on the taxation of 12-ton lomos in 
favour of 3-ton vehicles depends on tho effect on 
road safety of tho increased traffio density induoed 
thereby, tho effect on the general fluidity of road 
transport, whether additional road construction is 
necessitated by the increased traffic density and 
the difference in road wear due to the 12-ton lorry 
m comparison with the 3-ton lorry. The answers 
to such questions are urgently demanded to-day, 
and they involve measurements of tho effect of 
increments of traffic density on acoident incidence 
and traffic flow, as well as that of total vehicle 
weight and speed on road maintenance. Cardinal 
to them is an instrument and a System for recording 
increments of traffic flo*, and until we have set 
our hands to the evolution of soientifio methods 
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for measuring and recording traffic flow, traffic 
density and traffic aocidonts, our efforts at accident 
prevention are likely to revolve in a vicious circle 
with moro and more serious effects on our national 
eoonomy 

Almost the whole of our expenditure, national 
and local, on the control of cross-road traffic, on 
ribbon building along arterial roads, or on traffic 
regulation whether of lighting, orderliness or 
speed, including the punitive question, is liable to 
be fruitless for absence of the groundwork ot 
definite facts on which to base wise decisions It 
is possible of course for sound decisions to be 
taken fortuitously in the absence of such know¬ 
ledge It is equally possible for disastrous mistakes 
to be made, and no scientific worker can rest 
content with a situation in which wise or fooliRh 
action is determined by blind chance when the 


means for acquiring the fundamental information 
are to hand 

It is, of course, idle to protond that the establish¬ 
ment of such a committee as that urged by Mr 
O’Gorman would immediately vield even a fraction 
of the data required Probably twenty-five years 
would be required before the full data were avail¬ 
able to justify or condemn the many so-called 
experiments at legislative control m operation 
to-day None the loss, systematic work under a 
scientific programme would assuredly yield results 
capable of practical application and increasing 
ill value as accurate knowledge was built up of 
the laws of traffic flow Mr O’Gorman’s plea for 
accurate measurements in this mode of road 
traffic and for their scientific correlation and 
analysis is one which should have the insistent 
support of every scientific worker 


Reviews 


The Problem of Chemical Linkage 
The Electronic Theory of Chemistry • an Intro¬ 
ductory Account. By Prof Robert Fergus 
Hunter Pp vu + 125 (London • Edward 
Arnold and Co., 1934.) 8s 6 d. not. 

TN oontrast to a reoent paper by Hunter and 
Samuel 1 , whioh has been criticised oven 
more adversely by physicists than by ohemista*, 
Prof. Hunter’s book on “The Electronic Theory 
of Chemistry” is a trustworthy guide to modem 
views on the theory of valency, since it is very 
largely desonptive in character, and is more con¬ 
cerned with chemical facts than with physical 
theories The chief fault that can be attributed 
to the book is a lack of historical perspective, 
which gives to it a flavour of immaturity. For 
this fault, geographical limitations may perhaps 
be held responsible. Thus it is unlikely that the 
Zeitschrifi fur anorganische Chemie for 1893 is 
readily available in Aligarh, and it is difficult to 
disoover evidenoe that the author had this volume 
before him when he wrote his account of Werner’s 
theory of qp-ordination, whioh is there expressed 
much more dearly than in his subsequent book 
The author also omits to point out that the ideas 
of stable shells of electrons, and of chemical com¬ 
bination between atoms resulting either from 
electron transfer or from electron sharing, were 
introduced by J. J. Thomson' in 1907, and that 
their development in 1916 by Koesel and by G. N. 
Lewis respectively did not depend direotly on the 
introduction of the nucleus atom in place of 
Thomson’s model, but was an immediate sequel to 


Moseley’s oxpenmontal determination of atomio 
numbers, which provided a firm arithmetical basis 
for the two conceptions which Thomson had already 
introduced 

Prof. Hunter is also apparently not aware that 
the term “intramolecular ionisation”, which ho 
uses at the beginning of chap in, was introduced 
by J. J. Thomson 4 in 1914 to describe dipolar 
molecules in which the oentroids of the + and — 
charges do not ooinoide, and was afterwards applied 
by the reviewer* to those oases in whioh integral 
charges can be postulated on different atoms on 
the same molecule There is no reference to the 
artiole in Science • in whioh Langmuir defined the 
duplet and contrasted positive and negative valence 
with covalence (the term oovalenoy was not used 
by Langmuir). It is, therefore, perhaps not sur¬ 
prising that the author fails to attribute to Lang¬ 
muir some of the fundamental ideas of the 
electronic theory of oo-ordination, which were 
afterwards moluded m Sidgwiok’s theory, for 
example, the formation of a bond by the sharing 
of a duplet between platinum and ammonia, and 
the development in the compounds of the transition 
elements of large ‘negative’ valences, correspond¬ 
ing with Sidgwiok’s conception of ‘effective atomio 
numbers’. No reference is given to the introduction 
of the terms ‘ionotropy’ and ‘prototropy’ in 1923, 
although a corresponding referenoo is given to the 
introduction of the terms ‘aiuonotropy’ and 
‘kationotropy’ in 1931. 

Whilst the main feature of the “electronic 
theory of ohemistry” must always be the recogni¬ 
tion of two main types of valenoy, as described 
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in the second ohapter of the book now under 
review, five central chapters are devoted to 
possible variants on these two types The ball was 
set rolling by the reviewer 7 in 1922, when he first 
suggested that a ‘mixed doublo bond’ could be 
formed by superposing an electrovalence on a 
oovalenco, as represented by the symbol jtZ or 
, where the barb represents the direction of the 
field of force of the electro valence Mixed triple 
and quadruple bonds were also postulated , but 
whilst the reviewer was responsible for both these 
symbols, Sugden alone was responsible for de¬ 
scribing the preceding special case as a ‘semi- 
polar double bond’ Sidgwick afterwards used the 
symbol •*—, with an arrow pointing in the opposite 
direction to the barb, to represent tlio formation 
of this type of linkage (which he described as a 
‘co-ordinate link’), by using the ‘lone pair’ of 
electrons of a ‘donor’, to make good the defioit 
of electrons of an ‘acceptor’, by sharing them 
between both atoms The reviewer’s barb and 
Sidgwick’s arrow are not inconvenient when applied 
to molecules, although an equation on p. 40 (in 
which two identical arrows mean quite different 
things) provides an excellent illustration of the 
more lethal character of Sidgwick’s weapon , but 
in the formulation of ions, tho soheme of localised 
■+■ and — changes is the only ono that is really 
convenient and quite free from ambiguity. 

‘Mixed’ or ‘semi-polar’ double bonds were first 
postulated in 1922 in a paper on “The Polarity 
of Double BondB” 7 , as characteristic of the reactive 
forms of unsaturated organic compounds ; and 
there is still no clearer method of formulating 
Lapworth’s cyanhydnn reaction than by writing 
the equation • 

>.OHa.)U + c- N .Xl 

The curved arrows, now generally used to express 
such processes as these, provide a convenient 
subterfuge for those who are shy of introducing 
ionic reactions into organio chemistry ; but they 
are less easy to interpret, as any novioe may 
discover by attempting to read an equation at 
the top of p 103, which lobks like a long-ohain 
molecule with an assortment of lateral substituents. 

Localised electric charges in the same mole¬ 
cule have long been familiar in the betaines, 

NMe, CO.O, and in the o-, m- and p-sulphanilio 

acids, NH,.C,H, SO, 0, as an alternative to the 
use of grotesquely elongated bonds, running like 
telephone wires from one atom to another; but 
opposite charges on contiguous atoms in stable 
systems were first suggested in a paper on “Intra¬ 
molecular Ionisation’’, published in 1923*. Charges 
of this kind were then postulated (i) in molecule# 


suoh as tho amine oxides and (u) in ions such as 
the sulphate ion, for example : 


5 \-/“ 


The most interesting of these oxkIoh are those 
which illustrate Langmuir’s theory of isosterism, 
since this theory onables us to pass easily and 
safely from the formulae 


N = N and () — C — O to 0 O and N N = O 
Since tho olectromo shells in isosterio molecules 
are identical, these formulae can be derived from 
one another by a prooess of nuclear substitution, 


l .*C + ”0 - 1 »,*N, 


in whioh a neutron and a proton are transferred 
from one nucleus to the othor, thus giving nse 
to the looal + and - charges shown in the second 
pair of formulae. In the samo way, tho boro- 
fluondo ion can be derived from tho molecule of 
carbon totrafluonde, by removing a proton from 
the carbon nucleus, whilst the ammonium ion oan 
be derived from tho molecule of methane by adding 
a proton and a neutron to the nucleus, winch thus 
acquires a negative or positive charge respectively. 






h/ 


<> 




The same method oan be applied to the giant 
molecule of silioa and to the silioate ion, in order 
to justify the assignment of localised charges to 
the aluminium atoms of the aluminosilicates and 
to the oentral atoms of the phosphate, sulphate 
and perchlorate ions. 


* 

—o' No— 


Vj 
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As Sidgwick has shown in the case of carbon 
monoxide*, this nuolear substitution is not neoes- 
sarily accompanied by the development of dipoles 
or quadripoles of equivalent magnitude, sinoe the 
electronic system is flexible and oan adjust itself, 
at least in part, to the new distribution of nuolear 
charges. The system of localised charges thus 
arrived at has been adopted on. other grounds by 
Pauling and has been applied to crystal structures 
by W. L, Bragg and others, in a form in which, 
for example, a quarter of the field of the oxygen 
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atoms of the phosphate ion is dirooted inwards 
to balance the oharge on the nucleus, so that only 
a net field of — Je is available to balance the ex¬ 
ternal positive ions. The author’s statement that 
“the theory of the co-ordinate link lacks the 
sound physical basis which has been provided for 
normal covalency by wave mechanics” is therefore 
only partially justified, and recent work by 
Penney has removed the last justification for this 
discrimination m the case of the mixed bonds of 
the sulphate ion, where the distribution of charges 
derived from wave mechanics has been shown to 
correspond closely with that postulated by the 
reviewer in 1922. 

It is a ounous anomaly that the new ideas and 
formulae of the electronic theory of chemistry, 
whioh the author describes so clearly and oon- 
vmcingly in the present volume, have been the 
subjeot of recantation m a recent paper by Hunter 
and Samuel, where a reversion to pro-olectronio 
formula is urged “on the basis of wave-mechanics 
and band spectra” Since, however, the suggested 
theoretical basis for these retrograde proposals is 
regarded as inexact by those well qualified to 
judge, students may be advised to buy and read 
the present volume without nsk of being misled 
by doing so. T M Lowby. 

'J Cham .Sac, 1180-1188, 1814 
■ Naturk, 184, 971, Dec 22. 1934 

• "The Corpuscular Theory of Matter" (Constable, 1907),Cliaptor vl, 
pp 103-141 

• Phil Mag , (vl), 87, 767 , 1914 

• Trent Faraday Soc , 18, 285 , 1923 

• Science, 69-67 , July 22, 1914 

’ J. Chen Soc , 128, 822 , 1923 

• Trent Faraday Soc , 18, 286 , 1923 Phtl Mag , (vl), 48, 1106, 
1923 

• Proc Roy Soc , A, 144, 621 , 19J4 

Physics Teaching in Germany and Italy 

(1) Lehrbuch der Phyaik in elementarer DarsteUung 
Von Arnold Berliner. Fiinfte Auflage Pp 
vn+736. (Berlin . Julius Springer, 1934) 
19 80 gold marks. 

(2) Fisxca Generate e Sperimentale Per Prof 

Eligio Perucoa Vol 1 • Meccanica, Colore Pp 
xvi+647 86 lire. Vol. 2 Ottxca, ElettricUd t 

Magnettsme Pp xv + 870 110 lire. (Torino: 
Unione Tipografioo-Editrioe Torinese, 1932- 
1934) 

(1) r I 'HERE has too often been a tendency in 
the past among writers of elementary 
textbooks of physios to present the subject in a 
fragmentary form, to disouss isolated details with 
great care but to avoid a disoussion of the broad 
principles, as if this would endanger the sanity of 
the student by bringing him into contact with 
philosophy. Prof Berliner deserves our thanks 
for defining at the very outset of his well-known 


textbook the meohamstio basis on which lie after¬ 
wards builds, and he wisely devotes great attention 
and considerable space to the underlying principles 
of mechanics For him, a physical law is a formula 
which describes rather than prescribes tho be¬ 
haviour of physical objects He explains why we 
find it expedient to seek the ‘forces’ that give rise 
to observed phenomena and points out the funda¬ 
mental part played by motions Although the 
efforts to obtain a mochanical interpretation of 
oleotromagnetio phenomena have failed, a study of 
mechamos is still as essential to tho student 
physicist as is a study of Bach to the aspiring 
modern musician 

Early in the book, the student is introduced to 
the ideas of world-point and world-hne, but the 
way in which they were originally applied by 
Minkowski is loft over to a later sootion, where 
thero is an illuminating aooount of the idea of 
physical relativity, both special and general The 
claims (on p 133) oon coming the confirmation of 
the goneral theory of relativity are stated with 
exemplary caution It is doubtful whether there 
is in existence another elementary book of physios 
in which the background of tho subjeot, to use 
Sir James Jeans’s apt expression, is so carefully 
kept in view For a parallel we should have to 
turn to the far more advanced books of Planck 
Goethe has wisely said “es gibt Biicher, dureh 
welche man alles erfahrt und dooh zuletzt von der 
Saohe nichts begreift” Tho studont who works 
through the present book, however, should have 
no difficulty in grasping the fundamentals of his 
subject. 

New features in this fifth edition includo the 
geometrical structure of solid bodies and tho 
properties of X-rays The final ohapter is entirely 
new, and is intended to serve as an introduction to 
atomic physios The author mentions in his 
preface that since this subject does not pro perl) 
belong to a textbook for beginners, he has not 
passed beyond the picturablo Rutherford-Bohr 
model of the atom, as this may still bo regarded 
as the threshold over which the student may later 
pass into the stately but rather forbidding mansion 
of quantum and wave mechamos. At the end of 
the text there is a record, covenng fourteen pages, 
of the most famous names in physios, together 
with dates and discoveries 

Compared with our English textbooks of tho 
same standard, Prof Berliner's book contains 
remarkably few oaloulations, although even tho 
Poinsot motions of a rigid body and Coriolis 
motions are discussed m a descriptive way The 
emphasis is laid throughout on the physioal aspeot 
For teaohing purposes the book would gam by the 
addition of a set of carefully ohoeon illustrative 
examples and problems, the absenoe of which is 
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rather common in foreign textbooks Prof. 
Berliner’s book may be highly reoommended. 

(2) Prof Peruoca’a two volumes on goneral 
and experimental physios illustrate again the 
remarkable improvement that has occurred in 
reoent years m the teaching of elementary physios 
The standard attained in the present case is about 
that of an English general degree These volumes 
represent the substanoe of a two years course of 
leotures to students at the Royal College of 
Engineering at Tumi, but they should meet the 
requirements of pure science students equally 
well. Italian students are, indeed, fortunate in 
having so exoellent an expositor as Prof Perucca, 
whose knowledge of every part of the subject is 
uniformly deep and accurate. The mathematical 
treatment is always simple, elegant and sufficient 
Engineers have a particular fondness for neat and 
dear diagrams. The author has been unusually 
indulgent m this respect, as the diagrams are in 
many cases exoellent; for example, the p-v-T 
diagram on p 526 of vol 1, or the earlier figures 
relating to forced osoillations In the second 
volumo speoial praise must be accorded to the 
chapter on capacity and dielectrics. The volume 
ends with short accounts of the photo-electno, 
photo-voltaic, Compton and Raman effects 
The printing and production of the two volumes 
are of the highest order In view of the many 
English translations of foreign books on physics 
that have recently appeared, we may well ponder 
whether Prof Perucca’s work has not an equal 
claim in this respeot for a textbook of this standard. 

H L B. 

The Prehistory of Scotland 
The Prehistory of Scotland By Prof. V. Gordon 
Guide. Pp. xv +285 + 16 plates. (London: 
Kegan Paul and Co , Ltd , 1935 ) 15s. net. 
INCE Prof Gordon Childe went to Edinburgh, 
he has made himself master of the ascer¬ 
tained facts regarding Scottish prehistory, and has 
brought a mind saturated with comparative data 
to a synthesis such as has not yet been forthcoming 
in book form In Scotland the mam outlines were 
long ago drawn m by Dr. Joseph Anderson, but 
since his day a vast amount of information has 
accumulated, and a great deal has been learned 
m quite recent times Much remains yet to be 
done, so that while the body of fact is impressive, 
conclusions regarding origins and relations must 
necessarily be provisional. As the author himself 
writes in his prefaoe, “The data are incomplete, 
and the conclusions it [the synthesis] offers are 
provisional or even premature”. The conclusions 
set forth in this volume have authority as coming 
from one possessed of a wide and varied know¬ 


ledge of European archaeology, and the book will 
be of value not only to general readers, but also 
to workers in the field. If it increases general 
interest in Scottish archaeology and stimulates 
research, it will do a notable service, and will be 
very welcome 

The book opens with a useful and necessary 
chapter on the geographical and climatic conditions 
of prehistoric Scotland. It is quite impossible in 
a short notice such as this to deal in any detail 
with the vast amount of archaeological data con¬ 
tained in the book The meagre evidence for a 
settlement or settlements of peoples m the 
epipalaeohthic phase is presented, and Azilian, 
Tardenoisian and Baltic elements are reoognised 
The local Neolithic and early Bronze (in which 
tho author inoludes the English middle bronze) 
phase are already fairly fully known, and the 
current theories of a south-western (Iberian, to 
use tho old term) origin for the people and culture 
of the chambered tombs, and a Central European 
origin for the short cist pooplo with their beaker 
urns, are accepted, discussed and defined m view 
of recent discoveries Regarding the collective 
tombs, tho author presents a case for the recogni¬ 
tion of a typo of corbelled tomb in Caithness, 
apparently belonging to an advanced phase of 
chamber building, as the earliest importation of 
the architectural idea from the Ibenan peninsula, 
the segmented chambers of south-western Sootland, 
of simpler construction, being of later date and 
rather different origin The effect on the archi¬ 
tectural features of tho tombs of differences in the 
building matenals available in different districts is 
pointed out, but perhaps not given quite sufficient 
weight. For some time now it has been supposed 
that the Beaker folk Bettled, not at a single but at 
a number of points on the east coast, and the author 
analyses the Beaker pottery from this point of 
view While he admits the origin of tho food 
vessel from the older neolithic bowl, he suggests 
as a possibility a settlement of food vessel folk, 
as an alternative to the entirely local origin of 
this class of pottery. The evidence from graves 
makes this more than doubtful. 

The bronze age in Sootland lasted for a long 
period, and the early Iron Age is represented, so 
far as funerary relics are concerned, by about six 
graves only. Certain of these indicate some con¬ 
nexion with the graves of the Arras group of chariot 
graves in Yorkshire, and one can be definitely 
dated to the first century a d. The culture was 
then definitely La Tfene, and a colonisation from 
the south has been admitted about this tune. The 
overlap from bronze to iron has been a dark 
epoch in Scottish archaeology. The urn field and 
Hallstattian cultures of the Continent are only 
vaguely represented, and the evidences for local 
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development, influenced of course by trade, are 
■weighty. The author recognises Hallstattian 
influences in certain of the fictilia of the late 
bronze age and argues for a definite settlement of 
people practising the culture on the evidence of 
sherds of pottery with Hallstatt features in 
Aberdeenshire, Morayshire, Shetland and some 
other localities. Owing to the practice of crema¬ 
tion, no anatomical evidence for this is available, 
and the conclusion must be regarded as tentative 


The same must be said of the theory regarding 
the Broch builders—but this is too largo a question 
to bo included in this review All the author’s 
conclusions will stimulate research and discussion, 
and are welcome on that account 
The descriptions throughout the book are not 
too technical, and are happy in the way they 
seize on the essential points The maps of distribu¬ 
tion, which have involved intensive work, are of 
much value 


Short Notices 


De Venarum Ostiolis 1603 of Hieronymus Fabncius 
of Aquapendente (15339-1619) Facsimile edition 
with Introduction, Translation and Notes by Dr 
K. J Franklin. Pp vm + 98 + 2 plates (Spring- 
field, Ill , and Baltimore, Md. Charles C Thomas ; 
London . Bailhfere, Tindall and C'ox, 1933 ) 13a 6d 
An important early work by Fubricius has now been 
published by the History of Science Society with the 
aid of funds contributed by the Carnegie Corporation 
All English readers who would fully understand the 
discovery of the circulation of the blood must, after 
study mg the immortal “De motu Cordis”, refor to 
the work of Harvey’s procursor and teacher, Fabncius 
of Aquapendente, “De Venarum Ostiolis”, and to 
that of lus successor K Lower, “De Cordo" By his 
scholarly translations of both of those works, Dr. 
Franklin has now completed the early trilogy of the 
circulation—complete m facsimile and translation 
and with all the original plates Discovery and 
publication were too often divided by long years 
The first unintelligent glimpses of valves by Canano 
1541, Estienne 1545, Sylvius 1541 and Colombo seem 
to have been unknown to Fabncius in 1574 when he 
first made his discovery, and another twonty-nme 
years elapsod before he published it The salient 
points in his life are well indicated, and the con¬ 
struction of the anatomy theatre at Padua, where he 
lectured, is illustrated with architectural plans for the 
first time The eight fine full-page engrav ings of the 
original have been well reproduced, but we regret that 
the folding plate, pages 10 and 11, was not mounted 
clear of the stitching R T G 

MiUler-PouilUts Lehrbuch der Physik Elfte Auflage 
Herausgegobon von A. Euoken, O. Lummer, E 
Waetzmann. In 5 Bdnden. Band 4 . EleklnzUdt 
und Magnetiemu*. Ted 3: Elektnsche Eigen- 
sohaften und Wirkungen der Elementartcilchen der 
Matene Herausgegeben von Arnold Euoken Pp. 
xviii + 828. (Braunsohweig : Fnedr. Vieweg und 
Sohn A -G , 1933.) 64 gold marks. 

Thb present volume of this well-known series of 
handbooks consists of the following parts : the free 
eleotron (cathode rays), by Gerthsen and Kossel; 
positive rays, passage of electrons through matter, 
by the same authors; dischargee through gases, 
by Steen beck ; eleotnoal structure of atomio nuclei, 
by Kirsch and Teller; atomio and molecular forces, 


by Dunkel and Wolf, dielectric polarisation of 
atoms and molecules, and pyro- and piezo-electricity, 
by Wolf Tho subject matter is treated simply 
throughout Many useful numerical datu are found 
scattered over the various sections It is a particular 
merit of the volumes of this senes that every effort 
is mado to avoid rendering the reading irksome by 
inserting unnecessary formulte or calculations The 
physical argument is dearly presented and references 
to original papers are given m abmidanco m footnotes 

Earth, Radio and the Stars By Dr Harlan True 
Stetson. (Whittlesey House Publication ) Pp 
xvn + 330 + 9 plates (New York and London 
McGraw-Hill Book Co , Inc , 1934 ) 10s 6d. not. 
There is always a peculiarly mdividual and peculiarly 
American quality about the work of Dr Harlan True 
Stetson, and the present work is difficult to sum up 
on that account The linkages umongst the rather 
diverse topics treated are somewhat slender and 
sometimes artificial, but as topics all are vory 
interesting Variations in longitude and latitude, the 
internal structure of tho earth, sunspots in relation 
to terrestrial magnetism and radio reception, pro¬ 
blems of the ionosphere, solar, lunar and stellar 
effects on radio transmission, cosmic clouds, cosmic 
rays, are parts of a science, moro attractive than the 
name ‘cosmeoology’ wluoh tho author attachos to it, 
dealing with the relation of the earth to its cosmio 
environment The book is often stimulating, some¬ 
times irritating , it contains rauoh that is difficult 
to find elsewhere, and it should be read 

Sound: a Physical Text-Book By Dr. E G 
Richardson Second edition Pp vu-j-319. (Lon¬ 
don . Edward Arnold and Co , 1935 ) 15e net. 
When Dr. Riohardson’s book first appeared m 1927, 
it was described in a full review in these columns as 
“a well-balanced account of the present state of 
knowledge in experimental acoustics” (Nature, 120, 
760 j Nov. 26, 1927) Since then, much new work 
has been done on such subjects as sound-recording, 
echo-sounding, supersonios, architectural acoustics, 
limits of audibility, analysis of sounds, and so on , 
and tho book has been expanded from 286 to 319 
pages to take these and other advanoee into con¬ 
sideration. Thore are new ohapters on impedance, 
supersonios, and the reproduction of sound. 
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Scientific Investigation of Works of Art 


I N the field of the fine arts, it is axiomatio that 
the history of style cannot be separated from 
the history of technique and critical study of 
the latter depends upon two sources of information 
Of these, documentary ovidenoe ih the more obvious 
and the less readily accessible Some such manu¬ 
scripts are of classical importance, and have been 
frequently edited and translated probably the 
best known are the fifteenth century “Libro doll’ 
Arte” of Connino Onriini, and the much earlier 
“Sohedula Diversarum Artium” of Theophilns 
Presbyter, of which first-class translations, critic¬ 
ally edited and most copiously annotated, have 
recently been published Numerous other early 
and medieval texts dealing with all phases of 
contemporary craftsmanship havo been intensively 
studied, such as the Lucca “Compositiones” and 
the fourteenth century “De Arte Illuminandi”, 
while many unpublished sources have yet to 
receive due attention But comparatively few 
craftsmen have thus placed on written record 
their workshop methods . and it can therefore 
scarcely be too strongly emphasised that detailed 
analytical study of actual surviving works of art 
constitutes a second potential source of informa¬ 
tion of the very highest importance. 

Obviously, such sources are much moro frequent 
than purely documentary evidence on tho history 
of medieval craftsmanship and the technique 
whereby a specific work of art was fashioned, be 
it painting, bronze, pottery or textile, may often 
be detected by the trained and disowning eye. It 
cannot be done in a day Many tricks of medieval 
craftsmanship are still stubborn secrets and 
though scientific methods of investigation, applied 
with reserve and artistic appreciation, have of 
recent years unravelled a good many such prob¬ 
lems, yet the unwritten secrot of, for example, the 
brothers Van Eyck, still continues to be ‘discovered’ 
at fairly regular intervals. 

The names of a good many pioneer workers are 
intimately associated with tfiis intensely interest¬ 
ing field where science and the fine arts overlap. 
It is perhaps invidious to particularise . but Prof 
Eibner and his collaborators at Munich, and Prof 
A. P. Laurie in Great Britain, among many other 
workers, have contributed classical researches to 
the oorpus of available knowledge It should not 
be forgotten, further, that many museums, galleries, 
private research workers, and picture-restorers 
such as Dr. de Wild, have all made use of scientific 
methods for the examination of works of art 
But all have admitted the disadvantages inherent 
in the general absenoe of a co-ordinating oentre 
of research, though of reoent years this deficiency 


has to some extent been remedied by the oxoellent 
work of one or two research departments The 
laboratory of the Fogg Art Museum, at Harvard 
University, for example, has systematised many 
lines of research, and has provided by its quarterly 
publication, Technical Studies in the Field of the 
Fine Arts, a journal devoted exclusively to dis¬ 
seminating knowledge in this field Further, the 
invaluable work carried out at tho Researoh 
Laboratory of the British Museum has led to 
excellent publications on the constitution and care 
of museum pieces and works of art of various kinds 
While paintings have, generally speaking, received 
little treatment at this latter oentre, systematic 
investigation of such problems, particularly as 
apphed to Russian icons and Byzantine wall- 
paintings, has been oamed out in Moscow at the 
Institute of Archteological Technology and the 
Restoration Workshop The results achieved 
there are not so widely known os they should be, 
however, largely owing to the language difficulty 
The reoent establishment, by the University of 
London, of a Scientific Department at tho Courtauld 
Institute of Art, has focused attention upon this 
field once more The urgent nood for the founda¬ 
tion of a oentre where systematic investigation 
oould bo earned out into the physical character of 
works of art, and into the probloms oonnected with 
their conservation and restoration, was made very 
clear at a Conference on Ailing Piotures convened 
by tho Department of Scientific and Industrial 
Research on October 20, 1931 Full tnbute was 
there paid to tho work of the British Museum 
Research Laboratory, and of private investigators . 
but it was felt that an independent and preferably 
academio centre would have great advantages over 
any existing institution, not only m carrying out 
researoh, but also in co-ordinating work already 
being oonduoted elsewhere The new laboratory 
marks the fulfilment of the views expressed at 
this meeting it is now fully equipped, and work 
is in progress In addition to its research and 
educational activities, the laboratory is prepared 
to make scientific investigation into works of art 
of any type submitted by their owners, both public 
and private, reporting on their physical constitution 
and condition, and advising on questions of con¬ 
servation and restoration 
Reports are, however, limited very stnotly to 
matters of scientifically ascertainable foot: ques¬ 
tions of attribution to a particular master are not 
taken up The technique of a Holbein or a Rem¬ 
brandt cannot yet be expressed as a mathematical 
function,of the materials employed, nor oan the 
impasto of a Rubens at present be differentiated 
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from that of his pupilH by any quality or quantity 
accurately measurable in absolute units 

It is significant of the reoent inoroased interest 
m such problems m Great Britain that the National 
Gallery has installed specialised equipment for the 
physical investigation and characterisation of its 
pictures . and this almost simultaneous establish¬ 
ment of two such research departments m London 
can scarcely fail to havo an important bearing on 
this field of investigation 

The results previously obtainod havo, perhaps 
inevitably, given rise to a certain amount of 
sensational publicity in the Press This is very 
regrettablo . for not only has it led to popular 
misconceptions, and to the making of extravagant 
olaims for certain scientific weapons, but also it 
has tended to suggest that all manner of questions, 
including the thorny problem of attribution, can 
he settled rapidly and with certainty by scientific 
means. The publicity accorded to the occasional 
detection of art forgeries by examination with 
X-rays, and with ultra-violet and infra-rod radia¬ 
tion, has led many a layman to behovo that suoh 
methods invariably reveal hidden features of deep 
significance In actual practice, nine out of every 


ton paintings, on X-ray examination, show nothing 
of significance—or, at least, nothing whioh can 
with oertainty be interpreted at the present stage 
of our experience The outstanding difficulty in 
investigations of this kind is that t f establishing a 
satisfactory control oxpeument —a norm for com¬ 
parison It should never be forgotten that a work 
of art, of praotically any kind, has to bo regarded 
as a ‘living’ system, in a state of physico-chemical 
equilibrium which can bo radically altered by 
factors at present almost unknown—as witness the 
sudden disintegration of certain Italian frescoes, 
without warning, after centuries of healthy ‘life’ 
The independent variables controlling such a 
system are so numerous that it is doubtful whether 
any givon work of art will ever be dofined by a 
sot of specific and reproduciblo conditions Its 
very nature is so intensely individual that the 
elevorost forgery in existence would be an un¬ 
satisfactory oontrol for expen merit on the original 
To generalise on a few striking cases is, if possible, 
oven less permissible hero than in the exact 
soienoos and significant progress will be obtainod 
only after long-continued expenment undor care¬ 
fully controlled conditions P D R. 


Origin of the 

L IKE all other biological phenomena, the 
J British flora is determuied by two classes 
of factors, thoso of history and constitution on 
one hand, and those of environment on the other 
It is obvious that only thoso species which can at 
least tolerate the olunato of these islands can 
continue to live hero the discussion held at the 
Royal Society on Maroh 28 was concerned mainly 
with the problem of how and when they came 
Light was thrown on this subject by contributions 
not only from taxonomists and studonts of the 
geographical distribution of species, but also from 
eoologista, meteorologists, geologists and archaeo¬ 
logists, though it cannot be said that the problem 
taken as a whole is very close to solution despite 
the intensified field-work of reoent years We are 
in fact no farther than the beginning of the 
laborious collection and analysis of detailed facts 
which alono can eventually lead to general agree¬ 
ment 

Mrs. E. M Reid opened with a paper on “British 
Floras antecedent to the Great Ioe Ago” In 
dealing with the Tertiary floras, she showed that 
that of the London clay has a large preponderance 
of tropioal, mostly Indo-Malayan forms, which she 
explained by supposing migration to north-western 
Europe along the shores of the Tethys Sea—that 
greatly extended ‘Mediterranean' whioh persisted 
through so many geological ages. The evidence is 


British Flora 

that some existing British genera, absent from the 
London Clay, existed in these regions m earlier 
times (bofore the London Clay was laid down) and 
were presumably driven out by this invasion of 
tropioal climate and flora from the south-east, but 
the floras of later deposits (subsequent to tho 
London Clay) show a steadily increasing percentage 
of living British genera, culminating in tho late 
Pliocene with 97 per oent It is general!} accepted 
that the climate and flora of the Cromer Forest 
bed at tho top of the Pliocene were roughly equiva¬ 
lent to thoso of to-day, and may therefore !>e 
taken as the real starting point of tho modern 
flora 

Then oamo tho cold of the Pleistocene with the 
advance of the great continental ice-sheet from 
Scandinavia and the formation of glacial systems 
in the mountains of Groat Britain It is obvious 
that those conditions must havo exterminated or 
driven southward most of the existing flora, sinoe 
the ioe advanoed at ono time to the northern edge 
of the Thames Valley, and later to South Wales. 
It is now established, however, that there were 
four successive glaciations in England—though 
these do not necessarily correspond at all closely 
with those of the Continent—and correspondingly 
three interglacial phases. Prof P G H Boswell, 
whose work has greatly inoroased our knowledge 
of the Pleistooene period in Britain, sketched the 
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history of these successive glaciations The second 
reaohed farthest south in the east (Thames valley), 
the third and fourth in the west (Bristol Channel) 
The floras of the interglacial phases when the toe 
retreated were touohed upon by Miss M E J 
Chandler During the second (middle) interglaoial 
phase, much of our existing flora was present in 
eastern England, which was at that time joined to 
the Continent owing to general elevation of the 
land. Of the others little is known, and there is 
no evidence that any interglacial was much 
warmer than the present climate ‘Nunataks’ 
(ice-free areas surrounded by ico) no doubt existed 
during the glaciations, but according to Prof 
Boswell it is uncertaui whether any of these were 
continuous throughout the Pleistooene, and could 
thus possibly afford a permanent refuge for 
Pliocene plants According to Dr Raistnok, there 
wero 60 square miles of such ioe-froo areas in the 
Pennines, though none in the Lake District 
mountains But thero is still some difference of 
opinion on this point The most generally accepted 
view is that at any rate the great bulk of the 
existing flora came into Great Britain from the 
Continent after the final retreat of the ice 

The main issue of controversy on the effect of 
the ice age on the British flora lies in tho question 
whether practically the whole vegetation north of 
the Thames and Bristol Channel was wiped out, 
except such as could survivo in the comparatively 
narrow strip south of the ice-sheets, or whether a 
substantial portion at least survived in ice-free 
‘sanotuanos’, and in tho south-west from inter¬ 
glacial or even from Pliocene times In the dis¬ 
cussion, Dr A J Wilmott was the protagonist of 
tho latter, Prof E. J. Salisbury of the former view 
Dr Wilmott’s evidence is (1) the occurrence of 
certain endemio species which are regarded as 
relics of Pliocene or a warm interglaoial period 
and are very unlikely to have originated in post- 
glaoial times , (2) the aggregations of rare and 
local species in unglaciated areas south of the 
ice-sheet such as Brean Down in Somerset and 
Torquay, or m unglaciated areas surrounded by 
ice suoh as Teesdale and Arran. It seemed to 
him “inoonoeivable” that Ruoh'species would have 
migrated separately to those areas in post-glacial 
times, avoidmg intervenmg and equally suitable 
habitats They must rather be regarded as relicts 
whioh have survived m these places Prof Salis¬ 
bury, on the other hand, argued that these col¬ 
lections of rare speoies have occupied suoh areas 
in post-glacial tunes because the looal conditions 
are particularly suitable for them He does not 
believe that the cumulative effect of very oold 
conditions during a glacial phase would permit 
the survival of suoh species within the boundaries 
of or in proximity to an ioe-sheet, or that any 


bounds can be set to the post-glacial migration of 
species within the British Isles, provided tho con¬ 
ditions of existence are suitable for their establish¬ 
ment 

The view that robot species surviving the last 
glaciation may probably be fairly numerous in the 
British flora was supported by Prof G E. Du 
Rietz, of Uppsala, who gave many examples of 
species concentrated and isolated m two mountain 
areas, one m the north and the other m the south 
of tho Scandinavian peninsula ; these can only be 
interpreted as reliot areas, sinoo the nature of the 
habitat does not in any way oxplain this localisa¬ 
tion of species He also described Norwegian 
coastal areas whioh wore free of ice during the 
Pleistooene and possess remarkable oollooations of 
species, and particularly one in Novaya Zemlya in 
proximity to the existing ioe-sheot and known as 
“flower hill” These instances taken together 
greatly strengthen the oase for survival close to 
the ioe Furthermore, ho instanoed a speoies of 
tropical ram forest lichen still found in south-west 
Ireland, the prosenoe of whioh he is only able to 
interpret as a survival from a pre-glacial tropical 
olimate Prof Du Rietz confessed himself “rather 
an extreme advocate” of tho theory of survival of 
pre-glaoial relicts, believing that a great part of 
the ooeamo (Atlantic) flora survived in the south¬ 
west of the British Isles, though he did not oppose 
Prof Salisbury's contention that the distribution 
of very many species followed tho differentiation 
of climate, and was thus determined by existing 
environment rather than by the more remote 
history of the species Dr W Watson cited 
several examples of Scottish liverworts and lichens 
oocumng in isolated positions in southern England, 
both m the west and in Norfolk, interpreting these 
as glacial relicts 

There certainly seems a good deal of evidence 
derived from the existing distribution of particular 
speoies, not only in the British Isles but also on 
the Continent and m America, for the survival of 
relicts in particular plaoes, doubtless in more or 
less specially suitable habitats, from various earlier 
periods, surrounded by a flora of which they do 
not form an integral part. But we are still very 
far from being able to write a oonvincmg history 
of the extremely complex changes whioh must have 
ooourred since the Phooene. Our ignoranoe of the 
ohmates whioh actually existed in proximity to 
the ice-sheets is almost oomplete Wo oannot 
assume that all tho unglaciated parts of the 
British Isles must have been arotio tundra The 
evidenoe from southern Sweden and Esthonia is 
that the forest zone there came very dose to the ioe, 
and, for all we know, quite mild conditions may 
have existed in our own south-west, enabling the 
survival of many ‘Atlantic’ speoies, among whioh 
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may be reckoned the so-oalled ‘Lusitaman’ flora, 
species whioh occur in south-western Ireland or 
in south-west England and also m the Iberian 
peninsula—somo being present in and some absent 
from western France—among whioh the straw¬ 
berry tree {Arbutus unedo) is perhaps the best 
known 

Several speakers—for example Miss Chandler, 
Prof Boswell, Dr W B Wright, Mr Butcher and 
Dr Hamshaw Thomas—emphasised from different 
points of view the extreme complexity of the 
ohanges and the wide fluctuations of climate and 
other conditions whioh must have occurred during 
the Pleistocene Other speakers, again, direotod 
attention to factors which arc probably of groat 
importance but aro often ignored—Dr. Thomas 
to the importance of precipitation and accom¬ 
panying humidity of the air, in addition to tem¬ 
perature , Dr A S Watt to soil development, 
different soil phases limiting the spread of par¬ 
ticular species and favouring that of others ; Dr 
W. B Turn 11 to ‘eootypes’ within an aggregate 
speoies which may all have a general superficial 
resemblanoe but in reality differ greatly, both in 
genetio constitution and in ecological requirements 

Dr H Godwin gave a lucid account of the 
appboation of the modem technique of pollen 
analysis to the interpretation of the post-glaoial 


history of the British flora, showing that the 
succession of forest types in Bntam agrees very 
well m a general way with that reoorded from the 
Continent It is difficult to judge the time of the 
first appearance of the dominant trees, but the 
order m which they spread and attamod dominance 
can bo determined with some certainty The 
earliest post-glacial forest phase (Boreal) shows 
dominance of birch and pme and the entry of elm, 
oak and lime Later came the alder, and the next 
climatic period (Atlantic) saw mixed oak-forest 
and alder dominant It is now certain also that 
beech, on tho native place of which doubts have 
been cast, was present in pre-Roman (probably 
Iron Age) times , and hornbeam has a similar 
status. Both these records agree well with tho 
late post-glacial spread of tho two trees on the 
Continent There is also evidence of a second pine 
forest maximum between tho early Bronze Age 
and the Roman period, and this perhaps corre¬ 
sponds with the Sub-boreal pme maxima in 
Ireland, Scandinavia and other parts of Great 
Britain Not very much is certainly known of the 
pollen of British interglacial beds, but tho presence 
of spruoe—now extinct—has been established, so 
that extermination of some species at least during 
the later glaciations appears to be demonstrated 
A G Tanslby 


The Alkali 

N the Hurter Memorial Lecture to the Society 
of Chemical Industry (Chemistry and Industry, 
54, 121 ; 1935), Dr J. T. Conroy gave a very 
interesting review of the development of the 
manufacture of sulphurio acid, alkali, ohlorine and 
allied products since about 1890. This period has 
seen the disappearance of the Leblanc prooess and 
its replacement by electrolytic processes, the 
Castner and Hargreaves processes developed in 
Great Britain having features embodied in most 
successful modem cells exoept those of tho gravity 
type. The possibility of operating these processes 
was almost entirely dependent on power pro¬ 
duction. The original rooking mercury cell has 
given way to a trough type with many times the 
capacity of ihe original unit, and the use of 
Aoheaon artificial graphite for the anodes was a 
material improvement. The high degree of punty 
of the caustio soda produoed by the Castner oell, 
fitting it for the electrolytio production of metallic 
sodium, was very helpful to its development. The 
sodium is the starting material for the manu¬ 
facture of cyanide. For the last fifteen years the 
ohlorine produoed in Great Britain has been 
electrolytio in origin. 

In the ammonia-soda prooess, improvement in 


Industry 

plant and operation has been effected, and pro¬ 
cesses for the production of sal ammoniac and 
calcium ohlonde from appropriate tower and still 
liquors have been developed 

Although tho Leblanc cycle has been super¬ 
seded, some intermediate products are still im¬ 
portant Sulphuric aoid is made by tho ohamber 
prooess, in the operation of which some meohanioal 
improvements have been effected, and on the 
chemical side the use of nitre has been replaoed 
by ammonia oxidation Concentration of acid in 
platinum pans has given way to other types of 
apparatus and finally to the oontact prooess It 
is only with large installations and a demand for 
high strength acid, such as is neoessary in the dye¬ 
stuffs industry, that the contact process is 
economical. The use of sulphur has replaoed that 
of pyrites to a large extent since tho exploita¬ 
tion of the Amonoan deposits by the Frasoh 
process. 

Tho manufacture of saltcake (sodium sulphate) 
has declined considerably, partly beoause salt- 
cake is now largely displaced by ammonia soda 
ash in glass manufacture and partly beoause tho 
export market demands have been largely met by 
the reoovory of sodium sulphate from residual 
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liquors from the recovery of natural potash at 
Kaiseroda and Bor bach, from which on refrigera¬ 
tion Glauber’s salt is obtained, yielding saltoake 
of high purity on suitable heat treatment. 

The Weldon ohlonne prooess had been displaced 
by the Deacon process as improved by Hascn- 
olover. The production of 1 ton of bleaching 
powder by the Weldon prooess required 60 cwt 
of salt; in the Deacon process appreciably less 
than 20 cwt. was used Kynaston found that the 
undecomposed hydrochloric acid washed from the 
chlorine was almost free from arsenic and con¬ 
tained but little SO,, so that this acid could bo 
sold and the costly Hasenolever process, degassing 
the condensed acid for return to the decomposer, 
could be avoided A revolution in the manu¬ 
facture of hydrochloric aoid oame with the pro¬ 
duction of synthetic acid from the hydrogen and 
chlorine gases from the electrolytic cell, and a high 
proportion of the acid is now produced synthetic¬ 
ally. 

In the manufacture of bleaching powder, tho 
use of the Hasenclever plant, in whioh mechanically 
hydrated limo is pushed through horizontal 
superimposed cylinders m counter current to tho 
ascending chlorme, has been modified by tho 
omission of the propelling blades and the use of 
a single enlarged rotating cylinder for the smaller 
units (Moore and Rudge) The chlorine from the 
eleotrolytio colls is diluted with air before use, and 
by suitable regulation of tho prooess and control 
of temperature m particular zones of the cylinder 
by water cooling, a high strength bleaching powder 
possessed of stability in hot climates can be 
produced Calcium hypochlorite containing more 
than 70 per cent available chlorine, and sodium 
hypoohlonte solutions containing up to 16 per cent 
available ohlonne are produced for water punfica- 
tion, sanitation, laundry work and other purposes 

The production and sale of liquid ohlonno for 


water punfioation and the preparation of inter¬ 
mediates m the dyestuffs industry is another 
notable achievement Chlorate production is now 
also eleotrolytio and is carried out m countnes 
such as Sweden and Canada where oheap water¬ 
power is avadable 

In the caustio soda industry, the oarbonato from 
the ammonia soda process is caustioised with lime, 
the oalcium carbonate m granular form being 
removed by rotary filters and used as agricultural 
lime, in ‘stone dusting’ in coal mines and, when 
oarefully dried and air-separated, in other in¬ 
dustries Regeneration of lime from the hme mud 
has more recently been accomplished The caustic 
soda liquor is concentrated in multiple effect 
evaporators and further in steam-heated units, the 
product being of high strength, 70 per cent Na,0 
being normally attained, whilst with tho mercury 
eleotrolytio oell a product approximating to 100 
per oent NaOH is obtainable New forms of 
oaustio soda known as flake, petal and powder, 
are made by breaking down thin shoot , they are 
easy to handle and much purer than the old stick 
form 

Purity of the modern products is due partly to 
the basio change of process, for example, oontaot 
process for sulphuno acid and synthosis of hydro¬ 
chloric acid, and partly by the possibility of 
installing purification plant owing to ooononrty 
resulting from greater output per unit of plant 
Fuel economy has been largely effected by the 
development of the tubular boiler and the steam 
turbine Tho use of control instruments and better 
working conditions on the plant, as well as the 
introduction of metals and alloys capable of 
resisting corrosive liquids and gases, have all 
played a part in the improvement of the industry 
Dr Conroy emphasised that the continuous high 
efficiency now ruling can only be maintained and 
ensured by continuous soiontifio oontrol. 


Obit 

Prok. E. Paterno 

"'HE death of Emanuelc Patem6 removes a 
leading Italian chemist and a genial collaborator 
from the international councils of chemistry, where 
he regularly represented his country Prof Patemb 
passed away on January 18 in his native city of 
Palermo, where ho was bom on December 12, 1847 
His father had to loavo Sicily soon after his birth, 
having taken an active part m the revolt of 1848, 
and Emanuole spent his early years in exile, in 
Alexandria. 

Havmg graduated m physios and chemistry, 
Patornb returned to Palermo, replacing m 1872 the 
famous chemist Cannizzaro, who had just left for 
Rome. In 1893 he was called to the chair of applied 


uary 

chemistry in Rome, and on tho death of Cannizzaro 
ho booamo dirootor of the Chemical Institute 

Patemb’s scientific contributions over nearly hall 
a century are numerous and varied. He began his 
scientific career with the discovery of dichloraldehyde. 
and made a special study of the halogen isomers of 
ethane, the synthesis of fluorbenzono, fluortoluene, 
etc Passing on to physical methods, he made 
numerous oryoscopic studies in connexion with the 
determination of molecular weights, and later m life 
investigated colloidal phenomena and the influence 
of light upon chemical reactions. 

Patemb was the first to point out, in 1889, the 
emulsion-like nature of colloidal solutions, and to 
note that a substanoe may be oolloidally dispersed 
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in one solvent and molecularly dispersed in another 
In tho photo-chomieal field he obtained by elegant 
methods condensations of hydrocarbons with alde¬ 
hydes and ketones, he succeeded m preparing a 
number of synthetic alkaloids and was able to throw 
light on tho probable mechanism by which plants 
produce many of these compounds 

In addition to Ills lesearch activities, Paternd 
excelled as an organiser Ho founded and edited the 
Qazetla Chtmtca lldhana In Palermo he was both 
principal of the University and major of the City, 
and in Romo lie occupiod many Government positions 
A gold medal was founded in 1923 in lus honoui. 
to bo given overy three years for the most notable 
discovery in chemistry, the first award being made 
in the same year to I)r F W Aston Prof Patens') 
was elected an honorary fellow of tho Chemical 
.Society in 1920 

Sir Wiixiam Morris, k r m o , c b 

We rogret to record tho death of Sir William 
G Morris on February 26, in North Wales He 
was a man bclovod by all who had tho privilege ot 
knowing him Born in 1847, ho entered the Corps 
of Royal Engineers m 1867 After v anous home duties 
he went to Mauritius in 1871 and romauied tlieie 
until 1874, tho year of the transit of Venus ox(>edition 
to that island, with which tho names of Lord Lindsay 
and Sir David Gill are so intimately associated This 
appears to have marked the begmmng of that ool 
laboration with Gill wlnoh was later to have such 
useful results in South Africa; for after a spell of 
two years at the Staff College and lator at home 
duties—particularly os assistant instructor in survey 
at the School of Military Engineering, Chatham, 
from 1877 until 1882—ho was acting on special duty 
in 1882-83 under the Transit of Venus Committee 
at home and abroad 

At this juncture, Sir David Gill, who was then 
H.M. Astronomer at tho Cape of Good Hope, hail suc¬ 
ceeded in persuading the Governments of Cape Colony 
and Natal to undertake a geodotic sui vey of their tern- 
tones. To carry out this work Gill naturally turned 
to Morns, who after two months work on special 
duty under the Colonial Office, became tho leader of 
the Geodetic Survey of tho two Colonies, an under 
taking which absorbed his energies for ten years 
Officially he was noted for special duty under the 
Government of Natal, which was tho first of tho two 
Colonies to support Gill’s proposal for the geodotic 
survey. This work, indissolubly associated with the 
names of Gill and MorrtB, was the beginning of the 
Great Arc of the 30th Mendian which last y’ear was 
carried to the Belgian frontier of the two provinces 
of Ruanda and Urundi 

On his return home, Morris received the C M G 
for his servioee on the geodetic survey of the Cape 
and Natal. He next went to Chatham and in the 
period 1896-98 was assistant commandant of tho 
School of Military Engineering , but South Africa 
was calling, and he returned there in 1898 as Colonel 
on the Staff, C.R.E., acting as district engineer 
during the South African War (1899-1902). He was 
twioe mentioned in dispatches and received various 


honours and the C B After the war an occupation 
doubtless more congenial to his nature was in store 
foi him in 1902 he b<« amo officially superintendent 
of the Geodotic Survey of the new territories, and in 
1906 completed the principal trnvngulation of tho 
Orange River Colony' (as it then was) and the Trans 
vaal Ho retired from the Army on half pay in 1904 
and lor the last thirty of his long spell of eighty-eight 
years lived very quietly on a mountain side over¬ 
looking Rettws-y-Coed Visiting him there about 
three years ago, tho prosont writer found that bis 
nund had apparontly drifted beyond South Africa, 
the scene of Ins former tnumplis 

GUI ami Morris built up in South Africa a (me 
sc bool of geodesy' Supported by able assistants, 
they established a tradition which has not boon 
without effect on the world at largo Mr Victor A 
IjOwmger, ono of these assistants, writes “Morris 
was dov oted to lus work and inspired all who worked 
under hun with the vuluo of thoroughness and 
accuracy He chose his men carefully and trusted 
them to get oil with tho job, while at the same time 
he was always ready' to resolve any difficulties that 
arose He was of a very leserved nature and, though 
a little intolerant of human weaknesses, very just 
in his judgments--a man with whom one has been 
pioud to have boon associated in one of his groat 
practical contributions to geodesy ” G T M. 

Mr M V Portman 

We regret to record the death of Mr Maurice 
Vidal Poitman, which occurred at Axbridge, 
Somerset, on February 14, at tho age of seventy four 
years. Mr Portman was well known as an authority' 
oil tho natives of the Andaman Islands as they 
existed fifty years ago He was appointed “Officer 
in charge of the Andamanese”, with headquarters at 
Port Blair, in 1879, and remained in the Andamans 
until 1899, when he was sent homo on a< count of 
ill-health Tluoughout his term of duty he was in 
constant and intimate touch with the life of those 
tribes of shy, difficult and sometimes dangerous, 
little people As a result of his care for them and his 
disregard for the risks ho ran in getting into touch 
with them, ho acquired knowledge of their custums 
and beliefs whith made him the equal, if not indeed 
tho superior, as an authority , of F. H Man, although 
the latter won the wider reputation through lus 
books Mr Portman was a contributor of papers on 
Andamanese matters to the publications of loamed 
and scientific soeiotios, and made a remarkable 
collection of photographs of tho Andamanese and 
their articles of material culture 

Wk regret to announce the followmg deaths . 

Sir John Rose Bradford, K C.M G , C.B., C B.E , 
F.R.S , emeritus professor of medicine in University 
College, London, president of tho Royal College of 
Physicians in 1926-31, on April 7, aged seventy-one 
years 

Prof. E. Cannan, emeritus professor of political 
eoonomy in the University of London, on April 8, 
aged seventy-four years 



574 


NATURE 


April 13, 1935 


News and Views 


Planning in Industry 

Planning m industry was debated in the House 
of Commons on April 3, following a motion by Mr 
A H. E Molson calling for the establishment of a De¬ 
partmental Committee to consider the measures of 
industrial reorganisation necessary for the fullost use 
of modem methods of production and distribution m 
Great Britain Mr Molson urged the necessity for 
dealing with the industrial position of the country 
as a whole and not by Departments of State or the 
like singly, and referred particularly to the reduction 
of costs of production and the question of cheap 
distribution Organisation of industry on a national 
basis was regarded by Mr C U Peat as essential, 
both for the older and the nower industries, thus 
organised self-government would have avoided tho 
present desperate redundancy problem in the canning 
industry. The essence of the proposal was that the 
majority of an industry should have the opportunity 
of puttmg their case before an independent tribunal, 
and on satisfying the tribunal that ro-organisation 
was m the interests of producers, consumers, wage- 
earners and other allied industries, statutory authority 
should be given to the reorganisation schome without 
delay, so that tho industry should be organised on tho 
most offioient basis it could suggest Mr II Mac¬ 
millan said further that the question was not one of 
Government interference with industry but the giving 
by Government of certain rights to industry by 
permissive legislation to undertake its own reorganisa¬ 
tion Under certaui safeguards, majorities should 
have the right to govern 

During the debate, Mr G LeM Mander advocated 
the establishment of a committee of national develop¬ 
ment to formulate a consistent and comprehensive 
policy for the development of our national resources 
and to co-ordinate tho work of different Departments 
of State Sir Herbert Samuel, referring to the dangers 
of bureaucracy, emphasised the importance of 
management Tho ablest leaders of industry, he 
said, are themselves in favour of larger measures of 
reorganisation for the industries m whioh they are 
engaged The opposite point of view was voiced by 
Mr. R. Assheton in a brilliant plea for independence 
and the adventurous spirit m industry on whioh 
progress primarily depends, and which is liable to be 
stiffed by rigid organisation. The dangers of eliminat¬ 
ing small enterprises were real and Mr. Assheton 
feared the effeot of planning on business confidence. 
Mr. W. Runoiman, for the Government, emphasised 
the sucoess of voluntary schemes of industrial 
reorganisation and referred to some of the failures in 
rationalisation. He expressed the opinion that the 
reorganisation of all the great industries of Great 
Britain cannot be achieved by one and the same 
effort. The motion was by leave withdrawn 

Development of Colonial Forest Resources 

Tax Secretary of State for the Colonies has set 
up an organisation under the Colonial Office for the 


development of colonial forest resources By consent 
of the Department of Scientific and Industrial 
Researeh, two of its technical officers have been 
transferred to the now organisation, namely, Major 
F M Oliphant, lately assistant director of tho Forest 
Products Research Laboratory, Pruioos Risborough, 
and Major J R Cosgrove, lately in charge of the 
Section of Utilisation at the Laboratory. Major 
Oliphant, as forest economist, will deal mainly with 
tho organisation of production, and will spend muoh 
of his time in the Dependencies concerned, while 
Major Cosgrove, as market development officer, will 
be ongaged in market promotion work, with reference 
to the United Kingdom market and other markets, 
both British and foreign The organisation will be 
ohiofly concerned with timber development, but will 
also interest itself in othor forest products, such as 
wood pulp, fibres, gums and resins and the like 
In both directions it will co-operate with the Imperial 
Institute It will also work, of course, m close 
co-operation with the Forest Products Research 
Laboratory The Laboratory, as a research institution, 
will henceforward confine itself to questions involving 
scientific investigation and tests, while the new 
organisation will take over tho market promotion 
work, including commercial service trials, which the 
Laboratory formerly oamod out under temporary 
arrangements on behalf of the Empire Marketing 
Board The organisation will for the present bo 
quartered at the Imponal Institute Inquiries should 
be addressed to the Colonial Forest Resources 
Development Department, Imperial Institute, Lon¬ 
don, SW7 


Statistics of Industry in England and Wales 

Statistics of industry derivod from tho 1931 
census of England and Wales have recently been 
published (London : H M Stationery Oflico, 32a. 6d ), 
and as tho analysis is on a more comprehensive scale 
than any hitherto published, the volume is of ex¬ 
ceptional mterest A valuable feature is the rough 
comparison with previous censuses, examples of 
which are given in the following table 


Industry 


Building, . 
Agriculture 
Cotton 


SHU, 


Electrical Apparatus, etc 
Chemicals, Paints, Oils 
Hosiery 


Persons (In thousands) 



In certain industries, for example, coal mining, iron 
and Bteel, engineering and shipbuilding, exceptional 
expansion took place during the War, but this was 
followed by a considerable readjustment during the 
last decennium. In others, for example, building, 
personal service, boots and shoes, there was a marked 
decline, but recovery followed after the War. The 
numbers engaged in agriculture, cotton and lace have 
declined in eftch census since 1911, though in poultry 
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farming there has boon an increase from 12,200 
persons in 1921 to 27,700 in 1931 The manufacture 
of electrical apparatus, chemicals, paints and oils ; 
hosiery , food , printing and hookbinding, road 
transport , and a number of other industries havo 
expanded considerably in both census periods since 
1911 An interesting fact recorded in the latest 
consus is a groat increase in the number of male 
commercial travellers, from 81,347 in 1921 to 120,212 
in 1931 

Economic Study of Japan's Population Problems 

“Conflict and Co ojieration. Economic and 
Political, in the Pacific” formed the theme of the 
C'awthron Lecture, 1934, delivered by Mr. Frank 
Milner, at Nelson, New Zealand (Nelson, N Z • 
Cawthron Institute, 1934) There are, ho said, 
ominous explosive potentialities in Jajwn’s growing 
population pressure with its increase of moro than 
one million per annum Her population density is 
now 437 persons to the square mile, and though this 
is exceeded by Java, Belgium, England and Holland, 
the situation is complicated by the fact that only 
16 per cont of the land is arable With 2,774 persons 
living on each square mile of such land—not a foot 
of land being wasted—Japan has roachod the point 
of complete saturation Half the farms are less than 
1 J acres m extent and three-quarters less than 2} 
acres. The Japanese are not an emigrating people, 
and there are only about 636,000 living abroad 
The only feasiblo solution of the basic population 
problem of Japan is the development of manu¬ 
facture and trade, though inadequate resources of 
coal, iron ore, petroleum and other raw materials 
handicap her industrial expansion. Moroovor, 
Manchuria, according to scientific exports, cannot 
provide coal or iron ore of the type needed for 
Japanese blast-fumaoes Tho shift from an agri¬ 
cultural to an industrial economy is far from com¬ 
plete, and at present less than 10 per cont of the 
population work in factories employing more than 
five persona Japan to-day is the roal problem of the 
Pacific, and her isolation is breeding an ugly mood 
m her militarists The solution may mvolve regional 
allocation of raw materials and markets to Japan 
involving heavy sacrifices, but such co-operative 
effort must be made if a cataclysm is to be avoided 

yranfou Emmanuel Fodtrt 

The centenary of the death of Francois Emmanuel 
Fod6r6, who was bom on January 8, 1764, is to be 
oelebrated on Apnl 12 at Strasbourg, where he was 
professor of medical jurisprudence from 1814 until 
1834. His “Trait4 de noddecine 1 <5gale et d’hygiene 
pubhque ou de police samtaire”, of which the first 
edition was published m 1798 and the second in 
1813, was the standard work in medical jurisprudence 
in France during the early part of the last century, 
In 1819 he was appointed leoturer in the history 
of epidemic diseases and hygiene at Strasbourg, his 
lectures being afterwards published in four volumes 
m 1822-24. Hu other works included “TraiW du 
goitre et du ordtinisme, pr6o4d6 d’un discours sur 


I’mAuence de l’air humidn sur l’entendernent humam” 
(1790), “Essai histonque ot moral sur la pauvret^ 
des nations, la population, la mcndu ite, les hdpitaux 
et les enfants trouv6s” (1826), “Recherchos sur la 
nature, les causes et lo traiteinent du CholCra- 
morbus” (1831) and ‘Essai sur les di verses osp^ces 
de folio” (1832) 

Moses Maimomdes 

The January issue of Medical Life is a Maimomdes 
number containing an account by Prof Louis 
Gershenfeld, of the Philadelphia Collego of Pharmacy 
and Science, of the Hispano-Jowish physician, 
astronomer and theologian, Moses Maimomdes or 
Abu Amran Musa Bon Maimon, on tho occasion of 
the ootocentenary of his birth Bom at Cordova m 
Spain on March 30, 1136, he studied under AvorrhocH, 
and in 1160 left Spain for Fez, finally settling in 1165 
at Cairo, wheic he diet! on Decombor 13, 1204. His 
best-known medical work is a collection of 1,600 
aphorisms from Galen’s writings with forty-two 
critical comments His other chief medical works 
are a treatise on diet and personal hygiene writton at 
the request of Saladin’s eldest son, who suffered from 
melancholia, and a book on poisons and antidotes 
In a work on astronomy, he recognised the limitations 
of astrology, and declared that all works on the 
subject were the products of fools He differentiated 
between astrology and astronomy, maintaining that 
in the latter only was to be found true and necessary 
knowledge His most famous work, however, was the 
“Guido for tho Porplexed”, whioh was not intended 
for popular consumption, but claimed to bo writton 
by a philosopher to the philosophically minded, his 
purpose being to reconcile Aristotelian philosophy 
with Jowish theology and tho doctrines of Judaism 

Water with Heavy Oxygen 

These has recently been erectod in the Chemistry 
Department of the University of Manchester an 
apparatus of the type first described by Hertz 
(Z Phyg , 79, 108 , 1932) and afterwards modified 
by Harmscn (Z Phya , 82, 689 , 1933) for the 

separation of gaseous isotopes by diffusion The 
immediate object is to prepare oxygon containing 
an excess over tho normal of tho O w isotope For 
this purpose it is convenient to diffuse water vapour 
rather than oxygen itself The abundance of H,O u 
is approximately 1 . 600 and the ratio of the vapour 
densities of the ‘heavy’ and ‘normal’ water is 10 • 9 
The apparatus was designed to yield water containing 
about one per cent of H,O l * The prooess of separa¬ 
tion is very much slower with water vapour than 
with permanent gases owing to tho adsorption of the 
vapour on the walls' of the porous tubes used for tho 
diffusion This adsorption is large even at 100° C A 
trial run just completed has yielded about 20 mgm 
of water the density of -whioh is greater than normal 
by about 26 parts per million, which is soarcely if at 
all outside the experimental error of the density 
measurement, The apparatus is now being modified 
somewhat to allow of faster working, and it is hoped 
that it will yield about 20 mgta a day of water 
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containing 0'5 to 1 per cent of H,0>* The water ho 
obtained (or the oxygen prepared from it) will bo 
used as an ‘isotopic indicator’ in reactions involving 
oxygen. A specimen of such water prepared by 
Hertz has already been used to investigate the 
mechanism of saponification of esters (Polanyi and 
Szabo Trans Faraday Sot , 30, 508, 1934 ) 

The Naturalist in the Laboratory 

Sm Frederick Cow rand Hopkins delivered the 
Baoot Memorial Lecture entitled “The Naturalist in 
the Laboratory” before the London Natmal History- 
Society on Apnl 2. Sir Frodorick pointed out that 
early biology was limited to study of the physiology 
ami morphology of plants and animals (chiefly 
vertebrates), the causos which affected them tieirig 
largely conjectural, the chemist provided means of 
olucidating those problems Observation of the 
bombardier beetle and its explosive excretion first 
attracted Sir Frederick’s notice to those matters fifty 
seven years ago, and despite this first experiment 
proving fruitless, it was this which led to his taking 
up biochemistry. The work of the biochemist in 
comparing the action of catalysis with enzymes has 
established the proc esses at work which enable both 
plant and animul to digest and transform food 
materials into substances suitable for oxidation to 
enable life to continue But it does not stop there, 
for it has shown the relationship between species 
by the parallel processes carried on in similar species, 
and that each species may have its own process A 
further stage lias been to show the necessity for 
certain substam es to allow the full utilisation of 
food supplies Known as vitamins, they provide 
the moans for the body to obtain enough fuel to 
supply full growth and reduce vulnerability to disoose 
Although systematic, taxonomic, morphological and 
physiological research must continue, and the bio¬ 
chemist can still open new avenues for exploration, 
there is every scope for wide co-operation between 
all branches of natural history from an ecological 
point of view Finally, although exact ohenucal 
reactions in plant and animal can bo ascertained and 
reproduced experimentally, and although living 
tissues can be made to function under artificial con¬ 
ditions, the origin and nature of life is a matter which 
scientific research has yet to explain 

A New Wind Tunnel 

The new 24-ft wind tunnel at the Royal Aircraft 
Establishment, Fam bo rough, opened by the Secretary 
of State for Air on April 5, is the largest in Great 
Britain. It can contain a complete aeroplane, all 
of the machme except the outer portions of the 
wings being in the air stream and undor observation. 
Air speeds equivalent to 116 miles per hour are 
obtained The principal immediate use of this type 
of tunnel is the investigation of ‘mterferenoe’ between 
various bodies in juxtaposition, such as airscrews 
and engine cowlings, which cannot be studied 
precisely upon small-scale models. Such problems 
cannot be examined as fully as is necessary in actual 
flight owing to the uncertainty of the steadiness 


of the air at the moment of taking an observation, 
and moreover, such experimental flying with new 
and untried design ideas involves considerable risk, 
and often delay, m bad weather This tunnol is not 
the largest m the world, there being a 00 ft X 30 ft 
ono at Langley Field, United States, and a 50 ft 
span ono in France (see Nature, Feb 10, 1935, 
p 252) It is interesting to note that one of the 
first machines to bo investigated in this channel will 
lie a now one that lias exceeded its anticipated 
jierformanco in cortam respects by so much as to 
shako tonhdonco in the accepted methods of esti¬ 
mating the total air resistance of combinations of 
differently' shaped bodies 

Shortt Clock at the Science Museum 

A Shortt free pendulum dock has recently been 
installed at the Science Museum, South Kensington, 
and is now at work controlling the mam public dials 
of the Museum The Shortt clock was perfected by 
Mr W H Shoitt in 1921 as a result of a long ponod 
of experimental work in association with Mr F. 
Hopo-Jonos and the Synehronome Company , the 
first clock was set up at the Edmburgh Royal Obsei va- 
tory m 1921, and Prof R A Sampson’s report on 
its first year’s run arousixl great interest among 
astronomers, as it had proved to have surpassed all 
previous clocks in its accuracy A Shortt clock was 
adopted as the sidereal standard at Greenwich at the 
beginning of 1925, and has proved itself capable of 
measuring time to an accuracy of a few thousandths 
of a second per day, or better than 1 in 10 7 The 
clock now exhibited in the Science Museum ih 
identical with these observatory clocks oxoopt that 
tho usual exhausted copjior case for the free pendulum 
is replaced by a dust tight glass cylinder the clock 
is mounted on the wall of a public gallery with its 
slave clock by its side The delicuto mothod of 
imparting an impulse to the free pendulum and the 
action of the lut-ond mias synchroniser can thus bo 
studied in detail 

Excavations at Jericho, 1934-3; 

During the season which has just closed, Sir 
Charles Marston’s archaeological expedition to Jericho, 
of which Prof Jolin Gars tang is field director, has 
penetrated to the neolithic levels of earliest occupa¬ 
tion which, it is found, cover a considerable portion 
of the site, under deposits of the Early Bronze Age 
measuring 27 ft thick. In the neolithic levels, 
forming a layer 18 ft deep, were found sealed deposits 
m the form of a senes of superimposed house struc¬ 
tures, in which the floors had been plastered, coloured 
rod, and burnished There is evidence to show that 
the walls of these structures had been treated in a 
similar fashion. One of the most interesting finds, 
according to a dispatch reporting the results of the 
excavation in The Times of April 4, is the head of a 
cult image of human form made of unbaked olay, in 
which the eyes are represented by sheila. It was 
found in association with sherd? of Thessalian painted 
POttery and fragments of primitive looal ware imme¬ 
diately below the Ibarly Bronze Age levels. The flint 
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industry of the neolithic levels is of the characteristic 
Palestinian typo Although Palestine is not likely to 
rival Iraq in the number and intrinsic value of its 
archaeological finds, the sense of its importance grows 
as further exploration brmgs to light cumulative 
evidence of the part it played as a meeting placo of 
cultural influences from a diversity of directions 

Portrait of Owen at the Natural History Museum 
The Trustees of tho British Museum have received 
by the boquest of Mr Cynl II Holman-Hunt, who 
died last year, the portrait of Sir Richard Owen, 
which was painted in 1881 by his father, tho well 
known artist, William Holman-Hunt, OM It has 
boon hung on tho oast pier near the main entrance in 
tho Central Hall of the Natural History Museum 
The picture was in tho possession of the artist’s 
daughter, Mrs Joseph, but she readily aocodod to 
her brother’s wishes as expressed in his will, and 
arranged for its transference from the Athenii’um, 
whero it was temporarily on loan In the picture, 
Owen is depicted in Hunter's gown seated in an 
armchair The position in the Contral Hall is far 
from suited to a glazed picture, but it is the best at 
present availublo in the building , the trustoos have, 
however, undertaken to provide one more satisfactory 
whenever tho public part of the Museum is extended 
It is fitting that tho portrait should find a place at 
South Kensington, because Owen was superintendent 
of tho Natural History Departments of tho British 
Museum from 1856 until 1884 He had therefore a 
great say in the planning of the new building and tho 
allocation of space m it to tho several departments, 
and was in control when the building was opened to 
the public, on April 18, 1881 Incorrectly but 
justifiably, he is usually known as the first director 
of the Museum. In addition to the distinction of tho 
subject, the picture has considerable interest as a 
work of art, because tho eminent artist seldom 
engaged in portraiture, and only about five examplos 
of that side of his work are known 

British Empire Cancer Campaign 

At the fifty-fourth meeting of tho (Irand Council 
of the British Empire Cancer Campaign held on 
April 10, it was announced that a grant at tho rate 
of £350 a year for the year 1935 has been made to 
Sir Leonard Hill for the servicos of Dr T Reiter 
whilst continuing his research work on short wave 
therapy in the laboratories of the St. John Clinic 
and Institute of Physical Medicine On the recom¬ 
mendation of*the Physical Sub-Committoo of the 
Scientific Advisory Committee, a grant of £1,000 a 
year for two years has been made to the North of 
England Counoil of the Campaign, to be placed at 
the disposal of Prof. W E. Curtis, of the Armstrong 
College, Newcastle, and Dr. F Dickons, research 
director of the Cancer Research Institute of tho 
North of England Council, for the purpose of con¬ 
ducting an exhaustive scheme of research in short 
■wave therapy. A grant of £700 has boen placed at 
the disposal of the Scientific Advisory Committee for 
a special investigation, under its supervision, of the 


biological reactions of monochromatic radiations of 
various wave-lengths The Brand Council has decided 
to continue to offer from time to time a prize and 
modal for the best essay submittisl on a set subject 
concerning cancer leseari h , gold medals will also be 
awarded from time to time to those in tho British 
Empire who have carried out and published con¬ 
tributions to cancer research of outstanding merit 

New Mount Everest Expedition 

The Mount Everest Committee announces that 
anothor Mount Everest Expedition will take place 
during 1935 36, with the lonsont of the Tibetan 
(lovernment Mr Hugh Ruttlodge, who led tho 
1933 expedition, has been offered, and has accepted, 
the leudorshij) The Committee, the chairman of 
which is Sir Percy Cox, will in due time make ail 
announcement of plans The first Mount Everest 
expedition under Col H Bury was in 1921 This 
was followed by a second expedition under General 
C G Bruce in 1922, and a third under Lieut -Colonel 
E F Norton in 1924 On that exjiedition, Mr G A 
Leigh-Mallory and Mr A C Irvine lost their lives 
in the last thousand foot of the ascent, but it is not 
improbable that thoy reached the summit The 
fourth expedition, m 1933, met with exceptionally 
bad woather conditions and was foiced to abandon 
the attempt when success seemed to be within sight 
In 1933, the Houston Mount Everest expedition mode 
a (light over the summit and Secured photographs 

Field Trials of Agricultural Crops 

Further reports of the field trials carried out in 
Great Britain under the auspices of tho National 
Institute of Agruultural Botany have boen published 
in its Journal (vol 3, No 3 Is 0d ) As boforo, 
stress is laid on the necessity for carrying out the 
experiments at several centres simultaneously, and for 
repeating them for three consecutive years, before 
really reliable recommendation i can bo made The 
results of the trials of cereals in Essex (1927-29) are 
now complete ‘Yeoman’ and ‘Yeoman II’ proved 
by fur the best, of tho waiter wheats, and all autumn 
sown varieties were on an average £3 per aoro 
more valuable than those sown in tho spring 
As regards barley, ‘Plumage Archer’ was the 
most generally grown, although 'Spratt Archer’ 
gave quite as satisfactory yields, Autumn sowing 
if successful was profitable, a gam of £2 per acre 
being obtained, but the risk of bad winter con 
ditions has. of course, to be taken into account 
‘Grey Winter’ proved the hardiest and best yielder 
of the winter oats grown, but both standing and 
yielding capacity wore lower than desired Spring 
oats generally gave a higher yield than winter 
varieties. In every case the atlv usability of early 
sowing is emphasised, not later than the middle of 
November for autumn sowing, and during February 
for tho spring varieties. Tho growing of named, 
rather than unknown, varieties is also of tho first 
importance, as it may mean a difference of as much 
as £3-£4 per acre in the value of the return Results 
from potato and sugar beet trials are also given, and 
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the publication concludes with the fourteenth annual 
report of the Official Seed Testing Station for England 
and Wales. 

Humane Slaughter 

In the thirteenth annual Benjamin Ward Richard¬ 
son Lecture which was delivered before the Model 
Abattoir Society on November 27 and has just been 
published. Sir Leonard Hill, who had chosen for his 
subject “Electric Methods of Producing Humane 
Slaughter”, maintained that Richardson’s aun for 
humane slaughter was fulfilled by the introduction 
of the electric stunning instrument, which was a safe 
process and free from the objections made against 
shooting. The current is obtained from the usual 
200 volt 50 cycle A c lighting current, and is reduced 
to 50 volts by a transformer The olectrodeB, which 
are at the ends of the jaws of a tong like instrument, 
are apphed for 5 seconds in the caso of pigs and for 
20 seconds m the cuse of cattle, aftor soaking in 20 
per cent saline, one on each side of the jaw of pigs, 
and between the eyes and ears of calves and sheep 
The old method of electrocution, which caused 
violent contractions and even rupture of and heemor- 
rhage into the muscles, is avoided by this process, 
and no spdling of blood occurs 

Geographical Methods and Earth Stucture 

Thk Pontifical Academy of Sciences of the Vatican 
City announces the offer of a prize of 10,000 lire, 
to be awarded for an original, unpublished thesis 
dealing with the utdisation of geophysical methods 
in the investigation of the interior of the earth 
Scientific men of all nationalities are invited to submit 
theses, five typewritten copies of which, in French, 
Italian or Latin, should reach the Academy before 
November 1 of this year No orduiary member of the 
Academy, whether resident in Rome or elsewhere, 
is eligible to compete The name of an author may 
be apponded to his thesis or, alternatively, the author¬ 
ship may be indicated by a motto or sign In the 
latter event, the name of the author should be onclosed 
in an envelope marked outside with the motto or 
sign A special committee, nominated by the 
Academy, will judge the theses submitted, and the 
award will be presented to the successful author at 
the first meeting of the next session of tho Academy, 
to be held m December 

Fifty Year* of Chemical Theory 

Thk Liversidge Research Lecture delivered before 
the Australian and New Zealand Association for the 
Advancement of Science in January by Sir D Orme 
Masson dealt with “Crucial Advances in Chemioal 
Theory during the last Half-Century'’. The lecture 
gave a brief s umm a r y of the initiation of the theory 
of solution and electrolytic dissociation, the dis¬ 
covery of the inactive elements, X-rays, radio¬ 
activity, atomic numbers and the nuclear theory of 
the atom, isotopes, positive rays and a generalised 
formula for the structure of all atoms proposed by 
the lecturer in 1921. The latter states that, if p is 
a proton, e an electron, N the atouuo number and 
A the true integral mass of the atom, with n (neces¬ 


sarily integral) equal to the difference A — 2 N, 
then every noutral atom may be represented by the 
formula [(p,e)jy (pe)„]ey, ui which the nucleus is 
enclosed m the square bracket and the external 
electronic system is outside it In the case of 
hydrogen, n = — 1 The groups pe and p,e have 
since been discovered in the neutron and the heavy 
hydrogen nucleuH, respectively 
The Ray Society 

At tho annual general meeting of tho Ray Society 
on March 20, the following officers were re-elected 
President, Sir Sidney Harmer , Treasurer, Sir David 
Pram ; Secretary, Dr W T. Caiman Prof F. E 
Weiss was elected a vice-president, and Mr R Adkin, 
Dr. Stanley Kemp, and Mr E A. Robins were elected 
new members of Council. In the report of tho Counoil 
it is announced that the second and final volume of 
Prof Stephenson’s work on British soa anemones is 
about to be issued, and it is stated that the publica¬ 
tion of this finely illustrated and costly work has 
boon rendered possible by contributions from the 
Government Grant Fund of the Royal Society, and 
from several private donors, among whom Mr J 
Spedan Lewis is specially mentioned It is announced 
that the issue to subscribers for the current year will 
be the first volume of a work on British Neuroptera 
by Mr. F. J. Kilhngton. 

Thunderstorm Survey 

Mb S Morris Bowks, of Langley Terrace, Oakes, 
Huddersfield, informs us that tho annual survey of 
thunderstorms in tho British Isles which he has 
instituted will bo oontmued during the coming 
summer Mr. Bower will be glad to receive details 
as to tho place, date and time of the occurrence of 
thunder, lightning or hail Records of damage by 
lightning will also bo especially welcome. The space 
and time distribution maps of thunder have reoently 
thrown useful light on the question of storm travel, 
and on its association with meteorological and 
geographical considerations. The areas of greatest 
damage by lightning are not necessarily those of 
maximum stormineas, and in view of the value of 
the determination of such areas in electno power 
transmission, it is proposed to pay particular atten¬ 
tion to this aspect of the survey. 

Benefaction for Research into Short-wave Therapy 

The Medical Research Council has agreed to act as 
trustee m administering a benefaction of £4,000 pro¬ 
vided by the Stock Exchange Dramatio and Operatic 
Society and named m honour of the secretary of the 
8 ociety, Mr. Hugh S. Quekett. The purpose of the 
gift is the promotion of research into the value of 
short-wave radiation m the treatment of disease. 
The money will be used by the Counoil to meet the 
cost of assistance and special apparatus in experi¬ 
mental and cluneal investigations to be made at the 
London Hospital under the direction of Prof. D. T. 
Harris, Dr. E May, and Sir Robert Stanton Woods. 

First Shipment of Petrol from BilUngham 

PBNDttta the completion of the erection of the 
plant for the direct hydrogenation of coal, the first 
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shipment of petrol, some 300,000 gallons, produced 
by the hydrogenation of creosote at the Btllinghara 
plant of Imperial Chemical Industries Ltd , has been 
loaded into the s.s. Otterhound, at Billingham 
The petrol is being delivered to the Sholl-Mex-B.P 
Company which, with tho Anglo-American Company, 
are undertaking distribution on behalf of the pro¬ 
ducers. This delivery initiates regular traffic between 
Billingham and east coast ports of Great Britain 

Announcements 

Prof F. G Donnan, professor of general chemistry 
m the Univorsity of London, has been elected an 
honorary membor of the Chemical Society of 
Rumania Prof. Donnan has also been invited by 
the Danish Natural Science Association to give throe 
lectures in Copenhagen during the week beginning 
May 20. 

His Majesty the Kino has approved tho award 
of the Royal Medals of tho Royal Geographical 
Sooiety as follows : Founder’s Medal to Major R. A 
Bagnold, for his journeys in the Libyan Di'sert, 
Patron’s Medal to Mr W Rickmor Rickmcrs, for his 
long-oontinued travels m the Caucasus and Russian 
Turkistan culminating in his leadership of the Alai- 
Pamir Russo-German Expedition of 1928 The 
Counoil has awardod the Victoria Medal to Mr E J 
Wayland, for his work on the Quaternary goology 
of Uganda and the Rift, and its relation to man. 

The Gold Medal of the Institution of Mining and 
Metallurgy has boon awarded to Mr. Alfred Chestor 
Beatty, in recognition of his distinguished services to 
the mining industry in the development of mineral 
deposits, with particular reference to the copper 
resources of Northern Rhodesia. The following 
awards have also been made • the Consolidated Gold 
Fields of South Africa Ltd. Gold Medal to Dr David 
Williams, for his geological researches and for his 
paper on “The Geology of the Rio Tin to Mines, 
Spain”; the consolidated Gold Fields of South 
Africa Ltd. Premium of forty guineas to Mr William 
Henry Wilson, for his paper on “The Tn-dimensional 
Projection of Mine Workings” ; the Arthur Claudet 
Students Prise of ten guineas to Mr. Charles Patnok 
MoMillan, for his paper on “Milling Methods and 
Costs at the Alaska Mine Flotation Plant of the 
Southern Rhodesia Base Metals Corporation, Limited, 
Southern Rhodesia”, the William Frecheville 
Students Prize of ten guineas to Mr. James G. Traill, 
for bis paper on “The Relation between Width and 
Cost in Narrow $ topes”. 

Mb. B. H. 8t. John O’Neil has been appointed 
inspector of ancient monuments for Wales He has 
been assistant inspector of ancient monuments for 
Wales since 1930. 

The following have been elected officers of the 
Royal Aeronautical Sooiety for 1935-36 : Preexdent, 
Lieut.-Colonel J. T. C, Moore-Brabazon; Vice- 
President, Mr. H. E. Wimperis; New Member» oj 
Council, Major T. M. Barlow, Major G. P. Butman, 
Dr. H. Roxbee Coe, Prof. G. T. R. Hill, Dr. N. A. V. 
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Piorcy ; Honorary Treasurer, Major D H Kennedy , 
Honorary Librarian, Mr J E Hodgson 

The following appomtmunts have rocontly been 
made by tho Secretary of State for tho Colonies 
Mr. F C Jessop, to be adviser in animal husbandry. 
Department of Agriculture, Malta , Mr J B 
Polding, to be veterinary pathologist, Malta , Mr 
R N Twisloton-Wykoham Fionnos, to be veterinary 
officer, Uganda, Mr H C King (late assistant 
conservator of forests, Coylon), to bo assistant con¬ 
servator of forests, Mauritius, Mr F B. Wade 
(senior assistant geologist), to bo Government geo 
logist. Department of Lands and Mines, Tanganyika , 
Mr E B L Colbome, to be engineering chemist, 
Pubho Works Department, Gold Coast 

It is probablo that tho Challengor Society will lie 
making further grants in aid of research during tho 
year 1935-36. The General Committee is prepared 
to consider applications for small grants in aid of 
research in marine biology at a recognised laboratory 
during the current year Applications, accompanied 
by details of the proposed rosoarch, should reach the 
Honorary Secretary, Mr J R Norman, British 
Museum (Natural History), 8 W 7, before the end 
of April 

The ongmal autograph manuscript of Alcido 
d’Orlngiij’s celebrated work “Forammiferes” which 
formed part of Ramon de la Sagra’s “Histoire 
Physique, Politique et Naturolle de l’fle do Cuba” 
(Paris, 1839), has been acquired for, and added to, 
the Heron-Alien Library of Foramimferal Research 
at the British Museum (Natural History) 

Pkof A Wolf’s work on the beginnings of modem 
scienoe and technology will be published shortly by 
Messrs Allen and Unwin, Ltd , under the title “A 
History of Scienoe, Technology and Philosophy in 
the Sixteenth and Seventeenth Centuries”. The book 
is a comprehensive account of one of the most 
interesting scientific periods in the world’s history, 
and is profusely illustrated from old prints. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned —Engineers 
for the Building Research Station, Garston, and two 
junior scientific officers at the Road Research Labor¬ 
atory, Harmondsworth—The Establishment Officer, 
Department of Scientific and Industrial Research, 16 
Old Queen Street, Westminster, S.W.l (Apnl 17) 
A teacher of meohanical engineering in the Ipswich 
School of Engineering—The Secretary for Education, 
Tower House, Ipswich (Apnl 18) A lecturer m 
zoology m the University of Capetown—The Secretary 
to the High Commissioner for the Union of South 
Africa, Trafalgar Square, London, W.C.2 (Apnl 30). 
An assistant lecturer in mechanical engineering m 
the University of Sheffield—The Registrar (May 3) 
An analyst and demonstrator at the Harper Adams 
Agncultural College, Newport, Shropshire—The 
Principal. A director of pathology and Lyle research 
scholar at Queen Mary’s Hospital for the East End, 
Stratford, E.15—The Secretary. 
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Letters to the Editor 

The Editor does not hold hunself responsible for opinions expressed by his correspondents 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature No notice is taken of anonymous communications 
Notes on points in somk of this week’s letters appear on p. 587 
Correspondents are invited to attach similar summaries to their communications 


Radiopotassium and other Artificial 
Radio-elements 

In tv lottor published m Nature of Januurv 19, it 
was shown that the bombardment of scandium with 
neutrons leads, bosido the formation of an active 
scandium isotope 1 I0 S<: 4 *, to tho formation of a now 
potassium isotope ,*K 4> hav ini' a half life value of 
about 16 hours and emitting [i rays the intensity 
of which is reduced to one half of its initial \alue 
by an aluminium foil of approximately 0 7 min 
thickness We were recently successful in proparing 
this potassium isotope K 4 * bv the bombardment of 
calcium by neutrons according to the equation 

,„('a 4 * + „«> - „K 4 * | ,H> 

Calcium carbonate, after bemg exposed to neutrons 
produce 1 by a mixture of 200 300 mgm radium 
emanation and beryllium powder, was dissolved in 
dilute hydrochloric acid, 150 mgm sodium chloride 
added and the calcium precipitated as oxalate The 
filtrate was found to bo active and tho measurement 
of both tho rate of decay ami the absorption of the 
radiation emitted has shown the presence of ,.K 4 * 
Tho yield of K 4 * from calcium is a low one, which is 
duo chiefly to tho fact that the isotope Ca 44 is only 
present to the oxtent of 0 8 per cent in the mixed 
element caloiurn It is now possible to produeo tho 
potassium isotope K 41 by each of the following 
reactions 

(1) * „K“ I »■*' - lK", 

(2) „Ca“ + 0 n' -= ,,K 4 ’ + ,H‘, 

(3) tl Sc 44 +- 0 w> - ,,K 4 * + ,a 4 . 

When applying neutrons slowed down by Fermi’s 
dovioe by reflection by hydrogen nuclei, an active 
calcium isotope was obtained which decays with a 
period of 4 hours, tho formation of which is due to 
one of the following two reactions, 

.jCa 4 " + a n l =- „t'a 41 , 

„Ca 44 + „n> I0 Ca‘« ; 

the latter being the more probable one 

We investigated also the action of neutrons the 
velocity of which was reduced by the use of paraffin, 
on zirconium and hafnium, and found that the active 
ziroomum obtained decays with a period of 40 hours, 
the intensity of the [3-rays emitted being reduced to 
one half of its initial value by an aluminium foil of 
0 5 mm thickness Tho disintegration of the active 
hafnium is much slower than that of zirconium, half 
of the activity acquired bemg lost only after the 
lapse of a few months Radio-ziroomum is presum¬ 
ably formed according to the equation 

,»Zr* 4 + ,a> - „55r" 

In the case of hafnium, every place between the 
mass numbers 176 and 180 being occupied by a 


known stable isotope, tho formation of the active 
hafnium isotopo can only be due to tho process 

7 ,Hf**» t on 1 - , i Hf'* 1 

On emitting p-roys, according to tho equation, 
7 ,Hf 141 = , s Ta m + p, 

the active hafnium isotopo hocomos tho only stable 
isotope of tantalum known 

(» Hevesy 
Hilde Levi, 

Institute of Theoretical Physics, 

< 'openhagen 
March 15 

1 cr O Hevesy, Proe Hoy Danuh dead , Feb 3, 1936 
4 Amaldl, D'Agostino, >’« mil, Fontecorro, Hasettl and Hegrf, Rictrea- 
Snentifiea, Dtr 2, 1*34 


Extension of the Ultra-Violet Wave-Length 
Limit 

The best light source for the spectroscopy of the 
extreme ultra-vinlot region is the hot spark In tho 
spectroscopic work at this Institute, tho electrodes 
of tho spark are usually connected through short 
straight leads to four condensers having a capacity 
G of 0 4 jxF together These are charged to a tension 
V =* 60-70 kv. The discharge through the spark is 
periodic with a period T of about 8 p see (corre¬ 
sponding to a wave-length of 2,400 metres) Tho 
maximum current in tho spark is 



If in our case, V = 50 kv , wo have = 10,000 
amp If wo wish to increase tho current in tho spark 
we have to increase tho tension V, which is possible 
only to a certain extent Further, wo can increaso 
the capacity C, but this gives a rather slow increase 
in t Finally, we can decrease the inductance in the 
circuit 


S 3 

a as 3 

> Ps > 



Now the straight leads from the condensers to the 
spark do not give the minimum inductance. In 
fact, if we ‘cable’’ the leads so that the current flows 
in the interior of a cable in one direction and returns 
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on the outside of the cable, the resulting inductance 
decreases considerably. 

Wo havo connected oach of the four 0 X gF 
condensers through three cables to tho oloctrodes of 
the spark This diminishes the resulting inductance 
to almost 0-1, so that the period decreases to one 
third and the maximum ourront increases three times. 
At 60 kv we then have ~ 47,000 amp (if the 
discharge is still periodic) 

Wo have investigated the sjioctroscopic effoct of 
this increase m tho spark current with tho help of 
a concave gratmg spectrograph having tho plato at 
right angles to the Rowland circle 1 The gratmg 
had a radius of 1,800 mm and was ruled at this 
institute with 288 lines a millimetre Tho angle of 
incidence was 1 05“ 



With tho condensers connected m tho usual way, 
we have obtained with graphite electrodes the 
C v-line at 40 A rather well The 0 v lino at 34 A 
and the C vi-line (tho first line of the Lyman Berios) 
at 33 A were fault but visiblo after half an hour’s 
exposure 

When the condensers wore ‘cabled’, the intensity 
of these linos increased very much, especially tho 
C vi-line Moreover, the seoond Lyman line of C vi 
at 28 A was detected 

When some lithium nitrate was placed in one of 
the carbon electrodes, tho first N vi-line at 28 A 
and the first O vn-line at 21 A. became visible aftor 
about 1 hour With aluminium electrodes, some 
A1 xi-lines down to 38 A appeared 

Thus the short wave limit of the ultra-violet has 
been extended from 33 A ' down to. 21 A 

Hannks AtKVlfcN 
V Hugo Sanner 

Physics Institute, 

University, Uppsala. 

Fob 20 


1 M 9fld<>rra»n Ola 
■Mlnno SlegbAhn 




Magnetic Properties and Critical Currents of Supra- 
conducting Alloys 

In previous papers 1 we reported that, m the stable 
state of supra-oonduoting lead, the induction B 
is always zero. Wo shall now discuss measure¬ 
ments earned out with a lead-thallium alloy cor¬ 
responding m composition to PbTl, and an alloy of 
66 per oent lead and 36 per cent bismuth. The 
measurements were made at various temperatures 
with the method we havo previously desenbed 
(method No. 2)*. 

In Fig. 1 is shown the relation between induction 


B and field-strength H for PbTl, at T = 2-1 I s K Tho 
experiments show that 

(1) Up to a definite critical field-strength //*„ 
which deponds on tho temperature, B lemams nearly 
rero In this region the behaviour of nllojs and pure 
metals is tho same 

(2) In the field interval fiom //^, to the 

induction increases with the field strength, gradually 
approaching tho value characteristic for the nun- 
supra-conducting metal Kiel tricul measurements 
tarried out on wires fiom the same melt showed that 
tho potential difference remains equal to zeio right 
up to tho held strength //k, In the field interval 
from 0 to //k, tho induction is independent, of time 

(3) At the second crititul hold-strength H k„ 
which is 1700 gaiiHs at 2'-= 2 11", tho alloy loses its 
supra conductivity The magnetic properties undergo 
no change at this point 



(4) When the field-strength is then decreased, a 
slight hysteresis is observed and at zoro field-strength 
a small residual magnetisation remains, which does 
not dopend on time 

The critical temperature was determined by 
measuring the electrical conductivity and the mag 
netic properties, and was found m both cases to be. 
3 76° K At all temperatures below T, tho relation 
between B and H corresponds to Fig. 1 Above 2’ 4 
the magnetic permeability is unity, which demon's 
that there are no nuclei of free lead ui the alloy 

The experiments with the Pb-Bi alloy gave quali¬ 
tatively similar results 

We have already published measurements on the 
specific heat of the lead-bismuth alloy* showing that 
no appreciable jump in the specific heat was observed 
at T, Thus the specific heat and the magnetic 
measurements are not in agreement with CJorter’a 
theory*. 

Finally, we can report on some measurements of 
the critical electric current in the PbTl, alloy which 
destroys supra-oonductivity Wires of this alloy 
0-71, 0*33 and 0-26 mm in diameter were prepared 
The appearance of a resistance was observed as tho 
current was gradually increased. The experiment 
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was performed at various temperatures. We found 
that supra-conductivity is destroyed when the 
magnetic field at the surface of the wire reaches a 
definite critical value The cntioal field-strength 
caused by the current is slightly less than H*, 

J N. RjABlNIN 
L W Shubnikow 

Ukrainian Physioo-technical Institute, 

Kharkov 



Thermal Rotations of Fluorescent Molecules 
and Duration of Luminescence 
Improved fluorometer measurements, to be pub¬ 
lished elsewhere in detail, of the duration of 
luminescence t of dye molecules yielded an unex¬ 
pected result, in that t for fluoreeceine in water or 
ethyl alcohol solution was found to be apparently 
greater than that in glycerine solution. This is 
contrary to theoretical expectations, according to 
which r should be approximately proportional to 
tho fluorescence efficiency, and it is known that this 
is rather greater for glycerin than for water solutions 
It seems, however, that the effect of thermal 
rotations of the dye molecules can acoount for this 
effect Tho rotations of tho molocules excited, for 
example, by (lolarised light, tend as is well known 
to equalise tfie valuoa of all intensity components 
This accelerates the decay of the intensity component 
7, parallel to tho moidont light vibrations and 
prolongs it for the perpendicular component 7, As 

a result of this, there is an increase of the degree of 
depolarisation from its value p, for non-rotating 
molecules to p > p. On tho basis of F Pomn’a 
theory of polarised fluorescence 1 , we have been able 
to deduce tho following formulae for the time of 
decay of 7, and 7,. 

;,-4-[l + 2 P .+2 (l-p.)«p 

• exp (- ^)> (1) 

'•-T?[i + ')] 

• exp (- ^)- (2) 

where 7, is the value of 7, for t = 0. The fall argu¬ 
ment will appear elsewhere 

From equations (1) and (2), it appears that the 
rates of decay are not exponential, but that they 
are a sum or a difference of two exponential functions. 
Only for p — 1 or p «= p t are they exponential and 
corresponding to the mean life period of the excited 
molecules In all other cases, for p, < p < 1, 7, 
decays faster and 7, slower than e~*/ r . As men¬ 
tioned above, experiments have shown that for 7 t 
the observed time of decay Tou of fluoresceine in 
glyoenne solution is smaller by about 20 per cent 
than that for a water solution where p «= 1 For 7„ 
however, the difference between the -rot* for water 
and glyoerine solutions is within experimental errors, 
which were about 5 per cent. 


Fig 1 shows T 0 b« for 7, and 7, for fluoresooino as a 
function of p in different glyoerine - water mixtures 

T xiO* 

5-0 


4 0 


0 


Although for 7, the differences between T„b* for 
water anil glycerine solutions are withm the limits 
of experimental error and therefore cannot be at 
present detected expen mentally, it seems that the 
hypothesis put forward above can give at least a 
qualitative explanation of the phenomena observed 
A jAB/.ONSKf 
W Szymanowski 
Institute of Experimental Physics, 

University of Warsaw 
Jan. 25. 

1 K Perrin. J Phy t . VI, 7. S90, 1920. 


Polymerisation of Formaldehyde 

Experiments on the autoxidation of gasoous 
formaldohyde (at 100° C ) in the light of the mercury 
arc showed the existence of a rapid induced poly¬ 
merisation, which oontinuod unabated as a dark 
reaotton on switching off the light No oxidation 
occurred durmg this ‘dark reaction’. 

The cause was traced to the formation of formic 
acid in the illumination period It was then found 
that the addition of small amounts of formic acid 
vapour to pure formaldehyde gas precipitated a rapid 
and complete polymerisation of the latter, the rate 
of which was uninfluenced by light. Tho pressure - 
time curves showing the progress of the polymerisa¬ 
tion with varying concentrations of added formic 
acid are oorapared in Fig 1. Whereas, even at so 
high an initial pressure of formaldehyde as 500 mm. 
of mercury, the thermal polymerisation normally 
proceeded only at a rate of about 16 mm per hour, 
when 34 mm. of formic acid was present, the pressure 
fell at an initial rate equivalent to 2,295 mm. per 
hour—some 140 times as fast. 

The apparatus used for these experiments con¬ 
tained a stopcock and a ground jomt connecting the 
quartz reaction vessel to the glass portion of the 
system (whioh was electrically heated). Neither of these 
could be directly heated, and it was observed that 
the solid polymer separated mainly at the oold part. 
Experiments performed in a completely heated glass 
system, however, confirmed the observations made 
in the first apparatus—except that m this case there 
was a residual pressure, due probably to the presence 
of a gaseous polymer, and the solid polymer separated 
out on the hot wall. 

The order of the reaction is approximately uni- 
molecular over most of the range, and the rate is 
not appreciably affected by packing the vessel with 
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quartz tubes. The formio acid does not appear to be 
used up appreciably during the reaction, titration 
showing that practically as much remained at the 
end as was introduced initially 

Detailed considerations of these experiments have 
led us to the view that the polymerisation of formalde¬ 
hyde, induced by formio acid, proceeds by a chain 
mechanism, in which the starting of reaction chains 
and also the branching are controlled kmetically by 
the formio acid 

The results suggest that it is probable that the 
stability of monomeric formaldehyde depends mainly 
upon its freedom from traces of formic acid vapour. 



We have found, further, that acetic acid is efficient 
as a polymerising agent, whde preliminary experi¬ 
ments with acetaldehyde vapour at room temperature 
•how that a similar polymerisation may be induced 
by formic acid. In this case the pure aldehyde ap¬ 
peared to be perfectly stable, but addition of 25 3 mm. 
of formio aoid vapour to 298-2 mm. of acotaldohyde 
caused the pressure to fall at an initial rate of about 
2 mm. per minute, and brought about a total diminu¬ 
tion of pressure amounting to 162-7 mm. of mercury 
John E. Carrutiieks 
ROW. Norrish. 

Laboratory of Physioal Chemistry, 

Cambridge 
Jan. 27 


Concentration and Ionising Tendency of Carboxylic 
Add Groups in' Cellulose and other Natural Products 

Cbllttlomj which has been subjected to oxidation 
with an alkaline oxidant is presumed to contain 
carboxylic acid groups, but does not show acid 
characteristics of the order usually associated with 
this group. The reason for this is that, whilst the 
oarboxylio acid groups are ionised within (As cellulose 
phase, the hydrions are unable to escape into external 
water, since the anions form part of the oellulose 
lattice. 

A theoretical consideration of the ionic equilibria 
in the system ‘oxyoelluloee’ - dyestuff - water led 


to the expectation that the constraint on the move¬ 
ment of the hydrions would be overcome by the 
addition of a neutral electrolyte Iwleod, if the 
Donnan theory of membrane equilibrium is applicable, 
in presence of excess sodium chloride, the concentra¬ 
tion of sodion, and therefore that of hydnon, in the 
external solution uliould become equal to the re¬ 
spective concentrations within the fibre 

A qualitative experiment showed in a striking 
maimer the existence of this effoot. A sample of 
‘oxycollulose’, washed until the washings were neutral, 
was placed in water and methyl red (pH 1 2-6 3) 
added The oolour changed slowly towards a final 
pH of S, on account of mterohange between tho 
indicator sodions (prosont m very low concentrations) 
and tho cnrboxyhe acid hydrions When sodium 
chloride was added a very marked further change 
took place Acid ‘streamed’ out tho fabric and in a 
few seconds the colour indicated a pH below 4 
In the presence of oxcess sodium ehlondo, 
‘oxycellulose’ becomes sufficiently acid to be titrated 
directly with sodium hydroxide, using an mdioator 
turning slightly on the acid sido of the neutral point 
A ready method of determining the content of car- 
lioxyho acid groups is thus provided Moreover, by 
the determination of tho change of pH with salt 
concentration, it should be possible to evaluate the 
ionisation constant of tho carboxylic acid groups 
S M Neale 

College of Technology, 

Manchester 
Fob 27 

A New Type of Anomodont Reptile 
It is almost a hundred years since tho first Ano¬ 
modont reptile was discovered in South Africa by- 
Andrew Geddes Ham This skull was sent to Owen 
and in 1844 he described it under the name Dvcynodvn 
lacerticeps Numerous other T)%cynodon skullis wore 
afterwards sent to London and are now in the 
British Museum (Natural History) The typical 
Lhcynodon is very inammul-Jike in much of its 
structure, but is remarkable in havmg had a horny 
beak something like that of the tortoise, with m 
addition in tho male a powerful jiermanently growing 
tusk in each maxilla and no other toeth 

During the latter half of the nineteenth century' 
many species of Dirynodon wore described, and a 
number of other genera more or leas allied to it, 
and in the last thirty years our knowledge has 
increased so greatly that we now know about 130 
species of lhcynodon and its allies These are grouped 
in an order called the Anomodontui Some have 
tusks in both sexes • some have no tusks in either 
sex Some have a row or a number of rows of molar 
teeth. But all agree in that the promaxillaries are 
fused to form a beak, and hitherto no species has 
boon known in which there are any teeth in the 
promaxillaries. 

A oouple of months ago I discovered in bods of 
the Kndothiodon zone of the Karroo an imperfect 
little skull, which on being developed reveals a new 
typo of palate in that there is a number of teeth on 
the premoxillaries. In many respeots the skull 
resembles that of some of the small Endothiodonts, 
such as Cryptooynodon of Seeley, or Prodicynodon or 
Emyduranus ; but the presence of at least seven 
teeth on each premaxilla separatee it markedly from 
all previously known Anomodonts. These teeth are 
not like incisors, growing from the front of the 
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bone, but are fixed in the back of the fused pro- 
maxillaries as shown in Fig 1. 

This new type of Anomodont I proposo to name 
Eumantelha tnirus, after Gideon A Man tell, one of 
the greatest of our early palaeontologists, and chiefly 
remembered by his discovery of lguanodan 



Though Eumantelha is too late m tune to have 
boen the ancestor of the Dicynodonts and the En- 
dothiodonts, it must be morphologically very near to 
tho oommon ancestor The loss of tho premaxillary 
tooth would result in a prunitive Endothiodont such 
as Prodicynodon, and the further loss of the molars 
would result in a prurnfu e Dicynodont Possibly 
we may yet discover an ouihcr typo with an un- 
epocialisod premaxillary, and meisor tooth m front 
It is manifest that Eumantelha must he placed in 
tlie Anomodontia, but it seems necessary to make it 
the type of a now family Eumantollidie 

R Broom. 

Transvaal Museum, 

Pretoria, 

South Afrioa 


Retinoscopy of Loris 

Iv connexion with a study on the affinities of the 
lorisiform Prunates, I have hod the opportunity, 
through tho kindness of Prof F O’B Ellison, of the 
Physiology Department of this 
College, of examining the retina of 
the living Slender loria with the aid 
of a Gullstrand large simplified 
oph thalmoscopo. 

An adult female animal was 
placed imder very slight ether 
anaesthesia, sufficient to enable the 
head to be manipulated freely into 
the desired position Two drops of 
1 in 10,000 atropin solution were 
placed m one eye This dilated tho 
pupil fully m a few minutes, tho 
other pupil remaining contracted in 
its normal slit-liko condition Tho 
instrument was easily focused on 
the retina and tho animal did not 
move the eyeball about unduly 
during the examination 

The retina gave a very brilliant 
reddish golden reflex with minute 
scintillating spots due to the presence of a 
tapetal layer. This masked the detail somewhat, 
but was overcome by the use of a green filter. 
The optic disc consisted of a very darkly pig¬ 
mented central area, surrounded by a paler ring and 


then by a marginal scone of lighter pigment From 
the disc emanated six large vessels and somo smaller 
delicate ones There were three temporal vessels, 
upper, middle and lower, and likewise three on the 
nasal side A fair-sized vessel corresponding in position 
to a macular artery arose from tho disc between the 
middle and lower temporal vessels Tins artery’ 
passed transversely outwards and divided into two 
branches, the upper of which crossed over a branch 
of the middle temporal vessel and then returned 
again No spot where the retina was differentiated to 
form a macula < ould be seen This does not preclude 
the possibility, however, that on microscopic examina¬ 
tion of sections a primordium maculm such as has been 
described by Woollard‘ in Tarstus may not be found 

Thoip are in the peripheral parts of the retina of 
Luna a number of small transversely running vessels 
One of these at least appeared to be an anastomotic 
channel between tho lower temporal and the lower 
nasal vessels The central artery of the retma in Loria 
therefore is not an end-artery in the anatomical sense. 

W C. Osman Hill 

Anatomy’ Department, 

Medical College. 

Colombo, Ceylon 
Fob U 

'WoolUril, H 11 , "Tlie ILtlna of Primitw" Proc Zoo hoc . 1827 


Cystine and Protein Relationship of Grasses 
An interesting relationship botwoou the cystino 
content and the protein content of grasses collected 
through different peiioda of the year has boen estab¬ 
lished A coefficient of correlation of -)- 0 923 for 
10 pairs, indicating an almost perfect relationship 
between the protein content and the cystine content 
of the grasses throughout the year, is demonstrated 
The accompanying curves (Fig. 1) show a marked 
fall in both the protein and oystmo contents of the 
grasses through the winter months, with a correspond¬ 
ing rise of both during the commencement of the 
rainy season during September and October As would 
be expeotod, the rainfall curve shows a fair correla¬ 
tion between protein and cystine oontents 


The grasses were collected at random during ten 
successive months from the University of Pretoria 
farm in 1932. The protein analyses were carried out 
by Mr. F. N. Bonsma at the University of Pretoria 
and the oystinb analyses were undertaken at this 
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laboratory. Tho method for the lattor was based 
on a modification of tho cuprous-mercaptido pre¬ 
cipitation described by Rossouw and Wdken-Jorden 
in tho Biochemical Journal All material was dried 
at 103°C 

S D Rossouw 

Wool Roseai-oh Section, 

Veterinary Research Tnstituto, 

P O Onderstepoort, 

Pretoria 
Feb 20 


Interaction of Radio Waves 
Prior to the obseivation of the interaction of 
radio waves 1 , tho study of tho propagation of such 
waves through tho atmosphoro was concerned only 
with tho effect of tho ionosphere on them Tho con¬ 
verse effect, namely, tho influence of electric waves 
on the ionosphere, has already beon considered by us 
in a theory of radio interaction* 

Ono of the stated consequences of our theory is 
that the modulation M, impressed by tho interfering 
wavo on the wantod wave, is proportional to 
1/V(/* + 780*), where//2rc is tho modulation frequency 
of the interfering wave ; that is, tho impressed modu¬ 
lation should be distorted m favour of the lower 
frequencies. 



Fig l 

There were in Australia no stations sufficiently 
powerful to allow us to verify this prediction, but its 
truth has been since confirmed by many observeis 
in Europe, notably Drs. B. van dor Pol and J. van 
der Mark* uiid several members of the World Radio 
Research League. 

The quantitative observations of Drs van der Pol 
and van der Mark give strong support to our theory, 
as may be seen in the aooompanying diagram (Fig. 1) 
where the black dots represent the observed values 
of the ‘depth of modulation’ with different modulation 
frequencies, and the smooth ourve represents the 
formula y - 670 jy/(f‘ + 780*). 

The number 780 which ooours in the denominator 
is the product of two faotors, O and v, the values of 
whioh were derived by us respectively from the 
investigations of Townsend and Tizard on the 


motions of electrons in air and from tho estunat.es 
mado by Appleton and Chapman of tho collision 
frequency v in tho Ileavisido layor Thus tho ob¬ 
servations of van der Pol and van der Mark are 
consistent with the conclusions of the aboio men¬ 
tioned investigators. y A IUfley 

University of Sydney 

D F Martyit. 

Commonwealth Radio Research Board, 

Aimti alia 


'arid Had™, April 28,1 


* In a report pre*ent< 
find dated September 


Frequency of Collision of Electrons in 
the Ionosphere 


We were much interested m a recent commuiuca 
tion 1 in which Mr. T. L Eckersloy described the 
way in which he hail measured tho eollisional fre¬ 
quency of electrons in tho h\ region of tho ionosphere 
by comparing the absorption coefficients and group 
retardations of retumod ochoos It is a well-known 
fact that the offocts of the F x rogion are only ovidont 
during the hours of daylight, and this presumably 
accounts for tho fact that Mr Eokersley’s obsen ations 
were mado between 1550 and 1030 hr , that is, atniut 
one hour beforo sunset 

Recent experiments hate led us to tho conclusion 
that waves rofloctod from the F rogion are appreciably 
absorbed in the E region during the day, and that 
this E region absorption decreases rapidly near sunset 
This view is not in agrooment with that of Mr 
Eckoraley, who considers* that F region echoes are 
not appreciably absorbed in tho E region In a< eord- 
anco with our view, thorefore, no do not consider 
that Mr Eckersloy is justified in neglecting the 
decrease of E region absorption during tho <on rue 
of his oxperimont, and it is our opinion that experi¬ 
ments of this kuid should only l>e done at times 
when either (i) there is no absorption m the E region, 
that is, at night, or (u) when tho E region absorption 
is not changing with time, that is, about 1400 hr , 
the time of maximum E region absorption 

Working with theso points in mind, wo hav e lieen 
using a method of tho same kind as that described 
by Mr Eekorsley to investigate the F t rogion, but 
we havo restricted our observations to the two times 
mentioned abovo (for tho region observations are 
possible at all times of day or night) In October 
of last year we found the avorage v aluo of the 
oollisional frequency to bo 1 -6 x 10* per electron per 
second F T Farmer 

J A Ratci iffe. 


Cavendish Laboratory, 
Cambridge 
March 18 


• Hror Roy Sor , l4l. 710 , lias 


Linkage of Chemical Changes in Muscle 
We should like to report somo experiments which 
form an extension of those recently described 
by Pamas 1 , and his colleagues. Theso workers, 
using muscle brex poisoned with lodoacetic acid, 
found that synthesis of creatine phosphate could go 
on, provided that phosphoglyceno acid was added to 
the brei. Breakdown of phosphoglyceno acid can only 
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proceed if adenylic acid or adenylpyrophosphato is 
present, and the synthesis of creatine phosphato was 
only observed during the short interval of time 
before the complete deamination of the co-enzyme in 
the lodoacetio acid brer. 

Our experiments were earned out with dialysed 
muBcle extracts, which have the advantage of con¬ 
taining no carbohydrate or carbohydrate breakdown 
products, so that the addition of poison is unnecessary 
in showing the phosphoglyceric acid effoot. Whon 
phosphoglycenc acid (0 14 mgm phosphoms per c a 
extract mixture), adenylic acid and creatine were 
added to suoh an extract of frog muscle (buffored at 
pH 7*2 with bicarbonate and phosphate), after 

1 hour at 18° C , about 20 per cent of tho phospho- 
glyceno acid phosphorus hod appeared as creatine 
phosphate phosphorus, and about 60 per cont as 
morgamo phosphorus. Controls showod that no 
creatine phosphate and no increase m inorganic 
phosphate appeared in tho absence of adenylic acid, 
whether or not creatine was present Creatine cannot 
therefore dephosphorylate phosphoglycorio acid with¬ 
out the help of the adenylic compounds 

Results similar in most respects were obtained with 
rabbit muscle extraot, which showod greater activity 
Changes in pyrophosphate oontent were also estimated 
here After 1 hour at 18° C , of 0-14 mgm phospho¬ 
glycenc acid phosphorus added per c c of the extract 
mixture, 80 per cent had disappeared, 20 per cent 
appearing as phosphagen phosphorus, 25 per cent as 
adenylpyrophosphato phosphorus, and 20 per cent as 
inorganic phosphorus In an experiment with a lower 
concentration of adenylic acid, as much as 44 per 
cent appeared as phosphagen phosphorus Even after 

2 hours standing at 37° C. and 6 hours dialysis at 
0° C , addition of phosphoglyoeno acid and oroatino 
to the rabbit extract gave a small phosphagen 
synthesis, and breakdown of about 50 per cont of the 
phosphoglycenc aoid. It is likely that this effect is 
duo, not to the dispensability of adonylio acid, but 
to the extreme difficulty of removing it completely 
from rabbit muscle extract. 

None of the extracts showed any phosphagen 
synthesis when adonylio acid and creatine were 
added and phosphoglycenc acid omitted. In all cases, 
when phosphoglycenc acid phosphorus disappeared, 
the formation of pyruvic acid was observed. 

The theoretical implications of these results have 
been discussed by Prof Pamae. We ourselves 
inoline at present to the view that reaotion first takes 
place between adenylic acid and phosphopyruvio 
acid (formed as an intermediate between phospho¬ 
glycenc acid and pyruvio acid), and that the resulting 
adenylpyrophosphato then reacts with creatine 
(reverse Lohmann reaction), but further work is 
needed here. Adenylpyrophosphato apparently not 
only reacts with oroatine, but also breaks down into 
adenylic acid and free phosphate, so that exhaustion 
of the phosphoglyceno acid supply would lead 
ultimately to the disappearance of adenylpyrophos- 
phate, and of creatine phosphate also by Lohmann’s 
reaction with adenylic acid 

We are indebted to Prof. O. Meyerhof for the 
specimen of phosphoglycenc acid used 

D. M. Nbkdham. 

W E van Heyningen. 

Biochemical Laboratory, 

Cambridge 

Peb. 28. 


* Natch, 1*4, SS7; to U 


Mi.. 1*4, 1007 , 1034. Bitxkm, Z . 
10^4 


Interpretation of Fermat's Principle 
In order to demonstrate the possibility that an 
optical path between two fixed points may be merely 
stationary, that is, neithor maximum nor minimum, 
Mr. T. Smith 1 includes in the infinite number of 
paths with which an actual path is to be compared 
those which m one homogeneous medium are non- 
reetilinear. Thus in Pig. 1, if A' is the image of A 
due to the lens PQ, the actual path APA'B is com¬ 
pared with the longer and shorter imaginary paths 
APCB and AQDB. 



Yio 1 


Format’s Principle, stated m the form “The optical 
path of a ray from one fixed point to another is 
stationary”, excludes from consideration all rays 
suoh as PCB whioh in one homogeneous medium are 
non-rectilinear. Hamilton*, more than a contury ago, 
demonstrated rigorously that “the property, of 
stationary length belongs (in free space) to straight 
lines and to Buch only”. Presumably, it is neglect of 
this fact whioh leads Mr. Smith to stato “It is dearly 
a trivial matter to demonstrate that no given optical 
path is over a maximum”. The usual demonstrations 
of the possibility of maximum paths on reflection or 
refraotion by consideration of aplanatio surfaces* are 
not, as Mr Smith suggests, erroneous. 



Mr Smith states that the timo happens to be a 
minimum when the path does not include an image 
of an end-point of the range considered, but if the 
path includes such an image, the time is neither a 
maximum nor a minimum—it is simply stationary. 
To this generalisation several objections may be 
raised, In the first place it is clear that, even if oorrect, 
it would apply only to reflection or refraotion by 
aplanatio systems. Seoondly, if in his Fig. 1, B is 
on the axis, his method of argument would not serve 
to show that the path AA'B is simply stationary. 
Thirdly, the statement is not true In the ease of 
reflection by an elliptical mirror of light from a 
point souroe at a focus. The path APR (Fig. S) 
contains the image A' but it is not simply stat ion a r y, 
it is the maximum, and AQR is the minironm. of all 
paths from A via the mirror to R 
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The application of Format's Principle to paths 
through non-aplanatio systems generally involves a 
lengthy mathematical procedure A relatively simple 
ease is that m which the end-points are on the axis 
of a refracting sphere. When the end-points aro 
equidistant from the sphere, the aotual non-axial 
paths are merely stationary while the corresponding 
axial paths are minima. 

O Darbyshirf 

Physics Department, 

Armstrong College, 

N ewoastle -on -Tyne. 

‘NATFM,1*8, 830, 1934 

•Dublin Unit Rtvita, p 795, Oct 18JJ Mathematical Papers, 
1, 811 , 1931 

* Drude, "Theory of Optica", 9-11, 1902 


In the wave theory of light, the ‘geometrical’ laws 
of optios—rectilinear propagation, redaction and 
refraction—and other results besides, rest on a single 
principle. The fundamental postulate is that any 
tram of waves may be replaced by a sheet of sources 
of suitable intensities and phases, that is, paths such 
as APCB of Fig I of Mr Darbyshire’s letter are to 
be taken into consideration equally with paths like 
AQDB Of all possible paths, the ‘rays’ of geo¬ 
metrical optics are found to be stationary paths and 
so suitable for phase calculations ; this is the essence 
of Fermat’s Principle, 


Of the specific objections Mr Darbyshiro raises > 
the first rests on an unnecessary restriction of ‘image’ 
By this torm wo ought to understand any point where 
the wave system oxhibits a singularity , this normally 
corresponds to the ro-mtcrsoction of any two neigh¬ 
bouring rays arising from the same object point As 
regards the seoond, I have assumed tho stationary 
property throughout, and the reasoning used is, I 
think, generally applicable with a symmetrical 
system As to the third objection, which has been 
mentioned by other physicists also, it may be ob¬ 
served that, according to goomotrical optics, APR 
and AQR are the only possible paths botwoon A and 
R for a single reflection, and the labelling of two 
isolated paths as a minimum and a maximum seems 
to mo inappropriate in any case Taking tho more 
general view of the wave-theory, the mistako to 
whioh I directed attention is duo to tho neglect of 
the Jacobi test 1 for the existence of maxima and 
minima Tho need for this test can be formally shown 
by considering the lengths AP and PR of Fig 2, 
which, as Mr Darbyshiro mentions, arc the minimum 
paths from P to A and R Tho statement that the 
path APR is a maximum then takes tho form 
minimum -f minimum = maximum, 


which is obviously false 


T. Smith 


* Fonyth, "CaIcuIuj of Variation", pp 25,134, eto 


Points from Foregoing Letters 


Radio potassium (atomic mass 42) has been made 
from potassium atoms of mass 41 and from scandium 
atoms of mass 46 by bombarding them with neutrons 
It lias now been obtained by Prof G Hevesy and 
Miss Hilde Levi, in the same manner, from calcium 
atoms of mass 42 These investigators have also 
prepared radioactive isotopes of calcium, zirconium 
and hafnium from the corresponding elements 
Prof. H. Alfv6n and Mr. V. H Sannor have ob¬ 
tained ultra-violet light of very short wave-lengths 
(down to 21A , on the borderland of X-rays) from a 
spark discharge between graphite electrodes 

The relation between the intensity of the field 
applied and the magnetio mduotion produced in 
lead-thallium and lead-bismuth alloys at very low 
temperatures (when their electrical resistance ap¬ 
proaches zero) is described by Messrs. J N. Rjabinm 
and L. W. Shubmkow. They show that above a 
oertam field strength tho alloys lose their ‘supra- 
oonductivity’. 

Contrary to theoretical expectations, tho duration 
of luminescence of fluorosceino in water and in alcohol 
was found to be greater than m glycerine. Dr. A 
Jablofiski and Mr. W. Szymanowski consider that 
this unexpected behaviour oan be explained by the 
rotation of the molecules 
Mr. J. E. Carruthers and Dr. R. G. W. Norrish 
report that the presenoe of a small amount of formic 
or aoetio acid quickens the condensation of gaseous 
formaldehyde to its solid polymer (known com¬ 
mercially as ’meta’) They act m a similar way upon 
acetaldehyde vapour 

Mr. S. M. Neale finds that the addition of salt to 
oxioellulose liberates its acidic hydrogen ion. The 
action can be made use of in the quantitative estima¬ 
tion Of the acidity of oxyoellulose. 


The anomodont or dicynodont reptiles diffef from 
all tho other mammal-Uke reptiles, m having no 
teeth in the premaxillary bones Tho discovery of a 
fossil typo which has teeth in the premaxillanos is 
reported by Prof R Broom It helps to bridge 
tho gap betwoon the several known families of 
reptiles. 

Mr. S D. Rossouw finds a close proportionality 
between tho percentage of cystine and of protein in 
grass m South Africa throughout the year Tho 
sulphur compound, oystmo, is a constituent, of sheep’s 
wool. 

Messrs F T Fanner and J A Ratcliffo have 
determined the average frequency of collisions 
betwoon electrons and molecules in tho F, region of 
the ionosphere (about 300 km high) Their experi¬ 
ments were carried out at times of the day when tho 
absorption of the reflected wavos by tho R region 
(about 100 km high) does not change with tune, a 
precaution which, they state, Mr Eekorsloy did not 
take when ho measured the collisional frequency of 
electrons in tho F x region (about 200 km high). 

Working with dialysed muscle oxtracts, Dr D M 
Needham and Mr W E van Heyningen confirm the 
findings of Prof Pamas and his co-workers that 
adenylic acid and creatine are essential intermediaries 
in the reaction by which tho muscle obtains its energy 
from the transformation of glycogen into lactic acid 

Mr O. Darbyshiro criticises tho illustrations given 
by Mr T Smith, who has claimed that Fermat’s 
prinoiplo requires an optical path to bo stationary 
only, and not necessarily a maximum or a minimum 
Mr. T. Smith, in replying, justifies his consideration 
of non-linear optical paths in his vanational treat¬ 
ment, by reference to the extended Huygens’ prin¬ 
ciple. 
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Research 

Archaeological Studies of Disease Introduction. The 
archtcologist has always to press into his services the 
methods of other acioncos, and Dr John II Provmse, 
assistant professor of archaeology at tho University of 
Arizona, according to a communication issuod by 
Scionco Service of Washington, DC, is utilising 
recent botanical studios m an mtorost.ing mannor to 
chock data upon tho occurrence of disease among 
American Indians in prohistorio times Dr A K 
Douglass, astronomer of the University of Arizona, 
has dovolopod vory thoroughly the use of annual 
rings to dotomnno datos over a period running baik 
through many centuries, tho wostom Amoncan 
climnto having led to the formation, over wide 
regions, of growth rings that appoar woll correlated 
with varying clunatic conditions Dr Provinso now 
attempts to mutch the growth rings in fragments of 
woods buried with diseased Indians with this well- 
established ‘tree-ring calendar’ The tree-ring 
calendar has enabled tho ago to bo determined of 
many pueblos and cliff dwellings, and Dr Provinso 
now hopes to delerinme how far back various 
diseusos that affect the skeleton can be tiaced 
Among tho diseases diagnosed in these early Indians 
are Pott’s disease , rickets , osteomalacia, a nutrition 
disordor of adult women rosombling rickots , arthritis 
and Paget’s disease Tho origin of syphilis is in tho 
minds of the workers, but its diagnosis on pathological 
bono characters appears uncertain It w stated that 
so far there is no proof that it existed ui America be¬ 
fore the coining of Europeans 

Cultural History of Cook Inlet, Alaska. Dr Frederica 
de Isiguna’s report on her expedition to Cook Inlet 
(University of Pennsylvania Museum, Philadelphia, 
1934) covers the material collected during throe 
seasons (1930-32) spent in Cook Inlot and Prince 
William Sound The mam objective of tho expedition 
was to mvostigato tho question whothor an earlier 
population with an Eskimo culture had preceded tho 
present Athabascan Indians, The evidence considered 
hero is based mainly, though not exclusively, on 
material from Kaohemak Hay The Kachemak 
culture is interpreted as fallmg into four stages The 
basis soems to have been a fairly generalised typo of 
Eskimo culture which included a number of elements 
common to the Arctic and North Pacific areas Tho 
stone industry of the earlier times is characterised 
by the relatively greater importance of chipping, 
moludmg even tho chipping of slate. loiter, polished 
slate grows in importance and chipped stone becomes 
less important In the second period notched stonos 
appear m great abiuidanco. In the bono industry, 
the importance of Thule Typo 1 is to lie noted in the 
First Period Pottery and copper are rare and are 
restricted to the last phase of the Third Period The 
Second and Third Periods alike have flexed burial 
with grave goods. The dismembered burial is peculiar 
to the Third Period Artificial eyes and clay masks 
are characteristic of tho Third Period Scattered and 
broken human bones belong to all periods except the 
First Tho house of the Second Period is partially 
built of stone and whalebone , that of tho Third 
Period is entirely of wood Both are semi-subter¬ 
ranean The Eskimo dog, fairly well represented in 
the First Period, declines in numbers throughout the 
development of the culture. Tho culture of the First 


Items 

Period has more points of resemblanco to the Aictic 
Thulo culture of Canada, while that of the Third 
Period, which is the best known in this investigation, 
shows development away from the more typical 
Eskimo pattern towards a more specialised local 
complex 

Education of Exceptional Children. In Pamphlet No. 
49 of a senes on “Teachers’ Problems with Exceptional 
Children”, published by the USA. Education Offico, 
Miss Elisa Martens deals with the children who, 
though not uji to tho normal standard of intelligence, 
are yet able to profit by tiaimng at an ordinary 
school Here thoy grow up in a normal environment, 
and can bo trained for useful citizenship It is 
essential that the teacher should be interested in 
these children, and should study each case individu¬ 
ally Tho curriculum should he modified for them if 
necessary, and their physical fitness promoted by 
care and by training in health habits , hut above 
all they must bo made happy, and this can best lie 
done by giving opportunities for the expression of 
such talonte as thoy possess in creative activity. 
Mentally retarded children need the samo basic 
types of educational activ lties as do normal children, 
but the teaching should bo as practical as possible 
The pamphlet gives much practical advice on a 
subject which must concern all those who aro in any 
way responsible for the young 

Preventive Inoculation against Diphtheria. In the 
spring issue of the Feqht aqamst Disease (23, No 1), 
the journal of tho Research Defenco Socioty, Sir 
Leonard Rogers contributes an article on the effect 
of preventive inoculation on tho incidence and 
seventy of diphthona m nurses and children. Ho 
concludes from an analysis of a largo mass of statistics 
that the Schick testing for susceptibility and tho pre¬ 
ventive inoculation are quite harmless, and no serious 
or harmful effect, still less a fatality, has resulted 
among 160,000 individuals treated Of 16,478 
‘protected’ children, only 0 1 per cent were attacked, 
but no less than 22 6 per cent of 268 ‘unprotected’ 
contracted the disease Similarly, of 5,679 ‘protected’ 
nurses treating diphtheria cases and exposed to grave 
danger of infection, only 1 -86 per cent were attacked, 
but of 166 known ‘unprotected’ nurses, no less than 
24-1 per cent contracted diphtheria The average 
seventy of the disease among inoculated persons 
attack**I is also much loss than among the umn- 
oculated 

Indo-Australian Fishes. Dr J D. F Hardenberg has 
discussed the species of the genus Stolephorus in 
Treubta, 14, Livraison 3, 1934, and in the same 
journal he has two further papers on new or rare 
fishes of the Indo-Australian Archipelago and the 
fish fauna of the Rokan Mouth. Stolephorus is a 
gonus the members of which are caught in coastal 
and estuarine waters Breeding along the coasts, 
their eggs are rarely found out at sea, but the adults 
may live in the deeper open sea waters, and there is 
evidence of migration not fully understood Many 
of them are good for food, the well-known red or 
Macassar fishes being coloured artificially with a 
fungus added during preparation. The author has 
discovered several new forms which he has studied 
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m great detail—nine species in all Ho suggests 
from the results of these investigations, and in 
accordanoo with the embryological data found by 
Dr. Dolsman, that the long slender forms of the 
open sea with a high total number of vertebras and 
tho anus having a backward position are more primi¬ 
tive than the higher coastal forms with fewer vertebrae 
and the anus farther forward In agreement with 
this, he states that it might be concluded that there 
had been during the evolution of the genus a migra¬ 
tion from tho open sea towards the coast and into 
tho tidal rivers 

Migrations of Mule Deer. The summer range of the 
Rocky Mountaui mule deer, Odocoilenjt hemwnus, hos 
along the higher ridgoH at elevations of 4,000-12,000 
ft , but in winter it descends, as a rule, to the lower 
foothills, from 3,500 ft near tho lower limit of the 
yellow pine forest to 1,500 ft in tho oak covered 
sides of the interior valley of California (Joseph S 
Dixon in California Fish and Oame, 20 , 1034 , now 
published separately) Various factors contribute to 
this migration, the autumn and spring journeys of 
which may together cover one hundred miles Food 
is an important item if suitablo food is avail¬ 
able, some or all the deer may not migrate, and 
food considerations seem to outweigh tho effect of 
low temperature Hut a hoavy fall of snow, by 
making food plants inaccessible, becomes a mam 
factor in determining the autumn migration from the 
high ground It also compels tho deer to move to 
open lull sides where they can move freely, and this 
may enable them to obtain a livelihood on a winter 
range where forage is relatively sparse , but, most 
unportant of all, it adds to thoir chances of escaping 
from their onomies, the coyote and the cougar The 
deer appear to realise that they are at a disadvantage 
against these carnivores in deep crusted snow, and 
although in some such areas food, in the form of 
wind-broken branches, remained abundant, they 
were avoided by tho deer 

Larval Trematodes in Terrestrial Molluscs. W. Adam 
and E. Leloup have brought together (Mem. Mus. 
Roy. d'Hist. Nat Belgique, No 62, 1934) tho records 
in the literature on the larval trematodes foimd in 
terrestrial molluscs, and have added critical and ex¬ 
planatory observations on them They point out 
that the trematodes belong for the most part to the 
subfamdy Brachylaunm® (-- Harmostommw), and 
that the determination of the larval stages is almost 
impossible because of defective descriptions The 
authors summarise in tabular form the measure¬ 
ments and other data available on the adults of the 
species of Brachylaima the larvte of whioh are found 
in terrestrial molluscs, add a similar table for tho 
larvee, and a third table allowing the trematodes 
reoorded in terrestrial molluscs (except tho Suc- 
cineidffi). They reoord their observations on two 
species of Brachylaima from five helioine snails 
collected in Belgium. 

The Embryonic Cell. The modem fashion for sec¬ 
tional monographs leads occasionally to the delimita¬ 
tion of subjeots for treatment which leave the writer 
revolving almost in vaouo, and this seemed to have 
happened to Dr. Rend Soudgea in the monograph on 
"La Cellule Embryonnaire" published as No. 208 of 
Aotualitda Scientiflquea et Industnelles (Paris ■ 
Hermann et Cie). He expressly disclaims any mton- 
tion of dealing with the phenomena of fertilisation 


or of subsequent ombryomc development, and there 
remams very little to say m these 00-70 pages upon 
the plant oospore. It is probably very useful to have 
our ignorance of this all-important coll thus clearly 
exposed, and such problems as its polarity of organ¬ 
isation, tho persistence of such structures us plastids, 
vacuome and chondnomo are discussed very interest 
ingly. Dr Souhges goes a little beyond his own pre¬ 
scribed limits when he makes tho interesting pomt 
that cell divisions follow most rapidly m Angiosperm 
oospores whon these are associated v ith an endosperm 
also built of cells; when tho endosperm remains for a 
long tune a tissue with many nuclei without separate 
walls, then tlio oospore is slower to continue its 
development 

‘Brown Spot’ Disease of Turf. A short article b> Dr 
F T Bennett, in the Gardeners' Chronicle of 
February 23, describes a disease of grass turf known 
as dollarspot in America It lias boon assumed that 
Ilhizoctonui solani, the fungus causing Rhizoctonm 
disoase of potatoes, was a common cause of brown 
spot maladies of turf Dr Bennett shows, howovor, 
that this is rarely the case in England, whore another 
species of Rhizoctonm, named provisionally R 
MonteUhuinum, is responsible for most of the damage 
No spores of tho fungus have yet boon discovered, 
but it propagates itself readily 1 rom pieces of mycelium 
and sclerotial Hakes These may be blown by wind, 
and can withstand storage for fifteen months or 
more Cultural characters of tho fungus on artificial 
media, and symptoms of the disease on lawn turf, 
are described 

Gaseous Transfer of Silica. In Economic Geology (pp 
464-470; 1934), E Ingorson discussed in a most 
stimulating way tho problem of the possibility of 
transfer of ‘uisolublo’ oxides by solution in gases at 
supercritical temperatures That tho process is a 
real one, and of fundamental importance in the 
genesis of both ore deposits and igneous rooks, is 
indicated by some experimental results recorded by 
F V Syromyatmkov (Econ Geol, pp 89-92, 1935) 
The object of the study was tho synthesis of sorpentine 
from magnesium hydroxide (in the upper part of an 
autoclave) and silioa and water (in the lower part of 
the autoclave). Milica was transferred upwards by 
water (gas) at temperatures of the order 400° C , and 
in somo of the exporunents Fe,O t was also foimd to 
have migrated upwards A sample of gas with 
‘dissolved’ SiO, and Fo,0, was oondunsod and 
analysed The amounts found were 0*74 gm of 
SiO, and 0 90 gm of Fe,0, per 1,000 gm of water 
Another point of interest is the proof that more 
silica was carried up, and fixed as serpontine, than 
was present at any given time in the gaseous solution. 
Hence diffusion of silica tlirough the gaseous medium 
must have occurred 

New Zealand Pastoral Industries. A monograph on 
the pastoral industries of New Zealand by Dr. R. O 
Buchanan is tho first publication of the newly 
established Institute of British Geographers, wluch 
appears along with the Transactions as Publications 
Nos 1 and 2. The treatment of the subject is mainly 
economic, and goes at length into questions of 
labour, marketing and pnoos; but cortaui facts of 
geographical importance emerge Tho whole of tho 
occupied area of the country seems to bo suited for 
both cattle and sheep, but almost everywhere 
there is a more or less prenounoed bios, m which 
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local geographical conditions play a part, in favour 
of one or other branch of the live-stock industry 
Conditions favouring cattle, which moans dairy cattle 
since the world situation does not favour beef export, 
are low elevation, easy relief, rich soil and frequent, 
dependable rainfall Absence of those factors, 
especially the topographical ones, leads to prodomin- 
anoe of sheep The monograph is well illustrated by 
maps and statistics, and is furnished with a dotailed 
bibliography. 

Ignition of Firedamp m Coal Mines. We have received 
papers Nos. 89 and 90 from the Safety in Mines 
Research Board, the former hoadod “The Ignition 
of Firedamp by Broken Electrio Lamp Bulbs” by 
G Allsop and R. V. Wheeler, and the second headed 
“The Ignition of Firedamp by Coal-Mining Ex¬ 
plosives” by C A Naylor, W. Payman and R V 
Whoolor The former is somewhat inconclusive. It 
is pointed out that under certain conditions the 
hoated filament of an electrio lamp after fraoture of 
the glass bulb can ignite firedamp, and experiments 
have been carried out by the Research Board to 
soo whether it is possible from the appearance of a 
tungsten hlamont to doterrmne whether or not the 
filament has been burnt out in the presence of air 
(possibly air and firedamp mixed) and may therefore 
have originated an explosion Whilst the condition 
of the filament, whether oxidised or not, can be 
determined, tho results are by no moans conclusive 
The seoond paper gives a historical review of experi¬ 
ments on the Continent on the use of cooling salts 
for preventing explosivos from igniting firedamp. It 
seems that an explosive sheathed in sodium bioar- 
bonate is effective and practicable in this respect, 
and that tho sheath does not interfere with tho 
action of the explosive 

Insulators of High-Voltage Transmission Lines. It is 
now well known that when the insulators of high- 
tension lines are subjected to an atmosphere loaded 
with industrial or saline matter, the deposits they 
receive frequently cause ‘faults’ on the lino owing to 
‘flashovers 1 at the normal pressure In a paper read 
to the Institution of Electrical Engineers on March 20 
by W. J. John and F M Sayers, it is stated that 
these flashovers are usually duo oithor to the insulators 
gettmg coated with dirt or grit if near an industrial 
neighbourhood or, if near tho soa, to a coating of 
salt To prevent faults forming, it is necessary to 
keep the insulators cloan, as tho deposit may increase 
rapidly. In some cases an ounce of matter has been 
oollected from an insulator after only a few weeks 
service When it is an industrial deposit, experience 
has shown that all faults occur during fog and mist, 
and that all insulators which fail are covered with a 
deposit of carbon. It has also been noticed that no 
faults occur during or after rainfall Normal rainfall 
keeps the insulators reasonably cloan This shows 
that the insulation can be improved by designing 
the insulator so that a large length of the leakage 
path is exposed to direct rainfall Although ram can 
wash deposits away, it unfortunately provides a wet 
surface whioh forms by itself a leakage path. Sumlarly 
wind blows the deposits away, but it also brings gnt 
and dust to them. Hence the good and bad effects of 
wind and rain have both to be taken into account 
when designing insulators Salt spray is deposited 
when near the sea in moist sticky patches on their 
surfaces When dew falls a conducting film of salt 
moisture is formed whioh may lead to sparking 


giving oxoessive leakage current and so cause the 
protective gear to operate and interrupt the supply. 
An important conclusion the authors arrive at is that 
insulators of different designs may be advisable 
along different sections of tho transmission line 

Cataphoretic Velocity of Colloid Particles. Measure¬ 
ments of tho oataphoretic velocity of colloid 
particles made by Messrs G N. Muklierjee and 
S G Chandhury, University College of Science 
and Technology, Caloutta, since 1923 and published 
in tho Journal of the Indian Chemical Society from 
time to time, have mdicated that the eonoept of the 
‘ontioal coagulation potential’ is of doubtful value, 
since the value of the oataphoretic velocity at whioh 
coagulation ocours may vary very considerably 
according to tho electrolytes employed Furthermore, 
ooagulation may ocour when the velocity is greater 
than that of tho original sol The forms of the 
ourves relatmg the cataphorotio velocity to the 
electrolyte concentration show no correlation for 
various electrolytes of differing valencies, whilst the 
velocity may often increase at high concentrations 
of univalent coagulating ions, especially near tho 
stage of rapid ooagulation Some exporunents with 
arsemous sulphide sols, made by Mr K D Bhabaok, 
havo shown that on adding electrolytes, the cata- 
phoretic velocity increases with time os aggregation 
proooods, and falls sharply on coagulation This 
increase of cataphoretio velocity with aggregation 
oonfirms the oxporimontal conclusions of Robinson 
(Proc. Roy. Soc , A, 143, 130 , 1934) who observed 
a similar effect in the ease of particles of bonzo- 
purpunn B. 

Alchemy at the Time of Dante. In a rooent issue 
(pp 411-417, 1934) of the Annales Ouibhard- 

Sivenne (Institut Gudbhard-Sdverme, 4 rue du Seyon, 
Neuch&tel. Issued free), Prof J Ruska gives a brief 
survey of Latin alohemy of the first third of the 
fourteenth oontury. It is to this period that he would 
asonbe the composition of the celebrated “Su mm a 
Perfootioms Magistem”, a work whioh ho says has 
nothing in common with the genu me books of the 
Arab 10 Geber. A treatise of the same period, but one 
which m argument and exposition is m marked con¬ 
trast to the “Summa”, is the “Margarita Pretiosa 
Novella” or “New Pearl of Great Pnoe” of Petrus 
Bonus of Ferrara This is an introduction to alohemy, 
and was completed at Pole in 1330. Although the 
author apparently had some knowledge of practical 
chemistry and metallurgy, the book as a whole is 
an unontioal justification of alchomy on philosophical 
and metaphysioal grounds. Its value to the historian 
of chemistry lies in the numerous and interminable 
quotations from previous authorities, which render 
it a rich mine of dtsoovery m the detailed study of 
the influence of the older alchemists The principal 
authorities are the pseudo -Rhazes, the “Turba 
Philosophorum” and the "Summa” , the paradox of 
the equal esteem accorded to the last two is exp lamed 
by the fact that Petrus Bonus appreciated the value 
of the “Summa” but wished also to appeal to the 
venerable authority of the “Turba”. As usual, the 
book concludes with a solemn assurance that it 
oontains nothing but the pure truth. Prof. Ruska 
points out in his closing paragraph- that the four¬ 
teenth and fifteenth oenturies now form the most 
obscure period in the history of ohemistry, and hopes 
that the problems they present may attract the 
young generation of chemists. 
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X-Ray Single Crystal Photographs of Insulin 

By Dorothx Crowfoot, Department of Mineralogy, Oxford 


S INCE insulin was first prepared crystalline 1 in 
1926, several efforts have been made to obtain 
X-ray photographs of the crystals The first attempts 
of W. H. George* by the powder method failed to 
show any pattern indicative of a crystal structure, 
and though later long spacings were reported by 
G. L. Clark and K E Komgan*. it was impossible 
to base any unambiguous interpretation on their 
results The fact that pepsui could be made to give 
a single crystal X-ray diffraction pattern* suggested 
that the problem of insulm, which is in many respects 
a more stable crystalline spocioa, could bo attacked 
in the same way if large enough crystals could be 
grown. ThiB was made possible by D A Scott’s 
study of the crystallisation of insulin m the presence 
of salts of zinc and of other metals*. 

The crystallisation was therefore carried out by 
a modification of Scott’s method from a phosphate 
buffer solution containing a little acetone and some 
zinc chloride at a pH of 6 2-6 6 Tho solution was 
cooled very slowly from 60° to room temperature 
over a period of throo days, at the end of which 
time sufficiently large crystals had grown 

The crystals havo tho form of very flat rhombo- 
hodra which often grow in pairs united at the ends 
of their trigonal axes Tho larger ones present the 
nppearanco of six lobed stars and are as much as 
0*2 mm. aoross and 0 06 mm thick. These show a 
positive uniaxial figure when viowod along the 
trigonal axis The crystals prove to be perfectly 
stable in air (unlike pepsin) with unchanged bire¬ 
fringence and reflecting power, and it was accordingly 
possible to examine them dry by X-ray methods 
Three norms of X-ray photographs havo boon 
taken on three separate crystals, one rotating about 
the trigonal axis and the others about tho normals 
to (lOlO) and (1120). Examples aro shown in Fig 1. 
Copper ifa-radiation was used and exposure tunes 
of about 16 hours for a single 5° oscillation photo¬ 
graph with a plate distanoe of 6 cm. The orystals 
have so far proved unaltered by exposure for more 
than 100 hours to X-radiation The photographs 
taken indicate a simple rhombohodral cell of a 
44-3 A. and « =- 116° correct to about 2 per cent 
This referred to hexagonal axes corresponds to a 
cell three times as large with a = 74*7 A.,c = 30 6 A , 
whloh shows no halvings but those required by the 
rhombohodral lattice The structure may also bo 
described in terms of a pseudocubio body-centred 
cell twice the size of the primitive cell with 
o«47-7 A., a — 103° 6'. No planes of symmetry 
are present and the space group is therefore R3 
The cell molecular weight calculated for the primitive 
rhombohodral,cell and the density 1-816 measured 
by Dr. Eyer* is 39,300 ± 800. (Density measure¬ 
ments on the actual crystals used gave 1 -306± 0 003 ) 
As Abel has measured the water lost by heating tho 
crystals at 104° in a vaouum at 6-36 per cent of the 
air-dried weight’, the weight of insulin in the cell 
(oell molecular weight—water of crystallisation) may 
be deduoed as 37,200, which is very dose to the 
weight of one molecule of insulin reported by The 
Svedberg*. 

It therefore appears that the crystal unit cell 
contains only one molecule of insulin, although a cell 
containing 8n sub-moleoules is not excluded by the 


X-ray data Tho laws of crystal symmetry rigorously 
apphed would require this inoleculo to havo trigonal 
symmetry, but it is possible also that the crystal 
attains apparent trigonal symmetry by a statistical 
regularity of arrangement of molocules about the 
lattice points, or that the X-ray effects so far obsorvod 
aro first approximation mass effects to which further 
work may add a fine structure, due to the arrange¬ 
ment of the atoms within the molecules, which our 
methods aro as yet insufficiently delicate to dotoct 
The measurements obtained do, however, fix quite 
definitely tho arrangement of the molecules with 
respeot to one another and their approximate size 
and shape, since this follows directly from the crystal 
lattice, while tho variation of the intensities of the 
spectra strongly suggests that the arrangement of 
atoms within tho molecules is also of a perfectly 
definite kind 

The crystal structure of insulm is of an eight 
co-ordination typo, as tho possible reference to tho 
pseudo-oubic body-centred cell of twice the size 
most clearly indicates Kadi insulm molecule is 



(o) (6) 

Flo 1 X ray photograph* of rrystalUno Insulin 
(a) Rotation axis normal to (1120), beam direction 
0"-5* from i| (1010) (6) Rotation axis [0001], beam 

direction 0*-6* from || (10l0) 

surrounded by eight others, two at the short distance 
of 30 A. above and below along the trigonal axis, 
and six at tho longer distance of 44 A along the 
edges of the primitive rhombohedron Tho shape of 
the molecule therefore appears approximately as an 
oblato spheroid of diameters 44 A and 30 A D. A. 
Scott gives tho atomic percentage of zinc in insulin 
crystals as 0 00795, or 3 atoms of zinc per molecule 
of insulin* It thorofore seems reasonable to suggest 
that these atoms are required to bind tho molecules 
into nets parallel to tho o plane, one between each 
pair of insulin molecules along the six points of 
oontaot, the closor linkage along the o axes being due 
to other causes This would provide some explanation 
of the rAle played by zinc and other bivalent metals 
in promoting the crystallisation of insulm. 

It is of particular interest to compare this crystal 
structure of insulm with that whioh may be deduced 
for pepsin from the X-ray measurements previously 
reported. It has been found that the true cell of 
pepsin has a o dimension three times as long as that 
at first suggested, namely, 461 A., and that the 
structure should probably be referred to rhombo- 
hedral axes'* o = 102 A., a ■= 23° 60' The first 
order of the reflections from the c plane to oocur is, 
however, the 45th, while the strongest order is the 
48th, whioh indicates that the most marked periodicity 
along c is one of only 9 6-10-2 A., vory muoh the 
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same at, the distance—10 A —between layers of 
atoms along the c axis of insulin It seems significant, 
further, that the length of a m pepsin—67 A — 
referred to the original hexagonal axes, is so similar 
to that of insulin—74 7 A. —when given hexagonal 
axes Those two dimensions dofino a crumplod layer 
structure in which the molecules are arranged in 
networks of six sided rings of the non-planar cyclo¬ 
hexane type which occurs, for example, m diamond 
and wurtzite From the side of such a ring projector! 
on to (0001), n/v'3, or 38 7 A m pepsin, and the 
thickness of the order of 10 A , a length for one 
radius of the pepsin molocule may' bo calculated 
- 20 A In insulin, the layers are so arranged that 
atoms m ono fall as nearly as possible into the spaces 
of the one bolow, which makes a v ory compact 
structure In pepsin wo may imagine that tho layers 
of rings are slid relatively to one another, to bring 
atoms of the lower ring directly' beneath those of 
the uppor ring in such a way that eat h is approxi¬ 
mately tetrahodrally co ordinated The effective 
depth of a single layer is then equal to the thickness 
of the ring system plus tho diameter of a single 
molecule, and may be calculated to bo 51 2 A , with 
a spheroidal pepsin molecule of diameter 41 2 A in 
this direction A combination of the crystallo- 
graplncally possible ways of Rlidmg tho ring systems 
is able to give the required longth of t, nine times 
that of the depth of ono layer and fifteen times tho 
c dimension of insulin 

This kind of structure proposod for pepsin is of a 
very much looser type than that of insulin Each 
molec ule is surrounded by only' four others and there 


are large channels through which free movement of 
water and dissolved substances may ocour within the 
crystal structure On drying, such a structure would 
collapse, in agreement with the fact that, m contra¬ 
distinction to insulin, the crystals of pojisin lose their 
birefringence on exposure to air and only show 
crystalline X-ray diffraction offocts when immersed 
in the mother liquor Various observations 11 suggest 
that loose 4 oo-ordmatton structure of this kind may 
be general among certain classes of protein crystals 
which belong eithor to a hexagonal type with an 
axial ratio about 2 3 similar to that of pepsin, or 
to a cubic typo which shows diamond cleavages. 
Whorevor the attraction between tho adjacent pro¬ 
tein molecules is of the same order of magnitude as 
that between tho protein molecules and tho medium, 
a low co ordination structure typo may be expooted. 
In insulin, on the other hand, where tho molecules 
can bo strongly attracted together with tho assistance 
of rnotal atoms, the structure is very much more 
eondonsed and shows a high co-ordination number 
I have to thank Prof Pyman and Mossrs. Boots 
Puro Drug Co , Ltd , for a gift of the insulin used in 
this research 
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History of t 

A T a joint meeting of tho Chemical Society, and the 
. Glasgow Sections of the Society of Chemical 
Industry and the Institute of Chemistry, held in the 
Koyal Technical College, Glasgow, on March 15, 
Prof. John Read, of the University of St Andrews, 
gave a lecture entitled “From Governor Phillip to 
d-neoisoMenthol; the Story of a Research, 1788-1934” 
Prof. Read said that it was his intention to select 
a research paper and show what a rich background 
it possessed when given its proper setting in tho 
world of things, men and affairs The paper m 
question closed a ohaptor, or perhaps more oorreotly 
a book, in the history of the important chemical 
family of menthols The usual source of ordinary 
menthol is the essential oil of tho peppermint plant, 
Mentha piperita, which has been cultivated m Japan 
for more than two thousand yearj The first mention 
of crystalline menthol was made m 1771 by Oambius, 
a Dutch botanist It is now known that this so-called 
‘mint camphor’ is a member of tho first of four series 
of menthols Prof. Read and T)r. Grubb completed 
the tale of these four series in the University Chemical 
Laboratories at St Andrews on Christmas Day, 1933 
In tracing the trend of events whioh led up to 
this chemical climax, Prof Read reminded his 
audience that Capt Cook landed in eastern Australia, 
hitherto unknown, on April 29,1770 In his “Journal” 
he wrote of the landmg-plaoe : “The groat quantity 
of New Plants, etc., Mr. Banks and Dr. Solander 
collected occasioned my giving it the name of 
Botany Bay” From the earliest days, indeed, the 
unique vegetation of this isolated land attracted the 
interested attention of visitors and settlers, Two- 


he Menthols 

thirds of the native Australian flora belongs to the 
family Myrtaceae, which is represented m Europe by 
a single spooios Eucalyptus, tho outstanding 
Australian genus of this family, is a specialised form 
adapted to the barren and extra-tropical Australian 
areas , it developed after the separation of Australia 
from the tropical lands Typically Australian, it is 
virile, aggressive, and an exoollent colonist, with all 
the characteristics of youth 

Some graphic extracts from Dr John White’s 
“Journal of a Voyage to New South Wales” followed. 
Dr White was surgeon-general to the First Settle¬ 
ment, under Governor Phillip, who reached Botany 
Bay with his fleet of marines, officials and convicts 
on January 20, 1788, after a voyage lasting eight 
months The “Journal” shows that the voyage had 
its romantic aspects as well as its hardships and notes 
of grimness . “May 28 Departed this life, Ismael 
Coleman, a oonvict, who, worn out by lowness of 
spirits and debility, brought on by long and close 
confinement, resigned his breath without a pang. 
August 31. Jam68 Baker, a private marine, received 
200 lashes for endeavouring to get passed on shore 
by means of one of the seamen, a Bpunous dollar, 
knowing it to be so. . . Many of these young ladies 

[in a convent in Rio de Janiero] were very agreeable 
both in person and disposition; and by frequently 
conversing with them at the grate, wo formed as 
tender an intercourse as the bolts and bars between 
us would permit of.” 

The fleet lingered for a month at Rio, before 
weighmg for the Cape of Good Hope. It is said, 
although Dr. White does not endorse the statement, 
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• that Governor Phillip took with him from Hmzil 
some prickly pear plants, for the sake of tho cochineal 
insects whioh infosted them Those insects produced 
the scarlot dye used for the military uniforms of those 
days Unfortunately, the insects appear to have 
perished during the voyago , thus tho pnckly pear, 
freed from its insect control, developed ovontually 
into Australia’s foremost plant pest 

At that tune, oil of peppermint was a much prized 
Hpecikc , for in tho first issue of the Glasgow Advertiser, 
datod January 27, 17H3, it is stated in an advertise¬ 
ment that “this elegant preparation”, sold by J 
Gillies, bookseller, above tho Cross, Glasgow, gives 
immediate relief “in Gouty and Cholicky Tams in 
the Stomach and Bowols, Low Headaehs, and all 
Disorders arising from wind" Dr White, being short 
i of this oil, found a very efficient substitute m the 
essential oil distilled from a cortam euealypt growing 
around Port Jaokson —now known as tho Sydney 
peppermint, or Eucalyptus piperita This is the first 
recordod instance of tho distillation of a eucalyptus oil 
Many years later, in 1000, the Australian chemist, 
H. G Smith, isolated the peppermint ketone impart¬ 
ing the characteristic odour to this oil, and called 
it pipentone. There are about three hundrod species 
of eucalyptus, each kind—as shown by H G Smith 
and R. T Baker—producing its own characteristic 
leaf oil • of these more than twenty secrete pipentone 
It was then found that, by hydrogenation and de 
hydrogenation, pipentone could be changed into 
menthols and thymol, respectively, so that it has 
become a commercially valuable substance 
Eucalyptus pipentono is invariably a ‘loft-handed’ 
substance. Soon after Prof. Read became associated 
with Mr. Smith at Sydney, in 1920, Prof J L. 
Simonson, working independently at Dehra Dim, m 
India, discovered ‘right-handed’ pipontone in the 
oil of the Indian grass, Andropogon Jwarancusa 
Thoso two piperitones, of the northern and southern 
hemispheres, are identical, except that their molecules 
are related as object and mirror images. 

One interesting result of later researches, carried 
out at St. Andrews, has led to a way of proceeding, 
by laboratory processes, from the ‘left-handed’ 
Australian pipentone to the ‘right-handed’ Indian 
pipentone. It has also been found possible by means 
of a complicated network of delicate reactions to 
utilise pipentone as a source of any one of the four 
senes of menthols Each of the four kinds of menthol 
exists m a ‘right’- and 'left’-handod form, and methods 
have been devised for producing the ‘right-handed’ 
form of ordinary ‘mint camphor’, which always is 
‘left-handed’ in Nature. 


Crossing-Over of Sex Factors in Lebistes 

W HLE tlje validity of the sex-chromosomo 
mechanism in relation to sex determination 
is generally recognised, yet it has become clear from 
the work of Goldschmidt on Lymardrui, Wings on 
Lebistes, and various other investigations in which 
intersexes and the crossing-over of box factors occur, 
that genes influencing the sex towards maleness or 
femaleness are also found in the autosomes. Bridges’ 
conception of genic balance applies to many 
characters, including sex, and it is necessary to 
®uppo«e that there are many factors in all the 
chromosomes, some of which tend towards malenees 
•nd others towards the female condition. Various 
divergent views regarding the distribution of suoh 


gones in tho X and Y and the autosomos are at 
present held 

In tho little fish, Lebistes, m which there is a senes 
of colour patterns inherited tluougli tho V' chromo¬ 
some from father to son, \V mgo 1ms shown also that 
the A' chromosomes may be altered into ilutosomes. 
so that sex linked genes tiro inherited as ordinary 
Mondclian differences By soleitiug masculine auto¬ 
somal genes, XX males were obtained, and hv back- 
crossing a race was jiroduced in whu li both the males 
and females wore XX m composition and tho Y 
chromosome type of inheritance had been eliminated 

In a roeent, paper (C ft tjth Carlsberq, Si'-rio 
Phjsiol , 21, No 1) Wmge has carried the subject of 
soxual balance fuither Probably in these fishes, as 
in pigeons, tho difference between the- sexes is small, 
so that the balanco of tho sex gonos is easily upset 
This is further shown by tho fact that cortam matings 
gave practically only females in winter but espial 
numbors of the sexes in spring Noi ertboloss, oon- 
spicuom infersexei seldom appeared Normally, 
females show no trace of the colour genos which are 
transmitted by the males in the Y-eliromosome, but 
occasional fomales appear which show a trace of the 
male pattern and probably have several musculme 
genes In a cross involving the maculatus and linealus 
races, 7 X Y females appeared hav mg tho maculatus 
spot Crossed with X Y males they gave, no predicated, 
3 males 1 fomalo Among these wore fertile YY 
males which, when crossed with normal females, gave 
only male offspruig 

There are no unequal pairs of chromosomes in 
Lebistes, so the A r and Y must bo of equal size 
Among other conclusions reached are that all tho 
genes in X are able to cross over to Y, and that the 
Y contains at one end a specific male-detorrmnmg 
gene which is at tho same tuno a gene for colour 
pattern The X lacks this gene, but whether it 
possesses an allelomorphic feminine gene is undecided 
R R G 


University and Educational Intelligence 
Abkhdekn —The honorary degree of LL D has 
been conferred on the following, among others Prof 
E V Appleton. Wheatstone professor of physics. 
King’s f’oliego, London , Mr W H Buckler, engaged 
in archaeological work in Asia Minor , Lieut -Col. 
A T Gage, formerly director of the Botanical Survey 
of India and superintendent of the Royal Botanic 
Gardens, Calcutta, Dr J C G. Lodmgham, pro¬ 
fessor of bacteriology, LTnnersity of London, and 
director of the Lister Institute, London 

Edinburgh —A gift of £10,000 has been received 
from Mr J Albert Thomson for the purpose of 
establishing a commercial laboratory ui tho Uni¬ 
versity This will provido for the immediate require¬ 
ments in staff and equipment for a laboratory pro¬ 
viding the approved methods of training for students 
for the oommerce degree, so that those who aspire 
to the higher positions in industry shall have an 
intimate working knowledge of all up-to-date office 
machinery and appliances . 

London —The County Borough Council of West 
Ham has decided to make a grant of £2,600, payable 
over five years, towards the oost of the erection of the 
new buildings in Bloomsbury. The Worshipful Com¬ 
pany of Plumbers has made a donation towards the 
oost of the Ceremonial Hall to be built on the Blooms¬ 
bury site 
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St Andrews —The University Court lias recorded 
a Minute on the occasion of the jubilee of the appoint¬ 
ment of Prof D’Aroy W Thompson to the Umvoraity 
(Nature, 135, 59, Jan 12, 1935) Tribute is paid to 
his outstanding worth and ability, not only in his 
own department of natural history but also in other 
departments of literary and scientific knowledge 
His election to the presidency of the Classical Associa¬ 
tion testified to his knowlodgo of and mteiest in the 
ancient languages und literatures of Greece anil 
Rome , his election as an honorary member anil as 
president of the Edinburgh Mathematical Society 
in recognition of his pioneer woik in the application 
of mathomutical methods to biolognal studios was a 
guarantee of mathematical ability of no mean order ; 
and his work as adviser to the Fishery Board for 
Scotland, and as a delegate to the Bering Sea Fisheries 
Conference and to the North Sea Conference indicated 
his international leputation as a scientific adminis¬ 
trator 


Moscow State University will hold a summer 
sohool from July 10 until August 25 Instruction 
will be in tho English language by an all-Soviet staff 
in twelve courses of thirty hours each, with occasional 
addrosses by prominent Soviet officials Tho subjects 
of the courses include : Russian language (advanced), 
Russian literature, Russian arts, Russian education, 
Russian technology, Russian economics, Russian geog¬ 
raphy and Russian history (of tho Soviet Union), ad¬ 
ministration of justice, public health and medicme, 
and the philosophy of dialectical materialism Tho 
students will also be able to choose one of six specially 
organised tours Last year’s summer school enrolled 
212 studonts 

University College, London, continues to attraot 
studonts from abroad m large numbers The recently 
issued annual report shows that of a total of 3,231 
students enrolled in 1933-34, no fewer than 744, or 
23 per cent, wore from countries outside the British 
Isles, namely, 304 from other parts of the Empire 
and 440 from some forty foreign countries Among 
European countries Germany contributed 102, Franco 
35, Switzerland 26 and Holland 19 students, while 
India was represented by 157, the United States of 
America by 45, South Africa by 31, Palestine and 
Australia each by 26. In the course of the year, 
the quinquennial visitation by members of the 
University Grants Committee took place, and from 
the summary of developments of the years 1930-35 
prepared for presentation to the Commissioners, a 
number of interesting paragraphs have been repro¬ 
duced in the report. One of these, relates to the 
great ohonge that has taken place in the proportion 
between full-time and part-time studonts, the former 
having increased almost continuously sinoe 1925-26 
while the latter havo diminished from nearly 1,600 
to less than 1,100 The number of full-time post¬ 
graduate and research students has risen during the 
past ten years from 168 to 255 8everal departments 
of the College were enabled, through the generosity 
of various benefactors, to offer hospitality during the 
past year to a number of soholars exiled from their 
homes in Germany, among them the distinguished 
ohemist Prof. H. Freundlioh. Annexed to the report 
is an address by Sir Josiah Stamp, delivered by him 
as Special Visitor on the occasion of the annual 
assembly of the Faculties; the subjeot w “The 
Management of Mind”. 


Science News a Century Ago 

Lyell and Mantel! 

On April 13, 1835, Lyoll wrote to Mantell • “I 
have been getting Dmkel to figure for mo some 
fossil eggs of a turtle, found in tho island of Ascension, 
imbedded in a hard rock something like that of 
Guadaloupo which contains tho human skeleton It 
is clear that the eggs wore nearly hatched at the time 
when they perished for the bout's of tho young turtle 
are seen in the interior with thoir shajie fully de¬ 
veloped On my showing tho specimen con¬ 

taining seven eggs to Owen, of tho College of Surgeons, 
he remarked to me that they were hollow, whereas 
the bones of reptiles want the medullary cavity 
Struck with this remark, and with the extreme* 
hollowness of tho bones, only to be compared to that 
of nome Tilgatc specimens which you have often 
shown me, I got Owen this morning to dissect foi 
me a young turtle, not a fuitus, but so young that 
the mark of tho attachment of the yolk was still a 
large opening He immediately showed mo that the 
bones were not hollow, though we both remarked 
that tho outside looked harder than the interior 
Owen has promised to get me a set of very young 
turtle’s bones from tho Zoological Gardens, and t 
am persuaded it will cleai up a number of your 
difficulties ” 

The Zoological Gardens 

“The Commissioners of Woods and Forests,” said 
The Times on April 14, 1835, “have recently granted 
to tho members belonging to the Zoological Gardens, 
in the Regent’s Park, an extensive increase of land 
consisting of 10 aores, on the south side of the Park, 
which is now railed in Immediately an immense 
number of workmen of various denominations will 
bo employed in lovollmg tho ground, laying out, and 
planting ologant shrubberies ; erecting superb habita 
tions for various beasts and birds, which will bo 
placed in them with all possible speed, from the 
society's collection at Kuigston-on-Thames, where 
thoy have an immense farm On the completion of 
the intended improvements, these gardens will present 
to the public tho most superb promenades in England, 
the wholo of which will be completed in a few weeks. 
Since tho commencement of the warm weather, the 
whole of the beasts and birds which were of tender 
habits have been removed from the menagerie, where 
they have been kept during the winter months, and 
aro now exhibited to tho public. During the present 
spring, those gardens will bo considerably more 
frequented, on account of the immediate opening 
of the Regent’s Park to the pubho. The grand broad 
gravel walk whioh passoe through tho Park leads to 
the Zoologioal Gardens ” 

The Franklin Institute 

The forty-fifth quarterly meeting, of the Franklin 
Institute, Philadelphia, was held on' April 16, 1830. 
Various donations of books were stated to have been 
received, some of these being from the Sooiety for 
the Encouragement of Arts, Manufactures and 
Commerce of London, and others from Faraday. In 
the report of the Board of Managers, it was said that 
“The Lectures of tho Institute were closed on the 
26th March last; the large number of the class, and 
the regular attendance during the season, clearly 
evinoe the interest taken by the members and the 
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public in this method of popular mstruotion, which, 
the Board indulge the hope, will long continue. A 
large portion of the time of tho Committee on Pub¬ 
lications has been industriously devoted to the im 
provement of the Journal, and its high reputation, 
not only throughout our own country, but also in 
Europe, should in the opinion of tho Board, induce 
the members of the Institute, and tho public gener¬ 
ally, more extensively to encourage and patronize 
it . ” Referring to the exhibition arranged for 

October 1835, the Board said “To awaken and 
create a laudable spirit of emulation and improve¬ 
ment, has always boon the principal objoct of tho 
exhibition of articles of domestic manufacture, and 
the Board rely with groat confidence upon tho support 
and co-operation of the mechanics and manufacturers 
of Pennsylvania, and of the United States, to render 
the exhibition of this yoar as interesting, attractive, 
and useful as those of preceding years ” 

The German Universities 

On April 18, 1835, The Times stated that ‘ the 
number of these institutions is 19, 2 only of which, 
those of Berlin and Bonn, were founded in the prosent 
century; there were 3 established m the 14th 
oentury, Heidelberg, Praguo and Vienna, 6 in tho 
next oentury, 2 in that whioh suceoeded, and 3 ooeh 
in the 17th and 18th centuries Tho earliest founded 
was of the Protestant religion, the last for both 
Protestants and Catholics Of tho wliolo number 
thero are 11 Protestant, 5 Catholic and three mixed 
The greatest number of professors is at Vienna, 
where there are 79 ; tho least at Erlangen and Kiel, 
each having 29 The greatest attendance of students 
is at Vienna and Berlin—nearly 2,000 each , tho 
least at Rostock, 110 , tho number of professors at 
which are 34, very nearly ono master to 3 students, 
and at Kiel, where thero are 29 professors, and only 
130 students. Tho universities next best attended 
by studonts to those named as having tho greatest 
number are Praguo, Leipmc, Breslau and Heidelborg, 
each of which has more than 1,000 students " 


Societies and Academies 

Paris 

Academy of Sciences, February 26 (C R.. 200, 701- 
792), Louis LuMcfaiuc : Coloured screens for stereo¬ 
typic projections Charles Camichel and Max 
Tbis8i£-Bolter : The influence of a perturbation of 
an immersed body, under the Poiseuille condition 
Paul Pascal and Marcel Patry . Introduction to 
the study of the telluric acids Description of tho 
effects on dehydration, at increasing temperatures of 
orthotellurio acid. Alexandre Miniatoff A pro¬ 
perty of transformations in Bpaco of two complex 
variables. Georges Valiron The number of 
transcendental singularities of the inverse functions 
of a class of algebroids, Pierre Dive : Coronas 
with, constant logarithmic potential and integral 
relations characteristic of the ellipse. Boris Fuchs • 
Limitations for the variation of an angle in the case 
of a pseudooonformal transformation in space of two 
oomplex variables. Peter Thullkn : The second 
problem of Cousin.' Louts Feyler : The course of 
the Tafaasaaset valley to the north of the Grand Erg 
of the T&xftd and the probability of its prolongation, 
to the south, up to Tohad. J. Tilho : Remarks on 
the preceding communication. Paul Chaubadal : The 


refrigeration ot water by fractional evaporation 
Rknj& Planiol Currents of positive ions produced 
in a high vacuum, Nv Tsi zk and Tsien Lino-Chao 
The laws of tho evolution of electricity by torsion in 
quartz. Two formulm have boon suggested for the 
quantity of electricity evolved by torsion in quartz, 
ono by tho authors and another by E P Tawil For 
certain dunonsions of hollow cylinders either formula 
represents the experimental facts fairly well, but 
with a wider range of ratio of internal and external 
diameters, tho authors’ formula appears preferable 
Ion ace Zlotowski Tho passage of the current at 
potentials below the decomposition potential of 
electrolytes Emile Thklukr Ah induition 
apparatus for tho measurement of small magnetic 
momonts The apparatus described is designed to 
eliminate the errors due to the instability of the zero 
to variations in the external magnetic field and to 
thormo-eloetric effects in the circuit It is sufficiently 
sensitive to measure tho magnetisation of rooks ond 
baked clays. Bernard Lyot A green monochro¬ 
matic filter Combinations of neodymium glass, or a 
solution of neodymium nitrate, with Schott VO 3 
glass Ono combination transmits a band at 82 A 
Pierre Auger Tho absorption of the cosmic 
radiation A discussion of the published work on 
this subject The hypothesis of a single type of 
primary cosmic rays does not give an explanation of 
tho whole of the experimental facts, Jean Gr6vy 
Tho viscosity of very dilute solutions of nitrocellulose 
m ether alcohol mixtuia Ariording to Slaudinger 
the specific viscosity of a colloidal solution is inde¬ 
pendent of the solvent Tho specific viscosities of 
very dilute solutions of nitrocellulose in mixtures of 
ether and alcohol are givon, the proportion of alcohol 
varying from 18 to 90 per cent Betwocn 20 and 90 
per cent of alcohol, the specific viscosity is practically 
constant • with lower proportions of alcohol, tho 
specific viscosity is lower James Basset and 
Maurice Dode : Tho direct synthesis of nitrates at 
ultra-pressuros, Tho amounts of nitrate obtained by 
heating baryta, baiyta plus potash and limo with 
mixtures of nitrogen and oxygon at pressures of 
3600 kgm aro given for toinporatures ranging from 
600° 0 to 900° C Re sit Pekrotte The synthesis 
of ncinic aoid (12-kotostearic acid) Marcel God- 
ohot, Max Movsseron and Robert Granger The 
dehalogenation of the cyelamc cldorhydrins with 
shortening of tho ring. Maurice Badoche Re- 
8oarclios on the dissociable organic oxides The 
photo-oxidation of sodium I, 1', 3'triphenylrubene 
carboxylttlo Georges Richard • Contribution to 
the study r of the a-chlorketones, Antoine Wille- 
mart • Contribution to the study of the preparation 
of coloured hydrocarbons of the rubene type Andr£ 
Wahl and Marc Rinokisskn • 2, 2' Dihydroxy-1, 

1' dinaphthyl sulphide Georges Dupont and 
Witold Zaoiiarewicz . The synthesis of nopinene 
and 1, S.pinadiene starting with pinene. The oxida¬ 
tion of pinene by selenium dioxide yields the myrtenol 
already desonbed, nopinene and 1, S.pinadiene. 
Camille LbfAvke and Charles Desorkz Con¬ 
tribution to the study of the aromatio sulphides. 
The phenol mono- and di-sulphides previously de 
senbod, as well as their oomplex mercury compounds, 
give well-defined stable Balts J. Juno and M. 
Roques : The petrography of the crystallophyllian 
strata of the Bas-Limousln E Ohaput Hie 
Eocene of the plateau of Galatie (Central Anatolia) 
P. Lejay : Study of the diurnal variation of atmo¬ 
spherics at Shanghai. Three years observations 
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are summarised in monthly curves Pierre 
Pangeard • The structure of some quiescent nuclei 
Albert Pitot • The morphology of the seed of the 
LogummOHOH' in its relations with systematic* 
Emile Saillard and Roger Saunikr The deter¬ 
mination of the ash of sugar beets by measuring the 
electrical conductivity P Portier anil Mllk A 
Raffy The action of water witli low surfiue tension 
on the plumage of aquatic hirdH Etienne Rabaud 
and Mlle Marie Louise Vkrrier The swim 
bladder an<l the pneumatic canal Reply to iriticisms 
of J Moieihans Emil Cionga The presence of 
a pyrryl-mothyl ketone in stabilised offit mal V'alorian 
This ketone is icgariled as ono of the active principles 
of valerian Emile Prompt Paludism in buds 
Plasmodium gall mac* urn of the domestic fowl Mlle 
Nine Ohoucroun and Maurice Peltier The 
ultra virus of murine lepiosy <! Mouriquand, J 
Rollet and M CourriIcrks Tile ultraviolet test 
for A avitaminosiH Etienne Skrgfnt The action 
of subcutaneous injections of water against fatal 
doses of snake poison In experiments with mite, 
the specific serum saved 12 out of 30, a serum active 
against other snakes saved 10 out of 30, whilst 
physiological water saved 5 out of 30 Alexandre 
Besredka and Ludwik Gross Cut i vaccination 
of mice against sarcoma. 

Amsterdam 

Royal Academy of Sciences (Proc , 38, No 2) Ernst 
Cohen and H L. BredAe The velocity of oxidation 
of tin A gaa-dilatometric study showed that tin 
oxidises in dry air at 18° C with a measurable 
velocity E D Wikrhma Influence of the similarity 
and dissumlarity of mental qualities of tho parents 
on their children (3) The children of happily and 
unhappily married parents were examined with regard 
to differences in temperament, intellect anil ten¬ 
dencies J. Funke and C F E Simons Tho 0-bands 
of boron monoxide An analysis of the i? — A 
bands of BO P. J. Bouma . Outlines of a general 
theory of the colour metric. (2) Conclusion of a 
generalisation of SchrOdinger’s colour metric to allow 
for the part of the ‘rods’ of the retina in colour vision 
F. Zernike and H. C Brinkman . Hyperepherical 
functions and the polynomials orthogonal in spherical 
regions, M. Pinl Quasi-metric on totally isotropic 
surfaces. (3) A Jeannet On two irregular echrn- 
oderms from the lower chalk of Ibiza (Balearic Is.) 
M G. Rotten • OrbUocyclma, Vaughan, a synonym 
of Lepidorbitoides ihlvestrx The genus Lepidorbitoidee 
is identical with OrbUocyclina and the latter name 
should disappear G H R von Koeniqswald . 
The fossil mammalian fauna of Java Important 
conclusions regarding the original connexions of Java 
with tho continent of Asia, the time and order of 
their severance are drawn W. J. Prud’homke van 
Heine . Plasmolysis and deplasmolysis The varia¬ 
tion of plasmolysis and deplasmolysis of epidermal 
cells from AU\um ccpa in saccharose solutions has 
been investigated as a function of the temperature 
and concentration. H J. Vonk : Solution of fat and 
fatty acid by the gastric juice of Potamobiue lepto- 
daclylus. The gastric juice is able to bring into 
solution particles of milk fat and oleic acid suspended 
in water. This result is discussed m connexion with 
the digestion of fats and fatty acids by invertebrates, 
F. E. Kbedkl and W J. Roberts . Supra-vital 
staining'of cartilage A satisfactory method is 
described for differentiating living and dead cartilage 
Cells with neutral-red as a supra vital stain. 


Forthcoming Events 

[Meetings marked with an asterisk are open to the public ] 
Sunday, April 14 

British Museum (Natural History), at 3 and 4 30 — 
Capt. Guy Dollman (1) “Egg Laying and Pouched 
Mammals’’ (2) “Atncan Antelopes”.* 

Monday, April 15 

British Museum (Natural History), at 1130—F C 
Fraser “Stranded Whales on the British Coast” * 

Royal Geooraphioal Society, at 8 30 —V F, Fuchs . 
“The Lake Rudolf Rift Valley Expedition” 

Wednesday, April 17 

Royal Microscopical Society, at 5 30 -Dr B H 
Knight “Modem Uses of the Petrological Microscope 
in Road and Building Problems”. 


Official Publications Received 

Gsbat Burr air and Ikbland 

Navy (Health) Statistical Report of the Health ot the Navy for 
the Year 1081 Pp 152 (London 11 M Stationery Ofitoe ) 2« W 


London Hospital during 1034 Pp lv+89 papers (London H K 
Lewis and Co , Ltd ) 7* M net 

Report or the Rugby S< hool Natural History Society for the Year 
1034 (Sixty-eighth Issue ) 1*D 58 (Rugby, George Over, Ltd ) 

Dove Marine laboratory, Cullcrcoata, Northumberland Report for 
the Year ending July 31st 1034 Pp 65 + 7 plates (Newcastle-on- 
Tyne Armstrong College ) is 

(Sty and County or Bristol Bristol Museum and Art Gallery 
Report of the Museum and Art Gallery Committee for Die Year ending 
31st December 1934 Pp 28 + 4 plates (Bristol) 

othhb Countries 

Teohnlcal Books of 1034 Compiled by William W Shirley (Twenty- 
seventh Issue) Pp 28 (Brooklyn, N Y Pratt Institute Free 
Library) 

Mitteilnngen del Naturforsohendon Qesellacliaa Bern aus dem Jahro 
1034 Pp nv+210+7platea (Bern Paul Haupt.) 

U 8 Department of Agriculture Teohnlcal Bulletin No. 431 • A 
Re visional Study of tho Genus Seolstus Geoffrey (Bcooptotaster Herbst) 
In North America By W M Blackman Pp 81. 6 cents. Teohnlcal 
Bulletin No 460 Studies of Execute* roborator (Fab ), a Parasite of 
the European Com Borer, In the Lake Erie Area By W. A Baker 
and L G Jones Pp 27 5 cents (Washington, D C Government 
Printing Office) 

List and Prices of Publications Issued by the Carnegie Museum 
Pp 84 Annals of the Camogte Museum Vol 28, 1034 (Serial No 
162.) Pp xll+432+60 plates 8 60 dollars (Pittsburg, Pa Camegio 
Museum ) 

* Reports of the Tokyo Bunrtka Dalgaku, Section B No 28 
—iary Note on tho Pearl Organs In some Japanese Cvprinold 

_i By Valobtrt Okada Pp 20-36 + plates 8-5 25 sen. No 20 

Species of the Genus I'inntxa (Ptnnotherid Crab) found In the Far 
East By Tune Sakai Pp 37-43 16 se- *“ -- 


15-62 16 se 

» Assembly New South Wales Report (together w 
of the Minister of Public Instruction for the Year 10 


---of Public Ii_ 

Pp 44 (Sydney Government Printer) ._ 

The Oil Palm In Malaya By B Bunting. C D V Georgl and J N 
Mllsum (Malayan Planting kUnual, No f) Pp xlU+203 +36 plates 
(Kuala Lumpur Department of Agriculture ) 2 dollars 
Forest Bulletin No 88 Seasonal Progress or Height Growth In 
Trees By H O Champion Pp ill+ 14+6 plates (Delhi Manager 
of Publications ) 14 annas . U M 
Transactions or the Mining and Uookwlcal Institute of India Vol 
20, Part 4 The Minenii Reaourees oT Rajpntana. By Dr A M 
Heron Pp 280-408+xv+plates 8-11 (Calcutta. Mining and 
Geological Institute of India ) Members and Associates, 8.8 rupees , 
non-Members, 4 rupees 
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The Universities and Technical Training 

P ROF MAJOR GREENWOOD’S attempt to 
assess* the functions of university education 
in the conditions of to-dav 111 his stimulating 
presidential address on university education last 
November to the Royal Statistical Society, which 
has recently been published (J Roy Stat Sor , 98, 
1 , 1935), deserves more than passing attention 
There has been much criticism of the efficiency of 
university education from an industrial point of 
viow, and what has been said about the evils of 
specialisation and the shortcomings of the graduate 
in some highly specialised branches of knowledge 
has scarcely been too strongly expressed It must 
be remembered, however, that the graduate is 
largely the product of a system, and in the 
average man his merits and demerits at this stage 
aro less the outcome of personal idiosyncrasy than 
the result of the system under which he has been 
trained 

This indeed has been fully recognised in such 
recent discussions as those before tho Glasgow 
Section of the Society of Chemical Industry 
on the “Education of the Industrial Chemist”, or 
that following Dr Underwood’s address on “Tho 
Chemical Engineer and his Training for Industry” 
before tho Manchester Section of the same Society 
Both schools of thought to bo found at the present 
time are opposed to excessive specialisation before 
entering industry The difference botwoon them 
lies rather in that one sohool.would confer the 
technical knowledge and training after entering 
mdustry, while the other wishes to carry university 
or technical training to a point at which tho 
graduate is almost immediately of direot servioo 
to industry 

The existence of such divergent opinions is a 
matter of some embarrassment to those responsible 
for educational policy at the present time, par¬ 
ticularly that of the technical colleges Generally 
speaking, it ib only the large companies or com¬ 
bines that can afford to devote the first six months 
or year after a graduate enters their service to defin¬ 
ite training oourses calculated to give him a grasp 
of the industry and to test his qualities and particu¬ 
lar gifts The smaller firms require men who can 
offer an immediate return, if only m the fulfilment 
of routine duties while gaining a modicum of ex¬ 
perience. To them it is highly important, that the 
graduate should have had some broad training in 
the particular branoh of technology underlying 
their industry. 
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The comparative indifference of the larger firms 
to training in technology when selooting staff 
oannot but have a considerable effoct upon the 
training given in the technical colleges, particularly 
in the full-time courses, and there is already 
evidence that even an honours degree in a branch 
of technology has no advantage over an honours 
degree in a branch of science when the general 
training accompanying the latter has been broad 
and sound Moreover, it was evident in the dis¬ 
cussions at Glasgow that the possession of a ‘pass’ 
degree with its grounding in several branchos of 
science is regarded with increasing favour as a 
satisfactory qualification for entry even to the 
smaller firms, where promotion may be to chief 
chemist or engmeor, works manager, or the like 
A recruit is not exacted to possess a large stock 
of practical knowledge, but high scientific qualifi¬ 
cations and a capacity for independent work 

These reasons alone may lead to some change 
m the functions which technical colleges fulfil in 
the social and industrial conditions of to-day 
Apart from this, there are other factors which are 
tending to change the functions of university 
education also The emphasis on the utilitarian 
aspects is diminishing Education is no longor 
supported, as Prof Greenwood pointed out, on 
the ground that the technical efficiency of tho 
educated is in the long run greater than that of 
the merely instructed, that an educated nation 
would be better fitted to secure advantages m the 
international struggle for markets than an un- 
eduoated nation Already there is a demand for 
higher education for its own sake, not for some 
material or social advantage it oonfere but as a 
path to happiness 

This change is highly significant. It boars 
closely on the problem of leisure and on the raising 
of the school-leaving age It is ono of the weightiest 
objections to the trade continuation school advo¬ 
cated by Sir Kenneth Lee and others as alternative 
to raising the school-leaving age >The more nearly 
education at whatever stage succeeds in teaching 
principles, not praotioe, in training the mind 
without neglecting to train the hand, and in 
sending out those whose training and outlook 
enable them to attack with confidence the new 
problems that are perpetually arising, the more 
it will provide society with those who are capable 
of adapting themselves quickly and harmoniously 
not merely to particular industrial positions but 
also to the utilisation of leisure and the problem 
of citizenship generally 
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Such questions cut deeply into our whole , 
educational system As Mr H T. Tizard pointed 
out in his presidential address to Seotion L 
(Educational Science) at the Aberdeen meeting of 
the British Association last year, it is no simple 
matter to encourage a broader education. A 
pohoy of making scholarships m science deliberately 
available for those who have not specialised in 
science, which the Imperial College of Science and 
Technology has initiated, would do much to dis¬ 
courage that exoessive and premature specialisation 
in soienco at school which is a root cause of the 
lack of culture and senso of values possessed by 
many honours graduates in science to-day. Such a 
policy, however, cannot succeed unless it is sup¬ 
ported both by the schools and the larger univer¬ 
sities, and as Mr Tizard trenchantly remarked, if 
it is not considered worth while to reform the 
university matriculation examination in this way, 
cntioism of the general education of the science 
student loses most of its point 

There is a further point to be considered in this 
question of education for life, for leisure as well as 
for industry Prof Groenwood suggested that the 
total collapse of political freedom throughout the 
greater part of Central and Eastern Europe is 
mainly due to the faot that tho populations were 
not educated at all Instruction may be confused 
with education when it is a mere question of 
technical skill for some particular occupation 
Such confusion can never exist when we consider 
the effect on tho whole man, and recent events in 
Germany have made patent tho defects in ele¬ 
mentary instruction as compared with education 
Moreover, tho evidenoo suggests that the present 
rulers of Germany, so far from making higher 
oduoation more accessible to the public, are 
deliberately making it less accessible 

These considerations are not lightly to be dis¬ 
missed, The dissociation of higher education from 
industrial or social status may be an essential 
element in a policy which will provide sooiety 
with oitizens possessing the requisite background 
of knowledge m this scientific age, for the adequate 
discharge of omo duties no less than to meet 
industrial needs. The mere increase of teohnioal 
efficiency will not avert disaster. The capacity to 
live fuller and happier lives, to enjoy leisure with 
less dependence on the service of others—these are 
closely related to the question whether civilisation 
is to gain oontrol over the forces plaoed in its 
hand or whether it is to relapse as a whole into 
comparative barbarism. 
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The functions of a umvorsity in the world of 
to-day cannot be considered apart from the 
functions of education as a whole It is no longer 
sufficient for the universities to provide society 
with the leaders it requires in the professions, in 
industry or in the State More and more it has to 
assist in developmg that background against 
which constructive virile citizenship ih possible, 
to provide in every sphere of life the mental 
stimulus and corrective to those habits of mind 
and tactics which, earned over from an old order, 
Ire obstacles to the development of the new It is 
m this sense that, as Col A (1 Lee remarked at 
the recent Conference of Industrial Physios m 
Manchester, we require more social workers, and 
that organisations such as the Institute of Physics 
should seek to awaken the country to the necessity 
of adjusting physioal discovones to the rate of 
advanoe m economic affairs, so that we can enjoy 
the leisure and wealth created bv the physical 
scienoes 

The ideals of a university set forth by J H 
Newman, Mark Pattison and Walter Bagehot or 


J S Mill, in essentials, differ little from those 
expressed by Dr Abraham Flexner or Prof 
Alexander in recent years Thoir functions, on the 
contrary, an' rapidly changing, and the future of 
civilisation depends largely on the skill with 
which the functions of the universities arc adapted 
to the noeds of to-day Mechanical organisation is 
never an adequate substitute for effective social 
organisation or for a sound biological adaptation, 
and Prof Greenwood’s address should stir scientific 
workers to probe far more deeply into the question 
than merely to discuss the best training to be 
given to chemists or physicists for industry From 
the universities, after all, must come once more 
that floodtide of intellectual life, that spirit of 
unprejudiced search for truth, which will disdain 
merely to copy, and will ensure that the mechanisa¬ 
tion of life proceeding so fast, follows, not the 
economic or technical pattern of the past, but 
develops new structures adapted for the purposes 
of to-day, and reloasos for mankind a woalth of 
creative energy and intellectual power worthy of 
the discoveries which gave them birth 


Reviews 


Bull-Worship in Ancient Egypt 
The Bucheum By Sir Robert Mond and Oliver H 
MyorB With Chapters by T J C Baly, D B 
Harden, Dr J W Jackson, G Mattha and 
Alan W Shorter, and the Hieroglyphic Inscrip¬ 
tions edited by H W Fairman (Forty-first 
Momoir of the Egypt Exploration Society) 
Vol 1 • The History and Archaeology of the Site 
Pp. xu + 203 Vol 2 • The Inscription# Pp 
iii + 92 Vol 3. The Plates Pp iv + 173 
plates-fiv. (London Egypt Exploration So¬ 
ciety ; Oxford University Press, 1934.) 50s net 

'^fO animal has had a more consistently 
honourable place in the life of the Egyptians 
than the ox The earliest human settlements 
contain remains which indicate the domestication 
of cattle, while the special treatment of skeletons 
in an associaijed cemetery suggests some sort of 
veneration already at this date Before the 
historic period, ox-headed amulets have appeared 
The famous ceremonial palette of the Fuat King 
of the First Dynasty depicts the Pharaoh as a 
bull trampling his enemies underfoot—a conception 
to be made explicit 1500 years or so later, and 
maintained thereafter until the end of the Dynas¬ 
ties, by the inclusion of a “Strong Bull” name m 
the royal protocol. Hathor was not the only cow- 
goddess, and mythology could show other bulls 


and cows who did not claim the full status of 
divinity To-day the buffalo, though often with 
a camel for yoke-mate, draws virtually the same 
plough as is to be seen behind the cattle on the 
walls of tombs of the Old Kuigdom Small wonder 
that the three sacred bulls, the animal theophames 
of three different and major gods, of the separate 
worship of whioh we are certain, are among the 
most important animal cults known m ancient 
Egypt. 

Bull-worship in Egypt is in fact a large subject 
for which a great deal more evidonceand studyis re¬ 
quired before muchcan be saidabout it,andeventhe 
elaborate researches underlying the three volumes 
under review admittedly only approach the sub¬ 
ject Of the three great cults, that of Apis at 
Memphis-Saqqarah is the best known, and has left 
behind the most concrete remains But the great 
underground cemetery of these bulls was excavated 
more than eighty years ago, when methods were 
less scientific than they are to-day, and a mass of 
invaluable information, from a site which was for 
many reasons much richer than that of the 
Bucheum, was lost. The ancient worship of Apis, 
however, was used by the Ptolemies as a basis for 
a mixed mystery oult for their Greek followers, 
and in the new name of Serapis spread beyond the 
borders of Egypt. While the crumbly soil of the 
Bucheum easily gave way, frequently before the 
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excavator’s eyes—as it evidently must have done 
while the mausoleum was still growing—the vaults 
of the Serapeum remain to-day one of the import¬ 
ant sights of Egypt The burial stelae of Apis have 
given us invaluable chronological checks for the 
twenty-sixth dynasty His worship can be shown 
to go back to the Old Kingdom In short, the 
sum of our knowledge of Apis, always the most 
important, is much greater than that of Buchis, 
perhaps the least of the three sacred bulls Henco 
a brief account of Apis has been given in “The 
Buchcum” as the basis of the attempt to recon¬ 
struct the story of Buchis On the other hand, 
much that was known about Apis at second hand 
only has been confirmed by the actual remains in 
the cemetery of Buchis, while our knowledge of the 
original appearance of the Apis burials and their 
method have been very largely supplied by the 
careful excavation of the other 
From Mnevis, the bull sacred to Re’ at Heliopolis, 
little help is to be had Only two of his tombs 
have been opened But from contemporary 
literature, it appears that his cult was older and 
more important than that of Buchis—as old, 
probably, as that of Apis 

There is singularly little material from which 
to write the history of Buchis Under that name 
he does not come into existence until the reign of 
Nekhthorheb of the last native Egyptian dynasty 
—a king who gave marked encouragement to the 
indigenous cults of Egypt and especially that of 
Apis The name Buchis ( Ba-hr-khet or Bakhe in 
Egyptian), however, seems to have been no more 
than an enhancement of the status of a sacred 
bull which had represented from the eighteenth 
dynasty, if not from the twelfth, the God Mentu 
of Thebes in four different appearances, corre¬ 
sponding with four different towns of the Thebald 
At the same tune, it is evident that he was even 
more intimately connected with R8\ But while 
bull worship in Egypt was always connected with 
solar religion, it is by no means clear that Mentu 
himself was originally a bull-god. Anterior to the 
twelfth dynasty, it is not possible to trace the 
bull that became Buchis, unless we assume that 
hiB worship was instituted at that date as a 
southern counterpart of Mnevis For Hermonthis, 
the seat of BuchiB eventually, was called in 
Egyptian ‘Southern On’, while Heliopolis, or On, 
in the north, was the homo of Mnevis 

“The Bucheum”, then, is the definite publication 
of the exoavation of the cemetery of the sacred 
bull Buchis and that of the cows who had borne 
Buchis bulls. The cemeteries lie in the desert two 
or three miles west of the site of Hermonthis 
(modem Armant) and about ten miles south of 
Thebes. Their disoovery (in the archaeological 
sense) was not an accident. Native plunderers 
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had already placed objects now recognised as from 
the Bucheum on the antiquities market, and 
thero were stones going about which might or 
might not mean anything Armed with these 
fragments of evidenee and the brief references to 
the bull in classical authors, Mr W B Emery, at 
that time excavating among the tombs of Gurneh 
for Sir (then Mr) Robert Mond, spent the greater 
part of his leisure examining the desert nearest 
to the village of Armant, where he was confident 
a second Serapeum was to be sought It was a 
carefully worked-out investigation, and the first 
fortnight’s work showed the excavators that they 
had landed on top of the cows’ vaults The next 
season, again initiated by Emery, though under 
the general direction of Frankfort, they dropped 
directly on to the most sumptuous of the bulls’ 
burials The success that followed, and finds com¬ 
pletion m the present publication, has no doubt 
obliterated from most minds the memory of the 
almost universal scepticism, m the face of which 
Sir Robert Mond decided to move his dig from the 
classical site of the Theban necropolis to a barren 
stretch of ground which his colleagues promised 
would yield only a mare’s nest 

If unusual courage and judgment was shown at 
the outset, the conclusion in the form of the 
publication is oven more remarkable Excavation 
reports are as a rule highly technical affairs and 
dull enough as general reading The excavation 
of Buchis yielded about forty tombs of bulls and 
as many cows, all subterranean Little is now to 
be seen on the site, and oxcept for the stelae, not 
much more m museums There are singularly few 
concrete remains—for a number of reasons—of 
what was a most important phase of Egyptian life 
With one very interesting exception, the sum of 
our new knowledge resulting from the excavations 
is confined to a comparatively small, though im¬ 
portant, sector of the field of Egyptological 
research Yet it has taken three large volumes to 
say all this, and generally speaking, not only is 
the size of the publication justified, but also it 
may be said to constitute a step forward in 
archaeological science, and to set up a new standard 
for future work 

“The Bucheum’’ is an advance on previous 
exoavation memoirs for two reasons First it is 
an attempt to deal fully and finally, in so far as 
the material is available, with the field of study 
illumined by the excavation of the Bucheum, not 
merely to record those excavations and draw 
inferences from them, unihtn a year or two after 
the dose of work on the nte Secondly, the principle 
of seeking expert opinion on every detail of the 
find has been earned out in it to a greater extent 
than in any other work of this kind known to the 
reviewer. There are in fact thirty contributors to 
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the book, specialists ranging from Coptic to 
musical instruments, from petrology to Arabic 
inscriptions, besides another score of experts 
named whose opinions have been taken on specific 
points To Mr O H Myers has fallen the task of 
holding the team together, and since there was 
something in the nature of pioneering about it, 
some unevenness was to be expected and may be 
passed over Mr Myers has also contributed, as 
director ot the excavations during the last two 
seasons’ work, the hulk of the chapters on the 
history of Buchis, the site, arehiteeture, etc, 
together with a very elaborate study of the 
Demotic ostraca, full transcriptions and transla¬ 
tions of which form a separate chapter by Mr G 
Mattha in vol 2 

The outstanding contribution to the work, both 
for its scholarship and as the main source of new 
knowledge acquired, is the chapter by Mr, H W 
Fairman on the hieroglyphic inscriptions The bulk 
of these, and the most important, are the stelae 
set up to each bull, on which are recorded the dates 
of their birth, installation and death, together 
with their ages Here and there an additional 
comment of historical or sociological importance 
creeps into the more or less stereotyped formula? 
in which the ceremony of installation is described 
Once, by the mention of a queen in a royal titulary, 
whom Fairman proves to be none other than 
Cleopatra VI, we arc lifted for a moment out of 
the academics of a little-known animal cult in 
Upper Egypt, into the heart of international 
politics in a world disputed bv Antony and 
Octavian How significant such a small detail 
may be is to be read in Mr, W W Tarn’s chaptei 
on “The Triumvirs” in vol. 10 of the “Cambridge 
Ancient History”, where Cleopatra’s installation of 
a new Buchis at the beginning of her reign pro¬ 
vides important evidence for her popularity with 
the Egyptians and for her support of the native 
religion 

Sir Robert Mond has set up a new standard in 
archaeological publications, which will not easily 
be repeated. The expense involved in the pro¬ 
duction of such a work, requiring considerably 
longer and more concentrated research than can 
be squeezed into the leisure between successive 
excavation aefisons, is in itself beyond the purso 
of most bodies auoh os the Egypt Exploration 
Society, which was responsible for the greater part 
of the excavation and for the publication of “The 
Bucheum” Sir Robert not only provided those 
funds, but has also allowed the book to be pub¬ 
lished at a price within the reach of students, to 
whom a three-volume memoir of this size would 
normally be unavailable. It is in fact a standard 
which can only be maintained so long as archaeology 
can find patrons. 


The New Knowledge of Hydrogen 

Orlhohydrogun, Parahydrogen and Heavy Hydrogen. 
By Dr Adalbert Farkas (Cambridge Senes of 
Physical Chemistry ) Pp xiv I 21f» (Cambridge 
At the University Press, 1035 ) 12s fid net 
HEN chemists are told that since the 
principles governing the outer sphere of 
the atom are now established, there is little interest 
left m pure chemistry, they should turn for comfort 
to contemplate our new knowledge on hydrogen 
The book under review will give them competent 
guidance 

The first half of the book deals with the ortho- 
and para-modifications of hydrogen ]>ro[>er, the 
second (smaller) half with heavy hydrogen Whilst 
the former presents a well-established body of 
knowledge, tho latter outlines the beginnings of a 
new, yet unlimited, field of research 

The author, well known by his researches on 
ortho-, para- and heavy hydrogen, marshals the 
various features of his subject with equal case 
The quantum mechanical theory and the spectro¬ 
scopic evidence by wluch the existence of ortho- 
and parahydrogen were predicted , the delicate 
heat conductivity method by which the ortho and 
para contents of hydrogen are determined , the 
theory of heat capacity and of other thermo¬ 
dynamic properties of the two modifications are 
set out with equal precision The problems of 
chemical kinetics, arising ironi the wide range 
of observations on the conversion of ortho¬ 
hydrogen into parahydrogen are discussed with 
similar mastery of facts and theories 
To the chemist, these various conversions arc 
the most interesting part of the subject Not all 
conversions are based on atomic interchange 
between a jiair of molecules Comparison with 
the reaction 

H, + D, 2HD 

has now definitely established this fact 
The interchange between the atoms of hydrogen 
molecules is caused by the contact with hydro- 
genating and reducing catalysts Comparison 
between the catalysed process of atomic inter- 
change, and the catalysis of the chemical reactions 
of hydrogen, will show definitely whether this 
catalysis is based on a preliminary breaking up of 
tho hydrogen molecule, or whether we have to 
envisage other methods of ‘activation’ of the 
hydrogen by tho catalyst 
A wider scope for the study of the atomic inter¬ 
changes of hydrogen which accompany chemical 
reactions is opened by tho disoovery of heavy 
hydrogen The presentation of this discovery and 
of the rapidly growing knowledge derived from 
it embraces the most varied aspects, ranging from 
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nuclear disintegration to the metabolism of 
bactena Here again we find theory and experi¬ 
ment presented with equal clanty 

This review of our knowledge of heavy hydrogen 
will be welcomed just as much as the presentation 
of our knowledge of orthohydrogen and para- 
hydrogen The linking up of both subjects in 
one volume may, however, have some dis¬ 
advantages The rapid advanrement of research 
on heavy hydrogen tends to make a review 
written to-day soon become obsolete It would 
be regrettable if this should endanger the future 
popularity of the book, the first half of which will 
probably retain its usefulness for a long time 
The enduring value of the book lies in the fact 
that it sets an example for the new spirit of 
physical chemistry, in which the fusion of physics 
and chemistry, of theory and experience, should 
be complete 

Introductory Logic 

The Principles of Logic: an Introductory Survey 
By C A Maoe Pp xm-|-388 (London, New 
York and Toronto . Longmans, Green and Co , 
Ltd , 1933.) 12a 0 d. net 

R MACE’S purpose is to help students who 
begin the study of logio, and to supply 
them with a mental discipline by acquainting 
them with genuine logical problems rather than 
by forcing upon them the technicalities of tradi¬ 
tional exercises. The “Principles of Logic’’ will bo 
found extremely valuable by all those who already 
know some logic But it is difficult to say whether 
beginners could master in one year the theories 
and problems so excellently treated m this book 


The increasing complexity of logical systems makes 
it more and more difficult to teach logic in its 
present-day setting to first-year students, who 
may not have much natural aptitude for the 
subject and oannot have the philosophical training 
which, in all fairness, should bo assumed for a 
serious reading of Mr. Mace’s book 

The pedagogical problem involved conoerns less 
the students or the teachers themselves than the 
actual status of logic in our educational system. 
In order to make sure that students master the 
rudiments of sound reasoning before attempting 
prematurely to deal with problems which may be 
beyond them even later on, lecturers have to 
chock their natural inclination to acquaint their 
students with some fundamental developments of 
logic This difficulty could be easily redressed if 
logic were given a place in our sohools 

Without attempting to deal here with the 
various details of the theories bo very ably analysed 
and explained, we may indicate two of the 
principal features of the book. A chapter on the 
“General Theory of Deduction” introduces in a 
simple way the principles of symbolic logic , and, 
secondly, the author has taken great pains m 
bringing together, often with important additions 
of his own, the contemporary efforts to improve 
Mill’s theory of induction. Though Mr Maoe 
treats his problems without exhibiting a partisan 
attachment to a Bohool, he nevertheless favours 
the views of logical analysis as against the on- 
tologism of the Aristotelian tradition, while, 
m the last chapter of biB book, ho seems to share 
a kind of pragmatism which may easily turn to 
soepticism. But after all, is it possible to have any 
logic without some conscious philosophical back¬ 
ground ? 


Short Notices 


Index Qeneraha Qutnztime idition franqaise. An- 
nuatre girUrat dee UntversUis et dee Grandee & colee, 
Academies, Archives, Bibliothiques, Institute seten- 
Ufiques, Jardvns botarnquee el zoologxqwe. Musics, 
ObservaUnres, Sociitis savantes. Public sous la 
direction de Dr. R de Montjessus de Ball ore. 
Pp. vi + F176-f US228 +BE232 + 1284+ 1921 to 
2462. (Paris . Editions Spes, 1935 ) 225 francs 
This “Index Generahs” began publication shortly 
after the close of the War, when “Minerva", hitherto 
the standard reference work to the learned world, 
had suffered considerable reduction of size. “Minerva” 
has developed since then into two portly volumes, 
but the pnoe in English money effectually prohibits 
their general use exoept in the wealthiest of institu¬ 
tions. The “Index Generahs", now in its fifteenth 
year, is a useful singlo volume substitute. 

For those not familiar with the “Index", its 
arrangement is a little peculiar. The first section 


deals with the university institutions of France and 
its colonies, including a brief statement on general 
entrance conditions and, under each institution, 
number of students, budget and a list of the staff 
with their subjects. These page numbers are pre¬ 
ceded by the letter ‘F’. Suooeeding sections, each 
with fresh pagination and with the lettors ‘U.S.’ and 
'B.E ’ respectively, deal similarly with the United 
States and the British Empire. The remaining 
countries of Europe, Africa, America and Asia are 
covered in the next section, which again has new 
pagination, but without distinguishing letters. Suc¬ 
ceeding sections, the pagination continuing, contain 
details of observatories, libraries, scientific institu¬ 
tions and learned societies respectively, the entries 
being arranged alphabetically by oountnes. Then 
ootnes the alphabetical index of the personnel named 
in the text, referenoe being facilitated by the addition 
to the page number of a numeral (1-8) indicating 
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position on tho page. A useful list arranged bysubjocts 
gives the names of those willing to oxohange publica¬ 
tions, and there is a geographical index 

The 1935 issue of the “Index” is now available, 
and the ‘working part’, the indox of personnel, 
runs to 443 three column pages of small but clear 
type Tho volume should bo of service to all who 
have occasion to deal with scientific and loamod 
institutions The information published, for the 
insertion of which no charge is made, is obtained 
directly from tho institutions themselves, and the 
editor, Dr. R do Montessus do Ballore, Sorbonne, 
Pans, 5, informs us that ho welcomes corrections and 
additions to his valuable handbook We hope this 
hint will catoh the eye of thoso rosponsiblo in the 
U.S.S.R for the lack of information from that 
country 

Rayleigh’s Principle and its Applications to Engineer¬ 
ing • the Theory and Practice of the Energy Method 
for the Approximate Determination of Critical Loads 
and Speeds. By Prof G Temple and Prof W G 
Biokley Pp. ix + 158 (London Oxford Uni¬ 
versity Press, 1933 ) 14w net. 

Pnoirs Temple and Bickloy have exemplified and 
extended a pnnoiple put forward by Rayleigh so far 
back as 1877, a principle which, concerned pnm- 
anly with the calculation of the fundamental 
frequencies of vibrating systems, has applications to 
problems of elastic stability, and to various equili¬ 
brium configurations of interest and importance to 
engineers. In the words of the authors, the principle 
may be onunoiated briefly, thus “In the funda¬ 
mental mode of vibration of an elastic system, the 
distribution of kinetic and potential energies is such 
os to make the frequency a minimum”. 

Suppose, then, we are faced with a vibrating 
system the fundamental frequency of which we find 
it difficult, or impossible, to compute Lot us con¬ 
strain the system to vibrate in a specified manner 
in which the mode of vibration is (mathematically) 
known, and approximates as closely as may be to 
the mode of vibration of the actual system We can, 
by an application of the energy method, calculate 
the frequency of this artificial system; and the 
frequency of the actual system will, m general, bo 
less than (in some limiting cases, equal to) this 
calculated frequency. Tho difficult task of deter¬ 
mining the magnitude of the error has been attacked 
by Dr Temple, and we are fortunate m possessing 
in suoh an easily accessible form the record of his 
very interesting • results. 

The power of the method is shown by a series of 
thoroughly practical illustrative examples, and the 
book, which is a very important addition to the 
literature of physios and engineering, has been 
written with a mind sympathetically disposed to the 
capacities of those weaker brethren to whom an 
austerely mathematical argument makes but little 
appeal. Which is not to say that the book lacks 
in mathematical rigour, but merely to hint that 
easier paths are provided for the less mathematically 
minded. A. F. 


Physique rnoldculaire matiire et inergie Par Prof. 
Victor Henri. Pp 436 (Pans 1 Hermann et Cie, 
1033 ) 110 francs 

The present timo appears particularly appropriate 
for an attempt to form n comploto picture of our 
knowledge concerning matter and energy. Starting 
from tho early controversies fought around the 
question of continuity and discontinuity, the author 
describes tho origin of tho atomic hypothesis, the 
idea of chemical elements and their periodic classifica¬ 
tion, and the methods of dotorminuig T^ischmidt’s 
or Avogadro’s numbor This is followed by an 
aooount of the properties common to all chemical 
elements, a history of tho atom and of its spectial 
manifestations. The essential features of radio¬ 
activity, radioaotive elements and isotopes are set 
out in an easily intelligible and attractive form 
Throughout the book are scattered many historical 
data, useful formulae and illustrative numerical 
examples Particular praise must be given to the 
lino diagrams whioh are, with few exceptions, models 
of clearness 

Handbuch der wissenschafUichen und angewandlen 
Photographic Herausgegeben von Alfred Hay 
Band 6 Wissenschaftliche Anxvendungen der 
Photographic. Teil 2 Mikrophotographie Boar- 
beitot von T P6terh Pp lx i 432 (Wien und 
Berlin : Julius Springer, 1933.) 51 60 gold marks. 
This book gives a very full account of the modem 
state of photomiorographio technique in Germany. 
It constitutes, in fact, not only a textbook of the 
practice of the various methods, but also a fairly 
representative handbook on the apparatus manu¬ 
factured by the various optical firms 

The trouble with a work of this kind is tliat its 
detailed character makes it difficult to read as a 
toxtbook It can only function as a reference book, 
but as suoh it cannot fail to be of use to a serious 
worker. It is well printed and illustrated, und those 
who have occasion to uso photo micro graphic methods 
will bo indebted to its author for such a useful piece 
of work 

Check-List of Birds of the World By James Lee 
Potore Vol 2, Pp xvu + 401 (Cambridge, Mass. : 
Harvard University Press London Oxford 
University Press, 1934 ) 17s. net. 

The appoaranco of the first volume of tins most 
useful adjunct to tho work of tho scientific ornitho¬ 
logist has already been welcomed in Nature It is 
a book purely for reference, consisting of a systematic 
list of all known birds, with tho authorities for the 
names used and the distribution of each form The 
like has not been attempted on a world-wide basis 
for a generation, and as the plan and execution are 
admirable the eompleted work should be of great 
service This second volume covers tliree great 
cosmopolitan orders—whioh incidentally inoludo most 
of the birds of special interest to sportsmen—the 
megapodes and game-birds, the cranes, rails and 
bustards, and the plovers, gulls and auks. 
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The Oxford University Arctic Expedition, 1935-36 

By A R Glen and D B Keith 


A N interesting feature of post-War university 
- life has been the active part played by 
Cambridge and Oxford m exploration This 
activity has by no means been limited to a few 
places, and to mention only one or two of the 
places visited, Cambridge exjx'ditions havo earned 
out useful work m various parts of Africa and in 
Greenland, while Oxford expeditions have obtained 
valuable scientific results m South America, Borneo 
and Spitsbergen The first of this kind to spend 
a winter in the arctic was the British Arctic Air 
Route Expedition ot 1930-31, and the expedition 


which was organised by Mr E E Shackleton and 
led by Dr G N Humphreys, now making its way 
from Etah to Ellesmere Land, is the first Oxford 
expedition to winter 

In July, another Oxford expedition is leaving 
England to spend fourteen months on the north 
ooast of North-East Land. It is being organised 
by Mr A Dunlop-Mackenzie * Mr A R Glen, 
leader of the 1933 Oxford University Arctic 
Expedition, is going as leader The personnel of 
nine is made up by three surveyors, two physicists, 
a wireless oporator, a glaciologist, a doctor who 
will also be in charge of the marine biology, and 
a dog-dnver Tho last, Mr Andrew Croft, was a 
member of the British Trans-Greenland Expe¬ 
dition of last year, and will be second in com¬ 
mand of the present expedition 

The sealer, the M S. Polar of Tromso, has been 
chartered, and it is hoped that the north ooast 
will be reached during the first week of August 


A base hut will be built near tho head of Rijp’s 
Bay, and after all the stores and equipment havo 
been landed, tho ship will return to Norway. Tho 
plans are to carry out a topographical and geo¬ 
logical survey of tho unknown north and east 
coasts and of as many of tho northern and eastern 
islands as tune and ice conditions permit, In 
addition to the surveys, researches on the iono¬ 
sphere, atmospheric ozone, electrical disturbances 
and terrestrial magnetism, will bo carried on at 
tho base over tho whole year, and two winter 
stations are to be maintamod on tho inland ice 
with the intention of try¬ 
ing to form an estimate 
of tho present balance of 
glacial conditions, as 
well as investigating tho 
crystallography of sur¬ 
face snow, firn, and of 
blue and white ice 
Finally, a fairly com- 
prehensivebiologicalpro- 
gramme is planned, and 
the land side of this, 
which will consist mainly 
of a study of the birds, 
will be under the direc¬ 
tion of Mr D B Keith, 
whilo the marine work 
will be in the care of the 
doctor 

In addition to general 
observations on the bird 
life, special attention will 
bo devoted to four problems Tho first is that of the 
non-breeding years which seem to occur every 
fourth year m the Arctic It is probable that 1936 
will prove to bo one of these, and if this should 
prove to be the case, the gonads of seleoted species 
will be examined (and preserved) in May, June and 
July, and an attempt will be made to discover if 
there is any evidence that tho non-breeding is con¬ 
nected with the weather conditions of the summer 
or of the previous winter. It has also been suggested 
that exceptionally late breaking of the sea loe, or 
late melting of lake ice, might cause interference 
with the food supply of the birds, and this, together 
with any other factor affecting the food supply, 
will be examined. In the event of 1936 not being 
a year of extensive non-breeding, estimates of the 
proportion of breeding to non-breeding birds will 
be made, and thia may give interesting results, as 
it is a subject on which very little work has been 
oarried out. 
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It is hoped that it will be possible to make a 
detailed study of the snow bunting throughout the 
breeding season, with special reference to territory 
Muoh work has been done and is being done at 
home on the breeding and territorial habits of 
closely allied speoies, and this should prove a 
valuablo comparison, for not only is the habitat 



FlQ 2 Ono of the first colony of Ivory nulls to hr discovered In 
western Spitsbergen by the Oxford 19SS Expedition 


so vastly different from that of the species already 
studied, but also the snow bunting is tho most 
northerly passerine and hence has no food com¬ 
petitors in the form of other passerines The bird 
distribution will also be analysed from the point, 
of view of food supply and nesting sites 

During tho Oxford 1933 Expedition in Spits¬ 
bergen, Mr Hartley and Mr Fisher (Geog J , 84, 
Aug , 1934) carried out a detailed study of the 
manno feeding of sea birds, and correlated tho 
facts with the conditions of the manno fauna 
investigated by Mr Stott Tho fulmar petrols and 
kittiwakes were found to have a feeding zone about 
100 yards long and 50 yards across, close to the 
ice cliffs of tho Nordenskiold Glacier, at a point 
roughly half way from either shore (Fig 3) This 
zone remained a permanent foaturo during July 
and August, and the normal number of kittiwakes 
was about 3,000, while that of tho fulmars 
vaned between 500 and 700, but these numbers 
rapidly decreased in the beginning of September 
From analyses of a large number of stomach 
contents, the. food was found to consist almost 
entirely of the Euphausid Thysanoessa tnermis, 
although an amphipod, Euthermtstes hbellata, 
oocurred oooasionally in small numbers It was 
also found that Thysanoesm was the basic food of 
Arotio terns, Briinnich's guillemots and little auks, 
and also had plaoe in the food of puffins, 
although these were mainly fish-eaters, and of 
Mandt’s guillemots, whioh were found to feed also 
on the general bottom fauna of the inshore zone 
Thus it is of the greatest importance to the bird 
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population, and it is probably only through tho 
blanketing effect of the silt brought down by 
cn-glacial and sub-glacial streams that, it is able 
to live in the extreme surface layer m tins area 
As a large glacier flows from the west ice of North- 
East Land into Rijp’s Bay, and as it is the only 
glaoier with a sea face m the bav, it will be of the 
greatest interest to discover whether the phe¬ 
nomenon is refloated in this area, and also whether 
it occurs in the other bays of the north coast of 
North-East Land 

The 130 miles of almost continuous no cliffs 
on the east and south coasts may give interesting 
conclusions, especially as there are several islands 
off the northern part of the east, coast which may 
offer suitablo nesting sites It is not intended to 
repeat this study in the detail with which it was 
carried out in 1933, but rather to see it the birds 
in those areas resort to these definite feeding zonos, 
and to discover what effect the zonos—if any— 
have on the distribution of tho birds The work 
will probably be correlated by observations on the 
marine fauna, and this will be under the direction 
of the doctor, who is the only memlier of the 
expedition not yot appointed 

Little is known of the breeding habits of tho 
Spitsbergen ptarmigan, and then' are no skins of 
the bird in breeding plumage or of the ducks at 
the British Museum (Natural History) It seems 
likely that the birds breed on moderately high 
ground, and that they come down to the eoasts 
and low unglaciated ground when the snow limit. 



Flo 3 rfordenvklfilil Glacier sea face allowing tlw eave In llront 
of which wai the none frequented by fulmars and kittiwakes 


becomes lower with tho approach of winter 
Attempts will be made, therefore, to find their 
breeding places and to examine their winter 
distribution, as well as the change brought about 
in this by the approaoh of spring Some vears 
ago, reports were brought back from the Ice Fjord 
region of Spitsbergen that there were remarkable 
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fluctuations in the numbers of the ptarmigan, but 
it is very possible that tho reports of the scarcity 
of tho birds were mado on the ovidenoe of the 
summer months, when the birds may have been 
on relatively high ground One of the parties of 
the Cambridge 1932 Spitsbergen Expedition spent 
some time in the Wijde Bay, and while there, 
found a considerable number of ptarmigan above 
the 1,600 ft level Only on one occasion, and 
then towards tho latter part of August, were birds 
found below that height Similarly in 1933, tho 
Oxford Expedition in the north-eastern part of the 
Ice Fjord found only one family of ptarmigan 
during July and August, but in September large 
numbers of the birds were found m tho low valleys, 
the snow level by that time being at about 600 ft 
The reports of number fluctuations may thus, in 
part, be due to variations in the autumn weather 
conditions at the time when the ptarmigan are 
likely to lie driven from the high ground by tho 
approaching winter into tho valleys, where they 
are most easily seen 

It is hoped that it may bo possible to bring 
back the skins of oortam species required by the 
British Museum (Natural History) Somo collect¬ 
ing will be undertaken with the view of ascertain¬ 
ing crop and stomach contents, and all birds shot 
will be examined for lioe, as the parasites of arctic 
birds are very little known All bears and seals 
shot will likewise be examined for parasites Every 
effort will be mado, however, to restrict the shoot¬ 
ing and hunting to a minimum, as the history of 
the fauna of Spitsbergen during the last fifty years 
shows only too clearly the havoc wrought by 
indiscriminate slaughter, although tho efforts of 
the Norwegian Government during recent years 
are meeting with a well-mented success 

The general observations will include notes oil 
such subjects as numbers, distribution, time of 
arrival and time of departure, and as no observa¬ 


tions of this kind have yet been made from North- 
East Land, they may produoe some interesting 
results The only information brought baok during 
tho spnng was that gained by Nordenskiold as a 
result of his journey with Palander m 1873 along 
part of tho north coast The first birds to be seen 
after the winter wore some glaucous gulls on 
March 3, and on April 3 the first snow bunting 
arrived By the middle of May millions of sea 
birds had arrived in tho fjords and were breeding 
on the precipitous slopes of the surrounding 
mountains, notwithstanding that thoro was no 
open water in the near neighbourhood The length 
of time to bo spent in North-East Land by the 
present expedition ought to give ovory opportunity 
for comprehensive study of this kind 

The remainder of the work will consist of 
straightforward botanical collecting, and will aim 
at making as complete an ecological survey as is 
jwssible It is hojicd, however, that it will bo 
possible to make a detailed investigation of surface 
markings, and especially of the polygonal markings 
which appear to be characteristic of arctio and, to 
a less extent, of Alpine regions Various studies 
have been made of these, and perhaps of greatest 
interest in this respect is tho work which has been 
recently oarricd out by Mr N Polunm It seems 
to be probable that the causes vary from place to 
plaoe, and that no generally applicable theory can 
lx* framed , tho investigations of the growth of 
the polygons ovor tho year may, however, throw 
some fresh light on tho subject 

Weather conditions naturally will control the 
degree in which the biological programme of tho 
expedition is carried out, although it is much more 
independent of weather than the survey, for ex¬ 
ample With a working period of fourteen months, 
there is ample scope for varied work The 
expedition expects to return dunng tho late 
summer of 1936 


Cancer and the Theory of Organisers 
By C. ,H Waddinqton, Christ’s College, Cambridge 


T HE fundamental fact about cancerous tissue 
is that it has escaped from tho normal 
growth - controlling agents of the body The 
escape often involves a change in histological type 
The problems which are raised are clearly con¬ 
nected with those studied in experimental em¬ 
bryology, whore again it is the causal mechanism 
underlying growth and histological ohange which is 
under investigation Experimental embryology has 
recently made important advances, and the time 
has perhaps come when it would be profitable to 
consider the way in which the new embryological 


theories would formulate the well-known problems 
of cancer research. 

The illuminating researches of Spemann 1 pro¬ 
vided the beginning of an answer to the out¬ 
standing embryological problem of why one part 
of an egg develops into one organ and another 
part into a different organ. Spemann showed that 
in the amphibian gastrula the developmental path 
followed by any given pieoe of tissue is defined by 
its relation to the blastopore region, whioh was 
therefore termed the organisation oentre. Further 
research has Bhown that one facet of the activity 
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of the organisation centre consists m transmitting 
a stimulus to the ectoderm which comes to he 
above it, causing the latter to develop into the 
neural plate. This is a two-term reaction, between 
the stimulus (or ovocator*), emanating from the 
organising roof of the primitive gut, and the over- 
lying eotoderm. The ectoderm, it was found, will 
only react when it is in a reactive, or ‘competent’*, 
state Very little is known about tho nature of 
competence or how it is acquired, probably 
changes aro proceeding within tho colls from the 
time of fertilisation onwards eventually bringing 
them into an unstable state, when the evocator- 
stimulus is able to push them into one develop¬ 
mental path or another Tho evocator stimulus 
has been shown to bo duo (both m the amphibia* 
and in birds*) to the presence of a chemical sub¬ 
stance, as to the nature of which a great deal of 
research is being earned on at tho present time 
The two concepts of evocators and competent 
tissues can bo applied, with Homo modification, to 
tho consideration of cancer. There is little evidenco 
that the susceptibility of adult tissue to cancer- 
provoking agents vanes in the same way as the 
competence of embryonic tissue varies with the 
passage of development, although tho fact that 
cancer is to some oxtont an old-age disease may 
lie suggestive in this connexion. But as between 
different individuals, the genetio differences in 
suscoptibdity to cancer may be considered as 
differences of competence in the gonotioally 
different tissues Again, changes of competence 
need not be due to internal causes Thus it has 
been suggested* that the mammary gland must be 
acted upon by oestrm before it is capable of reacting 
to the spcoifio lactation hormone One can 
phrase this either as a oase m which cestrin bangs 
about a ohange in the competence of the mammary 
gland, or one in which lactation depends on the 
consecutive action of two evocators In dealing 
with the facta of the inception of cancer, it may be 
necessary to envisage similar ohams of reactions 
Many types of cancer-producing stimuli, or 
‘cancer-evocators’, have been described viruses, 
specifio chemical substances, spontaneous changes 
in the metabolism of the cells, general lrntating 
agents, eto. Particular interest is attaohod to the 
sterol-like subrftanoes reoently isolated and syn¬ 
thesised by Kennaway, Cook and their collabora¬ 
tors 7 The evooator of the amphibian neural 
plate probably belongs to the same group of 
substances*. In fact the similanty is so close 
that one at least of the synthetic carcinogenic 
substances, namely, 1:2.5.6-dibenzanthraoene, 
is probably capable of aoting as an evocator 
when introduced into the amphibian gastrula*. 
The reciprocal experiment cannot yet be made, 
as the evocator has not yet been purified Woerde- 


man'°, some time ago, had the idea that cancer 
tissue might be able to act as an evocator, and 
succeeded in confirming the suggestion, but 
unfortunately it did not occur to him that all 
adult tissues might have the same capacity, and 
he made no controls to exclude such a possibility. 
Later work by Holtfreter 11 and others has shown 
that this is in fact tho case, and it is still unproved 
that tho ovooating properties of cancer tissue are 
any different from those of any other part of the 
body Holtfreter also made the very important 
discovery that tho newt ovocator is present 
throughout the whole egg, although it is active 
only in the region of tho organisation centre In 
tho remainder of the egg it can bo activated by any 
process which ooagulates tho cell proteins One 
immediately searches for some metabolic pecu¬ 
liarity of the organisation centre which might 
explain the liberation of tho active evocator in 
that region The most strikmg feature which has 
been discovered is the extremely rapid disappear¬ 
ance of glycogen 1 * The activation of the evocator 
may not be necessarily connected with this 
glyoogen anabohsm, but the facts suggest that 
interesting comparisons may Iks possible lietwoen 
tho metabolism of the organisation centre and that 
of tumour tissue 

Tho analysis of development into evocators and 
competent tissues is only half the story. The 
organisation centre is not uniform, one part of 
it stimulates tho eotoderm to form the neural 
plate of a head, while another part mduoes the 
formation of tho spinal column” These regionally 
different effects cannot bo accounted for by tho 
mere presence of one ohomical substance , they 
necessitate the assumption of a regional distribu¬ 
tion of one or more aotivo substances within the 
organisation centre. The processes by which 
different parts of the centre induce the formation 
of different definite organs are spoken of as 
‘individuating actions’, and the organisation centre 
is said to be the oontro of an ‘individuation field’* 
The mam characteristic of an individuation field 
is that all tissue lying within it tends to be budt 
up into a complete embryo, and in any one part 
of tho field all tissue tends to be built up into 
the organ corresponding to that part 

The individuation field, then, is the agent* 
which controls the growth of tho different parts 
m a harmonious way so that a normal individual is 
formed In later life, the individuation field splits 
up into smaller separate fields, such as log fiolds, 
head fields, etc These are the agents from which 
oanoerous growth has escaped In mammals thoir 
effects are normally not very striking , their 
influence is confined to the control of tho minor 
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repair growth of the body, and they are probably 
capable of very little more than tins The adult 
fields, however, are much more potent in those 
animals in which regeneration is possible In the 
newt, for example, the leg field can mould into 
a limb any mass of oompetent tissue either grafted 
into it or formed as a regeneration bud 

Possibilities of the experimental testing of the 
action of powerful individuation fields on cancerous 
tissue immediately suggest themselves Is there 
a difference in the susceptibility to cancer between 
the Urodeles, which havo a high capacity for 
regeneration, and the Anura, wlnoh have a low 
oapacity ? If there is, is the differenoe due to the 
presence of more potent individuation fields in the 
UrodcleB, or to a greater competence of their 
tissuo for proliferation ? In some animals there 
are differenoos m the capacity for regeneration in 
different organs , one would like to know whether 
these differences are correlated with differences in 
the susceptibilities of the organs to cancer, or with 
tho behaviour of tumour tissue transplanted to 
the various sites 

Onco the problem of the relation of canoer to 
tho individuation fields has boon stated, the 


methods of attaok are legion Some work has 
already been begun ; canoer tissuo is being trans¬ 
planted into embryomo regions whore powerful 
fields are at work, and the influenoe of carcinogenic 
agents on regeneration is being investigated. But 
the embryologioal approaoh to the study of oanoer 
has been stated here in the hope that workers 
whose experience has brought them into closer 
contact with tho facts of the moidenoe of canoer 
may be led to see whether this point of viow may 
not enable valuable conclusions to be drawn from 
the faots which aro already known 
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Obituary 


Sm Edward Sharpey-Schafer, fes 
HE death of Sir Edward Sliarpoy-Schafer at 
North Berwick on March 29, in his eighty-fifth 
year, will bo greatly regretted all tho world over 
His method of resuscitation of the apparently 
asphyxiated, for which he was awarded the Dis¬ 
tinguished Service Medal of tho Royal Life Savmg 
Society m 1909, brought lum well-mented fame. 
Public notices describing the method and placod in 
conspicuous situations wherever there is danger from 
death by drowning and gas poisoning, and its use by 
all first-aid societies and ambulances, have rendered 
its discoverer the best known of all physiologists so 
far as the goneral pubho is concerned. 

Sharpey-Schafer was a genius in the realm of 
physiological research and teaching. In all his work 
ho was remarkably lucid and arranged his facts m a 
vory interesting and refreshing manner, keeping his 
loctures alive by frequent reference to the researchers 
who were responsible for the work under considera¬ 
tion. Both in his discourses and in his writings he 
fully realised the value of demonstration and used 
clevorly selected illustrations m abundance. His 
system of teaching histology sorves as a pattern, and 
his publications in this field include “A Course of 
Practical Histology”, ‘‘Essentials of Histology” 
which has reached its thirteenth edition, and a 
“Text-Book of Microsoopio Anatomy” which forms 
Part I of Vol 2 of “Quain’B Anatomy”, of which 
Sharpey-Sohafer was one of the editors For his 
experimental classes he wrote a concise handbook, 
“Experimental Physiology”, 


Sharpey-Schafor was educated at Clewoi House 
School and University College, London, whore he 
gamed soveral scholarships, including tho first Sharpoy 
scholarship. Ho sorved as assistant professor of phy 
siology from 1874 until 1883 when Burdon-Sanderson 
was in charge, Sharpoy the histologist having resigned 
in 1874 , in this year Sharpey-Schafer gamed the 
M.RO.S Burdon-Sanderson was appointed to the 
chair of physiology at Oxford in 1883 and thus 
Sharpey-Sohafer became Jodrell professor at Uni¬ 
versity College, London, in the same yoar. He occu¬ 
pied this chair until 1899. when he was elected to the 
chair in the University of Edinburgh. This he re¬ 
tamed until 1933, when on his retirement he had 
completed fifty years of service as a teacher of his 
scionco. Thus he came into contact with largo 
numbers of students, scientific and modical, from all 
parts of the world During the same period he 
encouraged and trained many researchers and future 
professors of physiology. He kept an active interest 
in research right up to his retirement, and amongst 
his most recent work was an experiment on nerve 
function which involved an experimental section of 
a nerve in his arm. His researches brought him the 
fellowship of the Royal Society in 1878 when he was 
only twenty-eight years of age. The same sooiety 
awarded him a Royal Medal in 1902 and its most 
coveted prize, the Copley Medal, in 1924. 

Another field of research in which Sharpey-Schafer 
was actively engaged concerned the ductless glands 
and internal secretion. With Oliver he was a pioneer 
in the investigation of the funotion of the suprarenal 
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gland*. Swale Vinoent, one of his assistant*, also 
played a prominent part in the earlier researches on 
internal secretion and observed development of 
immunity to hormones In this field Sharpey-Sohafer 
occupied a leading position and published “The 
Endoonne Organs”, originally founded upon a course 
of lectures, the Lane Medical Lectures, delivered at 
Stanford University, California, in the summer of 
1913. The first edition of this book was published 
in 1916 and the second, Part I in 1924 and Part II in 
1926. He introduced the term autacoid (dvros, self 
and aKos, a medicinal agent) to include those drug-hke 
substances produced by tbe organs of internal 
secretion for the purpose either of exciting or of 
restraining the activity of other organs , for the 
excitants he kept Starling’s original term ‘hormones’ 
and for the restraining substances he mtroduoed the 
term ‘ohalones’. His other researches and publications 
were very numerous and covered nearly the whole 
field of experimental physiology and histology. His 
early work on the minute structure of tho fibre of the 
wing muscle of insects and his theory of muscular 
contraction attracted much attention Ho also 
investigated ciliary and amoeboid movement, the 
function of the spleon with the plethysmograph, 
fat absorption by the small intestine, localisation 
of function m the brain and the tracts of tho spinal 
cord, during his earlier days , the Study of pulmonary 
blood pressure, vagotomy and other nerve section 
covered later stages of his career 

Three publications deserve special mention, namely, 
the “Advanced Textbook of Physiology”, Volume 1 
in 1898 and Volume 2 in 1899, to which many of the 
leading physiologists—including Gaskell, Gotch, 
Leonard Hill, Gowland Hopkins, Langley, Burdon- 
Sanderson and Sherrington in Great Britain—con¬ 
tributed and of which Sharpey-Schafer was editor, 
also the “History of the Physiological Society 1876- 
1926” ; he was the last of the original members and 
was elected an honorary member of this Society in 
1930. Further, he founded the Quarterly Journal of 
Experimental Phytiology in 1908 and edited it until 
his retirement in 1933. Volume 23, 1938, of this 
journal consisted entirely of original papers written 
by past and present assistants numbering twenty- 
nine and was dedicated to himself. Ho was presented 
with a bound ocrpy of the volume containing an inter¬ 
leaf with their signatures ; to obtain the signatures 
the interleaf had to travel to South Africa, New 
Zealand, Canada, America and China. On receipt of 
this bound volume on December 26, 1934, Sharpey- 
Sohafer wrote : “I have now received the bound copy 
of the Honour Volume with the signature pages— 
which have gone round the world—bound in. It is a 
very handsome book, but I do not treasure it on that 
account, but for the pleasant memories it recalls.” 
The Quarterly Journal of Phynology is now edited by 
a board of editors assisted by a number of collab¬ 
orators, and in a foreword to Volume 24, the 
editorial board paid him the following tribute, that 
they will endeavbur to continue the traditions and 
to maintain the level established by its founder, 
Sharpey-Sohafer. 


He took an active interest in the proceedings of 
the British Association for the Advancement of 
Science, serving as its secretary from 1896 until 1900. 
He was its president in 1912, and in his presidential 
address created a sensation by suggesting that early 
living matter had its origin in colloidal slime and that 
chemico-physioal activity was sufficient to explain 
vital processes without the aid of any special vital 
force He was kmghtod in the following year, 1913 

8harpey-Schafer was an honorary fellow of 
numerous medical sooietios, and was LL D of the 
universities of Aberdoon 1897, MoGill 1908, 8t 
Andrews 1911 and Edinburgh 1933, also D Sc of 
Trinity College, Dublin 1906, Cambridge 1914, Mel¬ 
bourne 1914, Oxford 1920 and the National University 
of Ireland 1933 ; he was also M D of Berne 1910, 
Groningen 1914, D Sci M6d , Louvain 1930 and Hon 
¥ R.O P of Edinburgh 1931 He received also the 
Baly Medal of the Royal College of Physicians in 1897 
In 1923 he was president of the International 
Physiological Congress and in 1933 president of the 
Royal Society, Edinburgh, receiving its Neill Medal 
in 1922 

Sharpey-Schafer’s father was Jamos William Henry 
Schafer of Hamburg and Highgato Sharpey-Sohafer 
married twice, first in 1878, Maud eldest daughter of 
A W Dixey ; she died in 1896 Hn Becond wife 
whom ho married in 1900 is Ethel Maud, youngest 
daughter of J H Roberts, F R.C 8. Lady Sharpey- 
Schafer survives him, as also does a daughter, Miss 
Sharpey-Schafer Ho also had two sons , the eldest 
became a naval officer and tho lounger was a medical 
student at Cambridge when the War broke out At 
this tune, 1914, tho elder son had retired from the 
Navy and was engaged m planting in Malaya Ho 
left this for War service, at first in connexion with 
the harbour of Singapore and later with the Home 
Fleet, in the service of which he lost his life The 
youngor son joined up almost at onoo for sorvioo in 
France, was reported missing and lost his life very 
early in the War Tho elder son hod two sons, who 
Survive their grandfather , one is a doctor on the 
medical staff of University College Hospital, and the 
younger is a lieutenant in the Navy 

While professor at the University of Edinburgh, 
Sharpey-Schafer resided at North Berwick, at first at 
‘Marly Knowe’—a fine homo occupying a beautiful 
site on a small hill overlooking tho west end of tho 
town and the Firth of Forth. At this home during 
the summer term he and Isvdy Sharpey-Sohafer 
graciously entertained members of his staff and 
numerous undergraduates, arranging all kinds of 
games from golf on the mam links to bowls and 
tennis on their garden lawn These functions were 
alwaj’S greatly enjoyed by all under the kindly 
guidance of their esteemed professor and his charming 
lady. Among those associated with him in his early 
days in Edinburgh wore tho late T H Milroy (Belfast), 
John Malcolm (New Zealand), P. T. Herr mg (St 
Andrews), the late Sutherland Simpson (New York), 
F. H A Marshall (Cambridge), John Tait (Montreal), 
Andrew Hunter (Glasgow), W A. Jolly (Cape Town), 
H. Pringle (Dublin), J. Lockheed (Gibraltar) and 
W. Cramer (London). With these and other assistants 
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he may be said to have founded the Schafer school 
of physiologists. 

Sometimes when the Physiological Society met in 
Edinburgh, Sharpey-Schafer would complete the 
scientific business in the morning and then invite all 
the members to spend the afternoon with his family at 
‘Marly Knowe’, North Berwiok. Dunng his later 
years he resided at ‘Park End’, North Berwiok—a 
house on the foreshore of the Firth of Forth near the 
golf course. In 1933 ho underwent an internal 
operation and withstood it exceedingly bravely but 
later developed pneumonia He apparently recovered 
somewhat from these trials, and was able to go about 
again slowly and to entertain his friends with his 
usual mental acuteness. He resigned his chair m 
Edinburgh in 1933 and remained at 'Park End’ but 
had intended, Booner or later, to move to the south 
of England to be nearer other members of his family. 
However, he never left North Berwick and died near 
the golf oourso and tho Firth of Forth which ho loved 
so much. 

With such large numbers of students in his classes, 
few of them were able to know tho man apart from 
official duty, and to some Sharpey Schafer appeared 
rather distant, hut all his assistants and research 
workers were able to appreciate tho kindly heart and 
goodwill which characterised tlieir chief and bene¬ 
factor In 1922 his past and present assistants, 
co-workers and research pupils presented him with 


a portrait plaque and medal j the plaque we under¬ 
stand is now at University College, London. Most 
of his older students did not know him as Sharpey- 
Schafer but as Soh&fer. He adopted the former 
name m 1918 to emphasise his indebtedness to 
Sharpey, who inspired his early work It is impossible 
for an old assistant to express Ins feelings adequately 
for this great scientist and staunch fnond 

J. A C 

We regret to announce the following deaths 

Mr C F Cross, F R S , who was associated with 
the late Mr. E. J Bevan m tho viscose process for 
the production of artificial silk, on April 15, aged 
seventy-nine years. 

Prof W R Hodgkmson, formerly professor of 
chemistry and metallurgy at the Ordnance College, 
Woolwich, an authority on the chemistry of ex¬ 
plosives, on April 8, aged eighty-throe years. 

Mr H R. Kempo, formerly principal technical 
officer and electrician to tho Post Office, and author 
of the “Enguieer’s Year Book”, on Apnl 10, aged 
eighty-throe years 

Dr Albert Mann, of tho U S National Museum, 
Washington, formerly professor of botany in the 
Ohio Wesleyan University (1895 1900) and m the 
George Washington University (1907-9), an authority 
on diatoms, on February 1, aged eighty-ono years 


News and Views 


The Sugar Beet Industry m Great Britain 

The United Kingdom Sugar Industry Inquiry 
Committee, the report of which (H M S O Cmd 
4871) was issued last week, failed to come to a 
unanimous conclusion on the fundamental issue of 
whether the beet sugar industry should be carried 
on with State assistance The subsidy policy which 
was initiated in 1924 essentially as an experiment 
has already cost the Exchequer more than forty 
million pounds, and its extension for the present 
season will cost more than seven million pounds 
Mr. Wilfred Greeno, tho ohairman, and Sir Kenneth 
Lee, in their majority report, conclude that there 
is no reasonable prospect of the industry being per¬ 
manently self-supporting The principal value of the 
industry is as a relief measure to arable farming, but 
they consider the method extravagant and inequit¬ 
able. Over the whole period of the subsidy, the cash 
payments to farmers have only just equalled the 
oost of assistance. The same acreage of beet could, 
m fact, have been, and still could be secured as 
cheaply by paying farmers to grow sugar beet and 
keep them on the farm for use as they thought fit. 
The majority is unable to recommend the oon- 
tinuanoe of State support beyond the maximum rate 
of duty preference grant to Colonial sugar, and it 
recognises that this would substantially mean the 
discontinuance of the beet sugar industry in Great 
Britain. Compensation to farmers is proposed for 
three years on an acreage basis. 


In tho mmority report, Mr Cyril Lloyd emphasises 
the difficulties of forecasting the trend of future 
pnoes, and of giving prociae values to tho indirect 
benefits from the industry National considerations 
of the difference between free trade and protectionist 
policies are, for him, of much greater importance 
than the contention that, biologically, sugar cane is 
more efficient than sugar beet for tho production of 
sugar, He recommends continuing the assistance for 
a long-term period by a levy on all imported sugar. 
Tlie reports agree on the broad principles of a re¬ 
organisation scheme, should it bo decided to continue 
the industry It is proposed to amalgamate the beet 
sugar interests, and to control the whole industry by 
a Permanent Sugar Commission. It is also agreed 
that any such scheme should provide for a programme 
of research and education on a scale very muoh larger 
than that whioh has existed up to the present. 
Valuable educational work has been done locally by 
the factories’ agricultural staffs, county organisers 
and other educational and research institutes, and, 
since 1927, about .£4,000 a year has been spent by 
the factories on a national programme of technical 
experiments and education, including a prize aoheme 
for beet growers. In spite of the very large sums 
involved in assistance to the industry, no funds 
whatever have been made available by thq State 
itself for research, and no fundamental research 
of any kind in sugar beet problems has been 
Initiated. 1 ' 
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Rivers Medal, 1934, and North African Studies 

The selection of Miss Gertrude Caton-Thompson 
for the award of the Rivers Memorial Medal for 1834 
by the Council of the Royal Anthropological Institute 
will be cordially endorsed by all who follow the 
progress of archreologioal studies with any degree of 
close interest The medal is awarded annually, and was 
foimded to perpetuate the memory of the late Dr 
W.H.R. Rivers by recognising work of outstanding 
merit m any branch of anthropological studios Miss 
Catou-Thompaon’s work as an excavator of arcluco 
logical sites has covered a varied field in time and space 
It has ranged from tho earliest prehistoric period to the 
fringe of historic times in Egypt, tho Libyan Desert 
and southern Africa Her investigation of the 
Zimbabwe culture of Southern Rhodesin has not 
only pricked the bubble of speculation, but it has also 
based the solution of an obscure problem of African 
ethnology on an assured body of archaeological fact 
No one will question that Miss Caton-Thompson’s 
work is “characterised by wido knowledge, sound 
judgment and insight”, to quote tho words of Dr 
H. 8 Harrison in making the presentation of the 
medal at the meeting of the Royal Anthropological 
Institute on April 8, at which Miss Caton-Thompson 
delivered a lecture on the results of the Institute’s 
arohieologioal expedition to the oasis of El Kharga, 
of which she has boon m charge Tho importance of 
those investigations may bo gauged from her examina¬ 
tion of their bearing on some Stone Age problems of 
North Africa—problems which recent studios, 
especially by French orclusologists, show to bo 
assuming an increasing importance in the recon¬ 
sideration of tho prehistory of North Afnoa and 
its relation to the origin and development of the later 
palaeolithic and raesolithio cultures of Europe (See 
Nature, 133, 107 ; 1934. 134, 975, 1934. 135. 

550 ; 1935. An account of the investigation of the 
rock-shelter of Afalou in Algeria will appear shortly ) 

Miss Caton-Thompson’s investigations of geo- 
logioal and archaeological conditions at Kharga, 
which have extended over a period of three years, 
have fulfilled expectation in throwing much light on 
the succession of cultures in the early stone age of 
Egypt and the desert, and have provided material 
of oruoial importance for the problem of early man 
in North Africa as a whole. They have demonstrated 
the inseparable relation of the distribution of oarly 
naan to water supply throughout this region, even 
where no visible indications of water supply are 
associated wit\i isolated finds m the desert conditions 
olf to-day Variation m the quantity and distribution 
of moisture in qua tomary times, as indicated by an 
examination of the geological conditions at Kharga, 
affords a chronological criterion in determining the 
age and succession of stone age cultures. Miss Caton- 
Thompson indicated the significance of the mound 
Springs m French North Africa, where an Upper 
Aeheulean.Srith which nothing in Egypt is comparable, 
khows non-local peculiarities which link with Palestine. 
InoOmparing and oontraatingthe succession of cultures 
at Kharga from Acheuleo -Levall oisean to neolithic 


with that of adjacent regions. Miss Caton-Thompson 
pointed out that M Vaufrey’s views on the dating of 
the Capstan culture, if fully accepted, force a revision 
of ideas concerning Aungnacian origins m western 
Europe and Kenya, and a minting of desert pioto- 
graphs Certain gaps in the series might, she thought, 
be bridged by disoovenos in the later Aterian series 
On the whole. Miss Caton-Thompson’s investigations 
in tho later phases of the Kharga series would appear 
to support tho most recent viows of French archaeo¬ 
logists on the weight to bo given to local development 
and specialisation ratlior than to contact and move¬ 
ment 

F. W. Harmer (1835 -1933) 

Aprii, 24, 1835, saw the birth of Frederic William 
Harmer, one of tho pioneers in the field of East 
Anglian geology, and one of tho lust of tho distin¬ 
guished amateurs by whom the science was ad\ anced 
so much during the Victorian era Harmer came 
of an old Norfolk family, and by his public services 
was prominently identified with the nty of Nor¬ 
wich In his oarly years ho had only scanty loisuro 
to dovote to geology, but a chance mooting with tho 
younger Soarlos Wood was the beginning of a long- 
continued geologic al partnership The map they 
prepared of tho glacial deposits of Norfolk and 
Suffolk on a scale of 1 mch to the mile was the first 
’drift’ map of the kind m tho world After tho pub¬ 
lication of much valuable material on the Pleistocene 
deposits of the east of England, came Mood’s death 
m 1884 For a tune, Harmer devoted himself to 
municipal duties and the politics of the day, but 
some ton years later, when ho might well ha\o felt 
entitled to tho leisure of life, he resumed an intense o 
study of the Tertiary and Quaternary geology of 
East Anglia and the Continent A series of papers 
on tho Crags, still standards for reference and highly 
esteemed, inaugurated a new regime in East, Anglian 
geology; and his contributions to glaciology and 
palmo-motoorologv wore no less stimulating Two 
outstanding productions of the evo of his life, each 
entailing immenso labour, were the detailed map 
showing the types of boulder clay and trails of 
erratics in England and Wales, and the groat mono¬ 
graph, published by the Palmontographical Sooiety, 
on the Pliocene Mollusca The latter work was an 
achievement which will long earn the gratitude of 
investigators, and will ever remain a fitting monument 
to his memory An appreciation of Mr Harmer’s 
scientific work appoared in Nature for June 9, 1923 
(p. 779). Sir Sidney Harmer, formerly director of the 
Natural History Departments, British Museum, is a 
son of Mr F. W. Harmer. 

Franz Chvostek (1834-84) 

This year marks the centenary of the birth of 
Franz Chvostek, one of the most eminent Austrian 
military doctors of the last century. The exaet day 
and month of his birth are not ascertainable Ho 
qualified in 1881, aqd for the next few yoors he 
served as a regimental medical officer. In 1868 he 
was appointed lecturer m electrotherapy at the 
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Joseph Academy in Vienna, where he succeeded 
Duohek as director of the medical clinic in 1871. 
He held that office until 1874 -when he became head 
of a medical department in the Garrison Hospital, 
Vienna, and remained there until his death on 
November 16, 1884 His literary activity is shown 
by the fact that during the last twenty years of his 
life he published no less than 163 articles on various 
medical subjects. Although he specialised in electro¬ 
therapy, he published only six papers on the use and 
value of electricity in medicine, most of his writings 
being oonoemed with the pathology and treatment of 
diseases of the nervous system His name is attached 
to a sign consisting in the sudden spasm seen on 
tapping one side of the face 

Excavations at Colchester 

Thh preliminary survey, antioipatory to complete 
publication, of the results of five years excavation on 
the Romano-British site at Colchester, which Mr 
Christopher Hawkes contributed to The Times of 
April 12, by bringing together the more significant 
of the details already reported in the accounts of 
ourrent progress, gives a clearer conception than has 
previously been possible of the extent to which this 
investigation has added to our knowledge of condi¬ 
tions in south-eastern Britain immediately before, 
and in the early days of Roman conquest. The 
magnificent system of fortification wluch has been 
revealed, in its relation to the occupation site wbioh 
it defends, beam eloquent testimony to the high 
degree of organisation and the social and political 
importance attained by this British town, while 
the character of the finds, especially the local factory 
of Samian ware, a feature without known parallel m 
Britain, inchoates, on one side its importance as a 
centre of British culture, and on the other its standing 
as a point of close economic, and probably political, 
relation with the Continent Although it has been 
possible to follow the course of events on the area of 
British occupation and its history in later days m 
some detail, the position still remains somewhat 
obscure. It would appear as if still more important 
discoveries have yet to be made. Nothing that 
appeals as adequate to the dignity of this centre of 
the Belgio settlers has as yet been discovered. It is 
all the more important, therefore, that means should 
not be lacking to follow up the investigation before 
the commercial development of the area precludes 
further excavation. The appeal, of the Colchester 
Exoavation Committee for further funds deserves, 
and should receive, generous support. 

Unveiling of the Replica of the Rocket Locomotive 

On April 11, the Minister of Transport, Mr. L 
Hore-Belisha, unveiled the now replica of the Rocket 
which has just been added to the locomotive collection 
in the Science Museum, South Kensington, Mr. 
Hore-Belisha pointed out that the importance of the 
Rocket in the history of the locomotive lies in the 
fact that the chief features of its design had been 
followed down to the present day. He then referred 
to the precautions for the public safety whioh have 


been taken from the earliest days of the railway, so 
that the numerous regulations which govern the 
movement of traffic on rails are not regarded as 
restrictions, but as guarantees of efficiency and 
security Had similar foresight been shown in con¬ 
nexion with the motor-car, the nation might have 
been spared the material, economic and personal loss 
whioh the weekly casualty lists reveal We are now 
trying to make good rapidly the omissions of forty 
years. The measures we are now forced to institute, 
had they proceeded pan passu with the growth in 
the numbers of mechanically propelled vehicles on 
the road, would have been regarded as natural. 
Methods of road traffic control arc being borrowed 
from the railway The Rocket demonstrated its 
capacity m a competition on the railway To-day, 
it would probably have been sent to the testing 
station at Vitry, in Franco, to enable its operation to 
be scientifically studied In the country which pro¬ 
duced the Rocket, there is no similar testing station 
for locomotives, and Mr Hore-Belisha expressed the 
hope that the omission would be repaired 

Liverpool Naturalists’ Field Club 

On April 27 the Liverpool Naturalists’ Field Club 
celebrates the seventy-fifth anniversary of its founda¬ 
tion by a field meeting at Rabymere, Cheshire, where 
its first meeting was hold in 1860 Tho Club has been 
responsible for three floras of Liverpool, one the work 
of Mr. Robert Brown, who also wrote the botanical 
section to the British Association Liverpool Hand¬ 
book, and the last two the works of Col C. T Green. 
Founded by the Rev H H Higgins (president 
1862-93) and Dr Joseph Diokinson (president 1880- 
62) the Club has maintained an active and amiable 
oo-operation between professional scientific workers 
and amateurs m all branches of field natural history, 
and at present has raferees m botany (W. 8. Laverock), 
micro-fungi (Dr C. T Green), aquana (Frod Jefferies), 
lepidoptera (Mrs Makinson) and ornithology (Eno 
Hardy), the ornithological section having plans to 
form a local bird observatory or ringing station like 
that at Heligoland, as a mark of the anniversary. 
Some of the leading members in the Club’s history 
were : Rev. H. H Higgins, who discovered 200 
additions to the local flora in four years, and was 
author of works on the fungi, Diptera, flora and 
other subjects of the Liverpool district, and particu¬ 
larly the notable collection of fern fossils he discovered 
at Ravenhead, Lancashire , G H. Morton (president 
1894), who delivered an address to the Club on 
the geology of Liverpool which the council published 
and whioh was later enlarged into his celebrated 
“Geology of Liverpool” ; Col. J. W. Ellis (president 
1899 and 1910) and Prof. Robert Newstead (president 
1907-8), entomologists, and Dr. Joseph Diolun- 
son, author of the second “Flora of Liverpool”. 
Sinoe its foundation, the Club has not failed to issue 
an annual proceedings of 40-60 pages, and at one 
tune its members issued their own monthly journal, 
the Liverpool Naturalists' Scrap Book, followed by 
the Liverpool Naturalists’ Journal. The honorary 
secretary is Mrs. W. 8. Laverock, MiUbank, Mill 
Lane, Wallasey. 
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Jersey Meeting of the British Empire Naturalists' 

Association 

The decision of the council of the British Empire 
Naturalists’ Association to hold a summer holiday 
mooting at Jersey in the latter half of June is an 
interesting tribute to the natural history interests of 
the Channel Islands, whore so many Continental and 
North African plants reach the northern limit of 
their distribution, and certain reptiles and birds 
unknown in England may be studied In its flora, 
Jersey holds most interest to the British naturalist 
for tho very mild winters permitting up to forty 
species to flower m late December, thus producing 
a Continental rather than British flora Tho most 
interesting species on the island not found m the 
rest of the British Isles are the Jersey bugloss , the 
Jersey toadflax, one of the rarest of European flowers 
blooming at tho end of May ; the Jersey star thistle , 
and tho loose flowered orchid The region of St 
Ouens Bay is considered the richest botanieally, for 
there are fow woods on the island, though suoh raro 
flowers elsewhere in Britain as the wild daffodil 
flourish on the cliffs, maiden hair fern in certain rocks, 
wild wallflower on the walls of Mont Orguoil Castle, 
yellow horn poppy, golden samphire, sea-lavender 
and sea kale on the coast Sctrpua amcricanus, found 
at St Ouen’s Ponds, is a vory rare rush of the Jersey 
flora, while the Jersey fern (Gymnogramme leplophylla, 
Des ), a North African species, is equally interesting 

Fhom the point of view of marine zoology, Jorsey 
offers invaluable opportunities to the visitor Fre¬ 
quent storms hav o revealed the stumiis of submerged 
oak and alder forests in St Ouen’s Bay, the Museum 
of the Societd Jersiaise possessing a photograph 
of some five hundred stumps visible on ono occasion 
Of bird-life, the island is rich m soa-birds, and a 
young herring-gull ringed by the London Natural 
History Society at tho colony at Point Grosnez on 
June 24, 1934, was recovered at St Nazair (Loire 
Inf), France, on November 1 The beautifully 
marked wall lizard is found on the island, though it 
does not occur in Britain except, as an escaped pet. 
Similarly, the insect fauna is rich in Continental 
forms, particularly butterflies, seldom reaching 
England Geologically, Jersey resembles France, 
though ui parts it may be likened to South Ireland, 
Devon and Cornwall The rocks are mostly granitic 
Jersey has the most varied rooks of tho Channel 
Islands, presenting a mixture of metamorphic rocks, 
conglomerates, and sandstones with syenites and 
quartzites, while shale and blown sand are also 
prevalent Ardhcologioally, tho island is noteworthy, 
and its cromlechs have caused wide interest, especially 
the large one at Mount Orgueil. The president of the 
British Empire Naturalists' Association is Mr 
Douglas English The arrangements of the Jersey 
meeting are in the hands of the honorary secretary 
of the Jersey branch of the Association, Mr E. R. 
Caaimir, Font Hill, Woodville Avenue, Jersey 
Rationalization m industry and Technical Education 

Ik his presidential address to the Association of 
Technioal Institutions at the annual general meeting 


on February 22 and 23, Brig -General Sir Harold 
Hartley discussed the question of how far the present 
trend of industrial development, and particularly the 
increasing size of industrial \mits, presents new prob¬ 
lems in technical education Following the rapid 
progress of both pure and applied science under 
which co operative research has been initiated and 
tho processes of tho older industries subjected to 
scientific scrutiny, m addition to the development of 
entirely new industries, had oome the beginnings of 
rationalisation The tendency to uicrease the size 
of industrial units and to operate on tho principles 
of mass production mvclves scientific research for 
tho analysis and control of each process While tho 
disturbance produced by tho War was a prime cause 
of tho failure of those methods to raise the standard 
of living, misuse of opportunities afforded by research 
oould intensify our difficulties Tho modem method 
of production creates a new senes of problems 
involvmg the co-operation of a team of specialists, 
and this team work is the characteristic feature of 
large-scalo management The smooth running of a 
large-scale unit depends on each of the components 
engaging intelligently m its task and performing this 
in proper co ordination with the rest 

Sir Harold Hartley suggested that technical 
institutions can do something to assist those entering 
industry to understand their functions m relation to 
others, anil in selecting individuals best suited for 
the various tasks The extent to which it is possible 
to give the student a general picture of the industry 
which he is to enter, its organisation and manage¬ 
ment, and its relation to other industries requires 
careful consideration The relation between tho 
technical and commercial departments and the 
assistance which statistics afford to management are 
highly significant to-day, and Sir Harold Hartley 
urgod greater omph.isis on cost as opposisl to efficiency 
in the discussion of processes and plant Finally, he 
emphasised the importance of a dynamic conception 
of industry and of co-opt ration both msuh an in¬ 
dustry in isolating and solving a problem, and 
between education and research The understanding 
between them must become closer and closer if we 
are to utitiso fully the resources of Nature 

The Droitwich Broadcasting Station 

In a paper road to the Institution of Electrical 
Engineers on April 11 by N Ashbridge, H Bishop 
and B N Moo I,arty, a description is given of the 
now radio broadcasting station at Droitwich in 
Woroostorshue The station contains two trans¬ 
mitters each performing a separate function One 
transmitter works on a ’long’ broadcasting wave¬ 
length in the band 1250-1875 metres and the other 
on a medium wavo-length between 200 and 545 
metres Tho long-wave transmitter has replaced 
Davontry 5XX, which worked with a power of about 
25 kilowatts This station was the first broadcasting 
station in Europe to employ a power m excess of 
five kilowatts. The other transmitter roplaoee 
Daventry 5GB, which was first erected as an 
experimental transmitter, but afterwards gave the 
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regional programme service to the Midlands. The 
present aim of the British Broadcasting Corporation 
is to supply every potential listener with a service 
of two distinct programmes. The distribution scheme 
which is now approaching completion will make one 
programme available to 98 per oent of the population 
and tho other programme available to 85 per cent 
By virtue of the length of the wave on which it 
works, and its aerial power of 150 kilowatts, the new 
long-wave transmitter at Droitwich giveB vastly 
greater possibilities of ‘coverage’ than any of the 
other transmitters in the country, all of whioh work 
on medium waves The other Droitwich transmitter 
covers tho densely populated districts in the Midlands 
The Droitwich site was found to fulfil the require¬ 
ments for a station of this type The subsoil in the 
immediate neighbourhood is favourable to tho propa¬ 
gation of radio waves. Short high-grade telephone 
circuits connoct it with the nearest studio head¬ 
quarters It is suitable for building work, and there 
is plenty of space for the aerial system Lastly there 
is a trustworthy and ample water supply. 

Value of Criticism 

Prof. Erwin SchrAdinuer, hi an article entitled 
"Science, Art and Play” (Philosopher, 13, No 1), 
mauitains that the present-day spirit which challenges 
all authority and allows nothing to bo immune from 
cntioisra, manifests itself in the ‘onsis’ now existing 
in most of tho sciences Science, at any rate research 
work, together with art and play, provides an outlet 
for that surplus store of energy which men usually 
have to spare after satisfying their primary needs 
It might be argued that soience gives far groater 
practical benefits than art or play, or that the in¬ 
tellectual joy of the research worker is as nothing to 
the material value of the results obtained But the 
advancos of applied science, os exemplified in greater 
facilities for travel and communication, give not only 
material benefits but also pleasure for their own sake 
Prof Schrtkhnger admits that science can rarely give 
direct joy to the oommiunty, but what matters is 
that the greatest possible number of people should 
have the opportunity of approach to intellectual 
pleasures It is not accidental that at the present 
moment the sciences uro being forced to a complete 
reassessment of values, for the ideas forming tho 
background of the individual scienoes are connected 
with the ideas of the age, and the dominant spirit 
will accept nothing on authority'. This should not 
bo feared, for what is worth preserving preserves 
itself, and requires no protection. 

The Citrus Industry in Jaffa 

An artiole in the Fruit, Flower and Vegetable 
Trades' Journal of February 16 desonbes “The 
Jaffa Citrus Industry”. Oranges were introduced to 
Jaffa in the tenth century ; they delighted the eyes 
of the Crusaders and their opponents. An Egyptian 
devastated the town and the surrounding oountry in 
the fourteenth century, and the orange groves were 
not re-established until the eighteenth oentury. 
Palestine exported nearly 14 million boxes of oranges 


before the War ; her export trade disappeared during , 
the conflict, but now it has returned and increased. 
Jaffa is the ohief exporter of grape fruit, and second 
only to Spain in export of oranges Forty-five per 
oent of the exportable crop is at present controlled 
by Jews and the rest by Arabs, but when present 
plantings mature, tho Jows will control 65 per oent. 
The development of overseas markets is difficult, 
owing to the imposition of tariffs, and to the fact 
that Palestine is a mandated territory and can 
demand no reciprocity of trade The Government of 
Palestine has instituted an inspection sorvioe, has 
established a research station and has created a fund 
for propaganda Difficulties of transport from Jaffa 
to the port have still to bo overoome, production 
promises to be mcreasod threefold by 1938 The 
industry is launching a large scheme of advertisement, 
in an attempt to oopo with this increase in output, 
and already tho consumption of Jaffa oranges in 
England has increased considerably since the scheme 
was initiated 

Land Utilisation Survey 

The fourth annual report, for 1934, of this Survey 
shows that great progress has been made Of the 
field work, only about ten per cont of the total area 
of Great Britain has still to bo done The uncom¬ 
pleted areas aro mainly m Sutherland, part of the 
Southern Uplands, the northern and eastern parts 
of the West Biding, central and southern Wales, and 
parts of Wiltshire and Cornwall. In preparation of 
tho six-mcli sheets for pubhoation, which ontails 
reduction to a one-inch scale, much progress has also 
been made Twolve sheets have been published, 
seven others aro in the press and twenty more have 
been reduced Further progress has been delayed 
solely by lack of funds For many of tho sheets 
published or in process of publication grants, guar¬ 
antees or advance orders have been obtained, and 
the Survey is anxious to obtain further help of this 
kind The Survey is planning a series of handbooks 
to accompany the published sheets 

Cultivation of Tomatoes 

The imposition of duties on imported tomatoes 
has naturally stimulated the production of this fruit 
in Great Britain, although the industry had already 
assumed large proportions. The home production 
under glass is estimated at more than 1,140,000 owt., 
but even so, this only accounts for less than one 
third of the total home consumption, imports for 
1932 amounting to as muoh as 2,442,000 owt. Very 
considerable knowledge with regard to tomato 
growing has been obtained at the Cheshunt Research 
Station, and at the invitation of the Ministry of 
Agriculture, the director, Dr. Bewley, has prepared 
a bulletin on the subject whioh provides growers 
with a wealth of valuable mfonmation (Bull. No. 77, 
Tomatoes : Cultivation, Diseases and Pests. H.M. 
Stationery Office. Is. 6 d. net). Soil treatment before 
planting, manuring, optimum soil and air temperature 
during growth are among the aspects of the subject 
discussed in detail, while recommendations as to the 
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choioe of the best varioty, methods of marketing and 
measures to be adopted for tho control of diseases 
and pests are also supplied. Iu addition, the con¬ 
struction and heating of glasshouses are considered, 
and a detailed plan of a low pros sure hot wator 
heating apparatus is appended 

Cambridge Philosophical Society 

The Proceedings of the Cambridge Philosophical 
Society now appears in a new and more convenient 
form The number of parts in a volume lias been 
reducod from about seven to four, to lie published 
at the onds of January, April, July and October, 
but the size of the pago has been increased, and the 
general style and layout have been considerably 
modified so as to bring tho journal more into lino 
with tho Proceedings of the Royal Society and the 
London Mathematical Society The first issue in this 
new form contains papers by Prof G II Hardy on 
“Fourier Kernels”, Prof (I N Watson on ‘Raman 
ujan’s Continued Fraction", and six other papers on 
puro mathematics As for mathematical physics, 
M, H L Pryoo applies Born's new held theory to a 
simple special case , A Lera places a new intorpreta 
tion on Dirac’s linear wave equation , H A Botho 
discusses the neutrino, and W W Sawyer deals 
with a point in the separation of heavy hydrogen. The 
experimental papers inoludo experiments on neutrons 
by C. H Westoott and T Bjorge, and investigations 
of downcoming wireless waves by J L Pawsoy We 
rogrot to notice that the Council has decided not to 
issue any more parts of the Transactions of the Society 
at present In the past it has con tamed many re- 
searohes which wore of great value, but too lengthy' 
for tho Proceedings 

Population Growth and Birth-Control 

Rapid increase of tho population of India has Iod 
to a demand for the inception of preventive measures 
Birth-control there, and also in Greet Britain, is, 
however, criticised by Col C A Gill in a recont 
somewhat polemical paper (J Hygiene, 34, 502 , 
1934) According to Col Gill, population in an area 
ought to bo considered not only from the point of 
view of numbers, but also from the ocourronoe of 
irregular changes or ‘movements’ in the population, 
which, apart from migration, are largely determined 
by forces controlling the birth- and death-rates 
Statistical methods forecasting future population 
ignore such ‘movements’ of population, and estimates 
based upon, population-growth curves have proved 
unreliable, for example, in India, and must be 
accepted with reserve In a primitive community, 
prolifloity as a means of reuse survival and an essential 
factor for progressive evolution is a paramount 
necessity, and artificial birth-control would constitute 
racial infanticide. Rural India, it is held, is such a 
oommunity and is under-populated, and any State 
action to promote the practice of birth-control there 

regarded as being a political crime and a biological 
blunder. In Great Britain, natural forces are now 
noting tending to limit increase of population, such 


as postponement of the averago age of marriage and, 
possibly, a real decline in fertility. Since Nature 
requires a wide field of selection, nothing should be 
done to restrict the reservoir from which in the past 
many havo sprung who have contributed greatly to 
human progross The encouragement of birth- 
control among tho masses, it, is argued, is therefore 
to bo regarded as being biologically reprehensible 

The Geographical Magazine 

A nsw monthly publication has appeared entitled 
the Geographical Magazine (London • Geographical 
Magazine , Ltd , la ) The first number fulfils the aim 
of the editor to depict the geographical background 
of important events, works of construe tion and 
conservation, and the conditions in which various 
peoples are living throughout the world Attention 
will be given also to exploration, travel m little- 
known lands and among primitive peoples, and the 
lifo of animals in relation to their environment 
The eight articles include accounts of Abyssinia by 
Major R K Cheosman, India’s North-East Frontior 
by Capt Kffigdon Ward, tho routes in the North 
Syrian desert by Miss C P Grant, tho aborigines 
of Central Australia by Mr B Macgraith, the 
“Changing Face of Amsterdam” by Mr F R 
Yerbury Tho home country is represented by an 
article on tho Lake District by Mr Hugh Walpole 
and Prof P Abercrombie There are numerous and 
good illustrations and a small map is given with each 
article Half the profits made by the magazine are 
to bo devoted to a fund for the promotion of geo¬ 
graphical knowledge to be administered by a body 
of trustees under tho chairmanship of the president 
of the Royal Geographical Socioty 

World Survey 

Published under the auspices of the World Power 
Conference, a new monthly periodical entitled World 
Survey has appeared this month (5s. not), its aim 
being described as that of presenting ami analysing 
world economic trends A special feature is the 
inclusion of a section recording, by means of index 
numbers, changes in industrial and agricultural 
production, wholesale and retail pnoos, unemploy¬ 
ment, production of power and fuel and othor 
statistics relating to transport, finance and world 
trade. In the first number, the articles cover a wide 
field, including among other subjects the future 
development of power-produoing industries, the 
international aspects of public works, and machinery 
and labour displacement. In a special world economic 
service section, there are articles dealmg with 
Belgium and the gold standard and with tho world 
rubber situation. It is intended that World Survey 
shall facilitate an international exchange of informa¬ 
tion and opinion between those engaged m the power 
and fuel industries and economic exports, so that 
industrial data can be analysed and related con¬ 
tinuously to theoretical work. An international 
bibliography of new publications relating to power 
and fuel is also included as a monthly feature 
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Scunc* Abstracts 

The two volumes of Science Abstracts of 1934 have 
now been issued Each is 7-8 per oent smaller than 
the correiqionding volume of 1933, but the decrease 
m the number of abstracts is in neither case so groat 
The Physics volume has 1,581 pages, more than 300 
of which are devoted to the subject index, the 
supplementary index of apparatus and instruments 
and the author index The Kloctncal Engineering 
volume has 905 pages, more than 150 of which are 
occupied by subject index and authoi index Each 
volume is indispensable to those who would keep 
themselves up to date in the Held it covers 

British Health Resorts 

The British Health Resorts Association has issued 
a new edition of its official handbook (“British Health 
Resorts bjia, Seaside. Inland (including New 
Zealand, South Africa, and Canada)” London 
J and A Churchill, Ltd 1* ) The handbook is 
edited by Dr Kortosc ue Fox, and contains a foieword 
by the Munster of Health. Sir Hilton Young, and it 
is claimed that there is no other publication hko it 
in Great Britain or any other country Authoritative 
information is given of every health rosort in the 
British Empue, and some usetul pages are devoted 
to wintor health resorts in Great Britain The in¬ 
formation concerning each resort includes an illus¬ 
tration, and details of climate, the diseases for winch 
it is suitable, and partu ulars of attractions and 
accommodation 

Announcements 

Sn Henry Lyons has boon appointed member 
and chairman of the Advisory Council of the Soience 
Museum m succession to Sir Richard Glazebrook. who 
has resigned 

According to The Tune* of April 12, Mr Martin 
Lindsay has been awarded the Alexandre de la 
Koquetto Gold Medal by the French Geographical 
Society for his leadership of the British Trans- 
Greenland Expedition, 1934 

Prop. Emil Abderhalden, director of the Physio¬ 
logical Institute at Halle, has been elected a foreign 
member of the Lombardy Society of Medicmo, and 
a corresponding member of the Fbntifioal Academy 
of Sciences in Vatican City 

The Committee of the A Chauveau Foundation 
lias recently awarded the pnze m voterinary science 
to M. C Dubois, director of the veterinary services 
of Gard, for his work on undulant fever m 
animals 

On April 9, Lady Oppenheimer opened an interest¬ 
ing exhibition of books about trees, collected mainly 
by certain publishers, under the auspices of the 
society of "Men of the Trees”, and displayed at its 
headquarters at 10 Viotona St, Westminster, S.W 1. 


In addition to modem books and pamphlets, many 
interesting old books have been gathered together, 
including a fourteenth century MS. of St. Isidore’s 
“Etymologia”, a kind of encyclopaedia of all know¬ 
ledge as it was known m the sixth and seventh 
centuries, including the properties and oare of 
trees 

The Tomarkin Foundation is arranging the sovonth 
International Medical Post-Graduate Congress, under 
the auspices of the University of Brussels, to be held 
at Brussels on September 12-19, and at Spa on 
September 29-Ootobor 2. The Congress is officially 
approved by the General Commissariat of the World 
Exhibition which will be held in Brussels at the same 
time. Further particulars can bo obtained from the 
Secretary, Tomarkin Foundation, Faoulty of 
Medicine, 97, me aux Lainos, Brussels 

On April 10, Sir John Gilmour, the Home Secretary, 
openod the new Metropolitan Police Laboratory for 
the scientific investigation of onme, which has been 
established at Hendon The members of the Com¬ 
mittee which has been formod to advise on the 
development of the laboratory are . Lord Atkin, 
Lord Dawson of Penn, Lord Trenohard, Sir RiiHsell 
Scott (Permanent Under-Seoretary of State, Home 
Offioe), Sir Edwin Deller (Principal of the University 
of London), Sir Bernard Spilsbury, Sir Frank Smith 
(Secretary, Department of Scientific anil Industrial 
Research), Sir Robert Robertson (Government 
Chemist), and Mr Hugh Lett (senior surgeon to 
the London Hospital) 

Messrs Bernard Quaritch, Ltd , 11 Grafton 
Street, W 1, have celebrated this year by issuing 
an extremely interesting list of five hundred rare 
and choice books (Cat 500) Among these is 
a number of early scientific and medical classics 
and rantios To the bibliophile, this catalogue 
with its bibliographical detail and its thirty illus¬ 
trations will make a special appeal, and librarians 
and collectors with funds at their disposal will 
find many treasures here to tempt them. Prices 
range from 15» upwards, but it must bo realised 
that this is emphatically not a bargain hunter’s 
catalogue, Hince the average price of the books offered 
is nearly £100 oach 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A research 
assistant to the British Cast Iron Research Associa¬ 
tion—The Director, 21 St Paul’s Square, Birming¬ 
ham, 3 (April 23) An assistant lecturer in building 
in tho College of Technology, Manchester—The 
Registrar (May 3) An advisory economist in the 
Department of Agriculture, University of Leeds—The 
Registrar (May 7). A professor of obstetnos and 
gynaecology in the University of Hong Kong—The 
Secretary, Universities Bureau of the British Empire, 
88a, Gower Street, London, W.C.l. Two radio 
research assistants in the Research Laboratories, 
O.E.C., Ltd., Wembley, Middlesex—The Director. 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications 
Notes on points in some of this week’s letters appear on p 624 
Correspondents are invited to attach similar summaries to their communications 


Cosmic Rays from Nova Herculis? 

The appearance of a new star in the oonstellation 
of Hercules is of considerable intercut not only for 
the astronomer but also for the physicist W Baade 
and K Zwicky 1 reoently advanced tentatively the 
hypothesis that cosmic rays are produced in the out¬ 
burst of super-novse The few communications* on 
Nova Herculis do notshow— bo far as thoyare accessible 
to us—whether this new star can be classod as of the 
super-nova type The light emission shows an increase 
from the date of discovery (Deoember 13) until 
December 26 

W Kolhfirster* has reported that his measure¬ 
ments between December 22 and 31, 1934, with a 
double coincidence Geigor-Muller counter indicated 
an increase of 1 ‘7 per cent during the time when the 
nova was high above the horizon (9 -16 MET) He 
said that the detection of this effect by the ionisation 
method would be more difficult on account of the 
variations of the baromoter effoct and the directional 
uncertainties in ionisation methods Nevertheless, it 
seemed worth while to investigate if very accurate 
instruments like our Steinke standard apparatus 
showed any effect of the appearanoe of the nova 

Two of our Steinke instruments wore placed at 
2,300 m above sea-level (Hafoleknr Observatory), and 
a third apparatus of the same type 
stood m Innsbruck, under the 
roof of the University building 
(600 m above sea-level). They 
were kept at constant tempera¬ 
ture (15° ±0 2°) and were per 
manently screened from local 
radiations by lead shields of 
10 cm. thickness undernoath and 
on the sides. The hourly mean 
values of ionisation were reduced 
to the same barometric pressure. 

First we oompared the average 
intensities of a senes of days 
before and after the appearance 
of Nova Herculis. This is neces¬ 
sary on acoount of the irregular vanations of the 
oosmic radiation (‘vanations of the second kind’). 
The results are given m the following table together 
with the mean errors. 


We see that a very small increase of ionisation is 
shown by alt three instruments , this effect is, how¬ 
ever, wsu within the limits of the mean errors, with 
the exception of No. 8, where the increase (0-010 J± 


10 mj) is twice as great as the mean error if we take 
the average of the values from December 17 to 
December 20 (or 22) when the new star approached 
its maximum brightness, we obtain larger effects, 
which are (compared with the period December 1-12) 
+ 13, +10 and +16 m J, for No 9, 3 and 8 It must 
be kept in mind of course that even these effects 
are of the same ordor of magnitude as the mean 
errors 

If the increase mentioned is really due to the now 
star, we should expect to got a relatively larger in¬ 
crease by taking average values not for whole days 
but for hours when the nova was high above the honzon 
In the week December 13 to Deeombor 20 the nova 
was at its maximum altitudo practically at noon 
Now we must take into account that, at this time of 
the day, a maximum of the ionisation has been found 
to occur* A possible effect of the nova naturally 
would be superposed on this solar noon maximum 
which, on the Hafelekar, exceeds the night, minimum 
by about +10 m J Therefore m order to separate 
those effects we must compare the difference of 
ionisation at noon and at night before and after the 
appearanoe of the new star 

This was done by grouping our observations in 
three different ways as shown below 


The noon maximum is well marked in nearly all 
eases. An increase of the day-night difference after 
the appearanoe of the nova is clearly discernible only 
in three cases (No 3 o and b, No 8 a) Apparatus 
No 9 on the Hafelekar, wluoh 
would also show effects of softer 
radiations, does not indicate any 
positive offect of the nova Instru¬ 
ment No 3 shows a slight positive 
offect m (a) and (6) Instrument 
No. 8 (standing m Innsbruck, only 
600 metres above sea-level) does 
not show any decisive effect It 
must be remembered, though, that 
all these difference effects whether 
positive or negative are again within the limits of the 
possible mean errors, and that those are larger here 
where the mean values taken were not for the whole 
day. 


Difference of Day snd Night Innbatlon (In mJ) before slid after ajipiaraiirc of Nova 
Herculis. 




Hafelekar (2,800 m) 

Innsbruck (800 m) 


Instrument No 0 
(no lead on top) 

Instrument No 8 
durrounded by 10 
cm lead) 

Instrument No. 8 
(surrounded by 10 
cm. lead) 

December 1-1* 
Deoember is-20 and 22 

4 484 ± 0-0087 

4 468 ± 0 008 J 

2 804 ± 0 004 7 

2 807 ± 0-008 7 

1 777 ± 0-002 7 

I 787 ± 0-003 7 

Effect of Nova 

+ 0 001 ±0 0107 

+ 0 008 ± 0 007 7 

+ 0 010 ± 0 004 7 
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It is vory unfortunate that our measurements had 
to be discontinued on December 22, so that no 
measurements at the time of the maximum brightness 
of the nova were available. Therefore our results are 
not quite comparable with those of Kolhdrater 
From tho foregoing results, wo can only conclude 
that it. was not possible to prove an effect by the 
ionisation method m the period December 13-22 due 
to the appoarance of Nova Heroulis There are 
indications of a small increase of ionisation after the 
appearance of tho nova, when mean valueH of wholo 
days before and after December 13 are taken 
The effect, if it is real, certainly does not exceed 2 
per thousand of the total radiation and does not 
exceed the limits of tho mean errors 

Victor F Hess 
Rudolf Steinmaurkr 
lnstitut fur Strahlenforschung 
dor Universit&t, Innsbruck 
Feb 22 


1 W Baade and F Zwicky, I‘roe Nat And Sci , SO, 254 , 1B34 
* Natuhe, US, 193, Feb 8, 1916 A too K QraS, ZvlMlar itr 


• W Kolhdrater, Z Phyi , 93, 429, Ja: 

• V F Ueiw, R Stelnraaurer and H 
11a, 141, 318 . 1984 
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In the period July 1934 March 1935, we have 
registered tho intensity of the cosmic radiation with 
a coincidence apparatus, kopt the whole time in the 
same position The counters were arranged with 
their horizontal axes vertically one above the other, 
so that the ‘field’ of tho apparatus was 400 square 
degrees Nova Heroulis was in tho hold of the 
apparatus from 16 h 10™ until 20 h 0 m sidereal time (all 
time references are to mean sidereal time), in cul¬ 
mination it nhowod an angle of 1° 38' 50' towards 
tho south with tho vertical line joining the axes of 
the counters 

The accompanying table contains the experimental 
data , col. I indicates the mean number of coin¬ 
cidences per hour, while the Nova was in the field 
of the apparatus (lfl*>30">-19 h 30“), col II gives 
similar datu during other hours of the day ; col HI 
gives the difference between I and II as a percentage 
of II We give the values for the months August, 
September, October, that is, before the fiaring-up of 
the Nova, and for November, December and January 
separately. The data for December are repeated in 
the third row, because that was the time when the 
greatest changes were oocumng in the luminosity of 
the star ; on November 14 it was a star of magnitude 
14, while on December 23 it had reached magnitude 
1*5. In tho fourth row are the data for February, 
when 36 cm of lead was placed between the counters 



I 

16*80*-1***0" 

11 

20‘80"-16>30" 

III 

1-11 
"TIT 100 

Aug , Sept, 
Oct 

Nov , Dec , 

Jon 

22 09 ±0 28 

30 41 ±0 35 

22 -04 ±0 11 

30 88 ±0 14 

2 96±1 30% 

0 2#±1 24% 

December 

si ei±o ex 

SO 54 ±D 24 

2 19±2 16% 

F (S6em y ie*<n 

18 97±0 61 

1 

19 01 ±0 80 

-0 21 ±2 88% 


The data show that the intensity increase during 
the time of oulmination of the Nova does not exceed 
in any case four times the mean error, and even 


twice the mean error is reached only in the means 
of August, September, October, before the outburst 
of the Nova 

We can infer from the foregoing that the effect of 
undeflected or, in comparison with the field of the 
apparatus, not essentially deflected oosmic rays, 
coming from Nova Herculis is not appreciable—in 
any event, not appreciable beside the oscillations 
due to other effocts such as diurnal variation. 

Judging our results from December in a most un¬ 
favourable manner by assuming that the error of 
measurement may be as great as three times the 
mean error, we can conclude that the intensity of 
cosmic rays coming from Nova Heroulis is even in 
that case only twenty tunes as great as the intensity 
observed from an average surface of 1 square degree 
of the sky Astronomically speaking, if we employ 
the ratio betwoen the average starlight per square 
degree and tho magnitude of the stars, we conclude 
that the oosmic ray magnitude of Nova Heroulis 
can in no caso oxceed 1 6n> 

The apparatus was constructed with the assistance 
of the Sz^chenyi Scientific Society 

J Bakn6thy 
M Forr6 

Institute of Experimental Physics, 

University, 

Budapest 
March 13 


A Method of Measuring the Collisional Frequency of 
Electrons in the Ionosphere 
I read Mr Eckersloy's interesting letter 1 concern¬ 
ing the measurement of tho collisional frequency of 
electrons in Region F of tho ionosphere, but feel 
very doubtful whether, as he says, his measurements 
refer to Region t\ It scorns to me that they must 
refor to Region F t , the highest and most densely 
ionised level of tho ionosphere At tho time of hiB 
measurements (1605 on October 1, 1934), other 
observations, earned out at the Radio Research 
Station of the National Physical Laboratory, show 
that tho extraordinary ray critical frequency for 
Region F x was 4-2 me /seo whioh is difforont from 
tho value of 6 me /see indicated by Mr Eokersley. 
Moreover, since the ionisation in Region F t exhibits 
a most regular type of seasonal and diurnal variation, 
with no abnormalities, it does not seem possible to 
account for tho discrepancy as a local effect observed 
only at Chelmsford. It must also be pointed out 
that the formula previously given in a discussion of 
long-delay echoes for the ionospheric reflection 
coefficient, used by Mr Eokersley, is an approximate 
one and its use in connexion with this particular 
problem does not seem justifiable For the ordinary 
ray reflection coefficient p we have, more accurately, 

»°g P = - £ (P' - P) .(1) 

where P" and P are respectively the group and optical 
paths of the waves, v is the electron collisional 
frequency and c the velocity of light. Since Mr. 
Eckerslej^s measurements yield values of P' only, 
he has neglected entirely the value of P in the above 
fonhula, although it is known that P' and'P are of 
the same order of magnitude. ' ’ 

It may therefore be of interest that there is a 
rigorous method of applying (I) in which the neglect 
of an important t#> i» avoided. Suppose we make 
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measurements of p and V for two wireless frequencies 
/, and /„ wo have from (1) : 


/.log Pi-/.log Pi = 2c [/• ( p 't- 

(2) 


Also we have, generally, 

PJ» - PJ . -fjp' df , . (3) 

so that, with a little reduction, there is obtained 


— _ /i l°g Pi - ft log P. 
2c area X 


(4) 


where the area X is shown in Fig. 1 on the usual 
(P',f) diagram, From (4) 


I 



f — f, f» 


FIG 1 


v can be calculated In differential notati 
also bo written 


(4) maj 


v 1 S(/ log p) 

2c ~ / 8P' 


(S) 


A further point of interest is that when v has been 
found m this way, tho valuo of P, the optical path, 
may be estunated for any frequency with tho aid of 

<D 

E V Appleton 

Halley Stewart Laboratory, 

30 Chesterford Gardens, 

Hampstead, N W 3 
April 4 

1 Natuu, us, 436, March 16, 1636 


Ramsay and Helium 

A story is current in scientific circles which relates 
to the discovery of helium. It is said that after 
listening to the lecture on the discovery of argon at 
the moating of the Royal Society on January 31, 
1895, Mr. H. A Miers (Sir Henry Miers) wrote to 
Ramsay, directing his attention to Hillebrand’s 
discovery that .minerals of the- urammte group 
gave off nitrogen, when heated with acids The 
story oontinues to the effect thAt Ramsay, being 
a very energetio man, at onoe went out and bought 
up all the oMvite that was available, treated the 
mineral with acid, and got off a gas which proved to 
be helium. The story Is told without mahoe,- and, ' 
no doubt, would have amused Ramsay, but, un¬ 
fortunately, it is true neither of the man por of the 
period. The true story is characteristic of both 

Ramsay, certainly received the letter from Mr. 
Miers on Friday* .February 1, but as he writes In his 
notebook, he qpent that day, and also,the ,following 


Saturday and Sunday, in revising and typing the 
paper for the Royal Society The next note in the 
notebook is “Didn’t do much till Friday 15th”, 
when he made and fitted up his first Tflpler pump. 
Actually ho had a lot of time to put in at tho College, 
making up arrears of toaohmg work Then he carried 
out some additional determinations on the density 
of argon, purifying the gas specially for the purpose, 
the results appearing as an addendum to tho argon 
paper This completed ono piece of work 

Ramsay next turned his attention to some experi¬ 
ments on the direct determination of tho specific 
heat of argon, dosignod to answer criticisms put 
forward in the discussion at the Royal Society on 
January 31 The apparatus was made in the first 
week in March, and the first experiment was carried 
out on March 9 About this tune his assistant, Mr 
Donald Matthews, carried out tho first experiment 
on clbvito Ramsay noted on March 20 “Matthews 
had obtained from cl4vite, about a gram of which 
I hought from Gregory (88, Fitsroy Square) for 3/8, 
a quantity of gas by boiling with dilute sulphuric 
aoid”. Howovor, this work had been completed 
during the previous week, for thoro is a note, later 
“Crookes got the first lot (Saturday, March 16) 
but was too busy to examine it all the week” A 
preliminary examuiation had, howover, been mado, 
for on March 17 Ramsay had written to his friend, 
Mr Buohan&n , “Crookes thinks that the spectrum 
is new, and I don’t sec how it oan be anj thing old, 
exoept argon, and that it certainly is not Wo are 
making some more of it, and in a few days I hope that 
we shall have enough of it to do a density ” The 
original 3s M worth of ehSvite had been used up, 
and a further quantity was purchased 

In the meantimo, Ramsay continued the experi¬ 
ments on the specific heat of argon, but as no com¬ 
munication was received from Crookes, on the morn¬ 
ing of Saturday, March 23, he borrowed a second 
induction coil and proceeded to compare the spectrum 
of the new gas, ‘orypton’, with that of argon “While 
observing Crookes telegraphed—Crypton is helium, 
58749 Come and see it Went and saw it”—so runs 
the reoord. 

The ourrent story does not acoord with the spirit 
of the man, who could work with amazing rapidity, 
but who would settle one problem to his own satis¬ 
faction before proceeding to the next Nor is it m 
acoord with the spirit of an age, in which the scramblo 
for priority was rathor less obvious than at present 

A note on the discovery was written tho same 
afternoon and oommunmated to tho meeting of tho 
Royal Society on the following Thursday In those 
days tho Royal Society assumed that the news of a 
discovery by one of its fellows should first he 
announced at one of its meetings, if the Sooioty were 
in session ; and m the year 1898 tho faot that tho 
discovery of krypton had been communicated 
simultaneously to tho Royal Society and to the Paris 
Academy, and had beoome public through tho latter 
body, evoked indignant commonts at tho meeting 
at which our paper was read By relinquishing its 
prerogative the Sooiety has lost a good deal 

In a dramatisod^ermon of the discovery of helium 
the departure from fact might be justified, but as a 
matter of mere history the true story is possibly 
the more interesting 

M. W. Travers 

Department of Chemistry, 

University of Bristol. 

March 16. 
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Early Man m South Africa 

I would be glad to be allowed to point out that 
Dr Leakey’s results in Kenya are very closely 
similar to those found by me on the south coast of 
Afnea—the quartzite area—except in the matter of 
time. 

Leakey’s Kanjera skulls are, as stated by Sir 
Arthur Keith, definitely negroid, in fact to judge 
merely by his fragments, very closely similar indeed 
to the man responsible for the Early Mossol Bay 
industry—of whom I now have three adult (one 
described by Keith 1 ) and one juvenile skulls, that 
described by Keith, with its boat-shaped frontal 
region, being very aberrant in this respect This Early 
Mossel Bay (without a doubt much earlier than the 
Still Bay and its associated Fish Hock skull) is found 
in natural strata in the Uroy Zone at the baso of the 
Superficial Black layer* (also reoently found much 
more numerously in the same zono at Plettenborg 
Bay by me), and this Black layer, representing present 
climatic conditions, must be taken to be Holocene 

This prehistoric South African (or Kanjera man), 
however, was not only Holocene In 1934-35 I 
found sufficient fragments of a Late Stellenbosch 
skull ui a shelter at Plettenberg Bay to convince 
anyone seeing them that they represent the very 
same type of man These Late Stellenbosch imple¬ 
ments are oxtremely common in the Red Sand below 
the Black layer (see also ref 2), that is, in a deposit 
representing an and period before the Holocene 

If we now assume that the Middle Stellenbosch, at 
least, is due to the same human race, wo at last 
oomo to the prehistoric South African more or less 
contemporaneous with Leakey's Kanjera man Here 
then we have perfect harmony between South and 
East Afnea, except that Leakey, dealing with 
massive deposits from large volumes of water, may 
perhaps be overestimating the age of these deposits 

If we now proceed to the lyduvmte area of the 
Free State, we find other resemblanoes—again ex¬ 
cepting in the matter of tune. A beautifully preserved 
series of deposits of a streamlet, each carrying imple¬ 
ments, is to be seen at Bayswater, Bloemfontein. At 
a single spot, the following succession is preserved, 
tho whole being more than twenty foot in thickness — 

(1) Gravelly blue clay, blue clay, unconformity, 
representing a period of erosion (drought) during 
which the recently laid down strata were eroded 
away. 

(2) Red boulder gravel, red gnt, red day, cal¬ 
careous clay (only preserved towards the downstream 
end), blaok clay (only a small piece preserved at the 
extreme downstream end of the exposure), uncon¬ 
formity. 

(3) Red boulder gravol, red gnt, red clay, uncon¬ 
formity (at this spot the expected calcareous clay and 
black day were completely eroded away) 

(4) Reddish sand with its top heavily impregnated 
with lime—unconformity. 

(5) Black layer At this exposure the Layer 3 
forms a little hillock so that the Layer 5 has been 
mostly eroded away. 

To my mind, this senes can only mean one thing— 
that the strata represent the remains of five climatic 
cycles—the same number represented by the sand 
and peat layers twenty-four rades away at Fiona Bad; 
and from Layer 1 to Layer 4 the lydiamte culture 
was evolving in the same way aa is to be seen at the 
Flora Bad and other sites. It, like the quartzite 
Stellenbosch, oommences as a Clacton-like phase, 


with large Stellenbosch-like implements m dolarite , 
but the use of dolente is almost at once abandoned 
(except for the production of large horse-hoof shaped 
cleavers—which are found through all the phases of 
the culture) and the lydiamte flakes pass through 
Moustenan-like, Aungnectan-like and Magdalenian- 
like phases, all the phases continuing to be associated 
with extinot species of mammals The ounous point 
about tlus evolution of the lydiamte culture is that 
all its phases, especially the earlier ones, remind one 
(and Mr Van Riet Lowe agrees with me here) of 
Leakey’s Early Kenyan Aungnacian 

Tho early history of South Africa is not therefore 
as Leakey desonbes it for Kenya (with a Mousterian- 
Aurignacian technique following on a Chellean- 
Acheuloan), not as it has been oxpressod in the 
accepted classification of South African stone imple¬ 
ments , not as it used to be described for Europe—• 
but as Bread now accepts it for Europe, namely, 
with a contemporaneous evolution of the C'hellean- 
Acheulean and a Clacton-Moustenan technique The 
ouly difference is that, m Europe, one can see no 
reason for this difference, whereas in South Africa the 
difference in the available material would to some 
extent oxplain it 

It is not only m the stratification of natural de¬ 
posits, and in the mammalian fossils of these, that 
the extreme ago of the lydiamte Clacton-Moustenan, 
as compared with the Lato Stellenbosch, is to be 
seen , but also in tho nature of the human remains 
The latter is associated with Kanjera man (better 
prehistoric South Africans), the former with the 
huge, very primitive ancestral form of U sapiens 3 . 
which, it may be said in passing, has no points of 
resemblance, exoept in sizo, with the extremely 
dubious Rhodesian man 

T F Dkkykr 

Grey University Oolloge, 

Bloemfontein 
Feb 25 
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Distribution of Nuclear Mechanical Moments 
At present, the nuclear mochamoal spins of about 
fifty atoms, including about sixty isotopes, are known. 
Of these, the spins of fifty-three odd atomic weight 
isotopes are known with a fair degree of certainty, some 
doubt existing only in very few cases. Two types of 
odd atomic weight atoms exist, namely, those with 
odd atomio number ( A) and those with even atonuo 
number (B) The former possess an odd nuclear 
proton, the latter an odd nuclear neutron. Amongst 
the fifty-three fairly reliable spins, thirty-nine belong 
to the former class and fourteen to the latter. Tho 
distributions of the nuolear meohamoal moments in 
the two classes are shown in Fig 1 
The difference m the distributions is very striking. 
No significance is probably to be attached to the 
missing { spin atoms in the lower curve, for as yet 
only a little more than half of all the atoms of the 
Periodic Table have been studied. In spite of this, 
the above distributions appear to have real signi¬ 
ficance Thus although class B atoms are only one- 
third as numerous as class A, yet there are more 
spins of f in class B than in class A, and this can 
scarcely be aooidental in view of the general trends 
of both the curves. 



The curves must be bound up with considerations 
of tlie building up and stability of atomic nuclei It 
is apparent that high valuos for nuclear moments are 
very improbable m class B atoms, and rlass A atoms 
tend to show that J and J are very stable values 
when there is an odd nucloar proton Tamm and 
Altschuler 1 have shown that class B atoms some¬ 
times havo throe neutrons contributing to tho total 
nucloar moment, their spms totalling j This spin 
then combines with an orbital inomont to give the 
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FIG 1 Distribution lit nuclear mechanical 
tnomcnU of odd atomic number atoms (above} 
and oven atomic nuralicr atoms (below) 

total nuclear mechanical momont of tho atom Tho 
lower ourve shows that the addition tn parallel of the 
neutron spins with higher orbital momonts is vory 
improbable The combination in parallel with a 
higher orbital momont is obviously still less probable 
when only one nuclear neutron contributes to tho 
spm. 

S Tolansky 

Physical Laboratory, 

University, Manchester 
Feb.20 

' Tsmm and Altaohuler, 0 R Acad Sci V RSS , X, 456. 1934 


The Minimum Kmetic Mechanism of 
Photosynthesis 

Kinetics of photosynthesis reoently proposed in 
these columns 1 .*.* fail to account for all temperature 
coefficients observed, for demonstrable reversibility 
of the carbon dioxide - ohlorophyll oomplex, and for 
known or deducible oharootenstics of the Blaokman 
reaction. The following kinetic mechanism of photo¬ 
synthesis, supported in every detail elsewhere 4 , is 
proposed as representing the minimum number of 
photochemical and thermal reactions needed to oover 
the several major facts now established for many 
chlorophyllous plants m connexion with the following 
variables : temperature T, light intensity L, con¬ 
centration of carbon dioxide (CO,), amount of ohloro¬ 
phyll per unit volume (Chi), oonoentration of internal 
Blaokman reaction component ( E ), and speciflo and 



Photosynthesis is a cyclic process consisting of at 
least four experimentally recognisable forward re¬ 
actions, besides incidental physical diffusion of carbon 
dioxide The scheme given indicates tlie vtlocitv 
constants, orders and sequence of the four n actions, 
and contingent equilibria and stoady states The 
Blaokman rooction occurs after tho light reaction 
with rospeot to a given molecule of carbon dioxide, 
anil involves only combined, not free chlorophyll, 
and no free carbon dioxide (contrary to mechanisms 
of Emorson and Green* and t’onant, Dietz and 
Kameiling* It consists observably 4 of two consecutive 
reactions The first is seoond order and possibly 
appreciably reversible, the second is first order and 
irreversible Tlie over-all Blaokman reaction varies 
experimentally from apjxirent first order to zero order, 
E reckoned as catalyst Tho order decreases as the 
ratio ( Complex-E)l(Etnu\) increases with (Chltotal 
(HCN), (CO,), L, 1 IT, l/(indifferent naicotic) and 
growth conditions Chlorophyll docs not act as a 
simple photosensitiser It first forms some oomplex 
with the substrate carlwm dioxide, or a dom ative 
thoroof, possibly aqueous, prior to the light reaction 
(not provided by mochamsm of Hautsky and Hirsch 4 ) 
Although not always equilibrated, tho complex is 
freely and measurably reversible 4 (not provided bv 
kinetics of Baly and Morgan 1 or Emerson and Green*) 
Oxygon appears as produot m (IV), but present data 
do not decide as to elimination of carbohydrate in 

(I) , (III) or (IV) , (I) may requiro an additional 
reducing component if perchance carbon dioxide is 
reduced thermally by a mechanism similar to that, 
in chemo-autotropio bacteria prior to tho light, re 
action 

KmotiCB derived for the complete mechanism yield 
an moonveniont quadratic in y, tho steady state rate 
of photosynthesis in the absence of limiting carbon 
dioxide diffusion However, tho reverse reaction in 

(II) is normally negligible’, whence 4 ,' 

1/= _ k t k,H CO,) (ChW,) _ (A) 

y JJJfc.fc^COTT+MCO,) +k,LeQJRT + k^Qi-Q,V«f y 
where D, temperature sensitive, is 
(ff)*,Jfc I r<«.+«.>/^ 

When the Blaokman roaotion is apparently first order 
((/J)~ (JfftoUl) ), equation A is explioit in y, and 
provides, in accordance with experiment, for hyper¬ 
bolic relations* between y and (CO,), and y and L ; 
for temperature coefficients independent of (Chltotal): 
and for strict linearity of log y in l/T only when 
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any one term in the denominator in equation (A) 
exclusively dominates, oxcept conditionally the first 
term, y is temperature sensitive at high L and high 
(CO,) due to D \ at high L and low (CO,) duo to Q, ; 
at low L and low (CO,) only if Qi — Q, is appreciable , 
and is temperature insensitive at low L and high 
(CO,) Qi and V appear to vary from organism to 
organism, and differently, bo that tho tcmporaturo 
coefficient is sometimes a function of (CO,) (contrary 
to conclusion of Daly 1 ). Tho dissociation constant in 
(1) is about 5 x 10-* M CO, foi most plants, and 
the heat of reaction (Q, — Q,) zero ui Chlorella 
pifrenotdom Specific narootics normally effect 
(lll)-(IV), indifferent narcotics mostly (I) 

Suggestive in connexion with future experimenta¬ 
tion, comprehensive but conservative, fairly rigid 
but oapable of flexible, consistent extension, this 
‘minimum’ mechanism may be harmonised, for 
common points considered, with tho well known 
mechanisms of Willstatter and Stoll, Warburg and 
Uyesugi, James, van den Honort, Muller, and 
Emorson and Arnold’ 

11k an Burk 
Hans Linkwea\kk 
Bureau of Chemistry and Sods, 

United States Department of Agriculture, 
Washington, D.C 


Haly and Morgan, Natch*, 183, 414 , 1934 
Emerson and Urw-n, Naturh, 184, 289 , 1911 
Ralv, Naturb, 184, 914, 1914 
Submitted to J Arntr Vhem Sor 
Kautsky and Hindi, Bvacktm Z , 874 , 422 , 1 
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Chemistry of CEstrogenetic Substances 
In oostnn (I) the carbonyl group in 17 is connected 
with the nroirmtic ring A through the rarbon Atoms 
13, 12, 11, 0 and through the atoms 13, 14, 8, 9 



I 


Tho four carbon atoms 13, 14, 8, 9 are the four 
centres ot asymmetry of oostrin At the same time, 
thoy form the junctions botweon rings B and G (8, 9) 
and C and D (13, 14) Tho orientation in tho space 
of tho wholo oostrin molecule therefore is due to the 
arrangement of the four carbon atoms 13, 14, 8, 9 
It is remarkable that, in order to induce cestro- 
genetic activity, it is not necessary to connoot the 
carbonyl group with tho aromatic ring through four 
oar lion atoms orientated m a definite way. A con¬ 
nexion through two carbon atoms is sufficient to 
produce distinct,although weak, cestrogenotio activity 
This result can lie deduced from the work of Blum 
and Bergmann 1 and Cook, Dodds and Hewett* 
These authors investigated some hydrogenated 
phonanthrene compounds In tho work of Blum and 
Bergmann, 1-oxy-l-allyl-l 2 3.4-tetrahydrophenan- 
throne (II) and l-koto-2-methyl-1.2 3 4-tetrahydro- 
phenanthrene (HI) were active Cook, Dodds and 
Howott got oestrus production with l-keto-1.2 3.4- 
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tetrahydrophonanthrene (IV), whilst 4-ketc 1 2.3.4- 
tetrahydrophenanthreno (V) was completely in¬ 
active : 



INACTIVE 


Tho formula 1 II- V compared with ccstrin demon¬ 
strate that, in older to produce instrus, tho carbonyl 
group (III, IV) or the corrospondmg alcoholic group 
(II) must be connected with ring A through two 
carbon atoms, ax m II, III and IV, whilst tho con¬ 
nexion through ono carbon atom as m V is insufficient 
Rings B and C of cestrin are connected m tho trans 
position, since irstrin is a flat molecule, a flat molecule 
being possible only if the connexion is of this type 
This fact, combined with the results obtamod with 
hydrogenated pheuanthreno derivatives, suggested 
the quostion as to whether rmgs B and (J are necessary 
for the synthesis of substances havmg custrogonotic 
properties, and if not, whether fatty-aromatic com¬ 
pounds, in which a carbonyl group is connocted 
with an aromatic ring through two carbon atoms in 
tho Irana position would to be cestrogonotic 

Substances fulfilling these conditions are easily 
available Aromatic aldehydes, combined with 
pyruvic acid by caustic soda, give unsaturatod 
a-ketomo acids of tho genoral formula (VI) 

R - CH - CH - CO - OOOH 
VI 

Their connexion with the problem undor investigation 
is shown by tho following formulation (VII) . 

<>- 


The sodium salts of these unsaturated a ketomc acids 
can easily bo prepared in high purity, as I have 
shown recently* 14 , and it was found tliat the aldehydes 
and pyruvic acid are condensed in these compounds 
in the trans position (M Roimer*, E. Friedmann*). 
So far as tested, unsaturatod a-ketonic acids, injected 
into spayed mioe, produce oestrus of the same order 
as 1-koto-1.2.3 4-tetrahydrophenanfchreno 

This result can be developed furthor. Even the 
aromatic ring, corresponding to ring A of ouatrin, 
is not necessary for the development of the cestro- 
genetio effect, as the benzene nucleus can be replaced 
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by tho furane ring, fural-pyruvio acid (IX) being 
even more active than bonzal-pyruvio acid (VIII) • 

C.H.-CH-CII -CO-COOH C.II.O-CH-CH-CO-GOOH 

via ix 


Recont experiments suggest tho possibility of 
getting costrogenetio activity m ring-froo compounds 
by arranging the carbon atoms 13, 14, 8, 9 of mstrin 
m a suitable way Work is in progress to soo whether 
these results can be confirmed by the capon-plmnogo 
tost. 

The application of the views developed abovo for 
the preparation of earn er producing substances can 
easily bo soon Investigations in this direction have 
been started 

E Friedmann 

Sir William Dunn Institute of Biochemistry, 
University, Cambridge 
Fob 25 


O lllnm, K Bor annum, 1 

Friedmann, Hdi Chim Arta, 14, 7 


A Gyroscopic Top which will Walk 
Down Steps 

In his book on “(iyrostatics and Uotationul 
Motion", the late Prof Andrew dray explamod how 
a top can bo mado to move along two parallel 
horizontal wires when they are rocked so as to ehango 
the pomt of support from ono wire to the other A 
few years ago, J discovered that a spinning top will 
automatically walk down two parallel wires arranged 
as an inclined plane 

While workmg with high speed motors, it occurred 
to me that a rapidly spinning top would have a very 
alow precession and oould be made to walk down 
two wires bent so as to form a succession of steps 
The top and stops are shown in Fig. 1 



Fio i 


My assistant, Mr Fullmer, who built the top, 
found that the length of the steps and the height 
of the risers m\ist be very accurately proportioned 
to the type of top used. The steps should not form 
a sharp comer with the risers, but must be ourved 
at each junction. 

The top is spun at four to five thousand revolutions 
per minute and held with one hook m the middle 
of the highest step while the hook on the opposite 
side is pressed against the second highest riser (see 
points A and B in Fig. 1) The top, when released, 
will walk down the steps. 

R. C. Cox-weix. 

Department of Physios, 

West Virginia University. 


Infra-Red Photography of Coal 

In a letter in Nature of February 2 (p 205) 
Prof J. Walton bus remarked that mlra-red photo¬ 
graphy of thin sections of coal should give interesting 
results We would like to direct attention to some 
results of work on this snbjo< t 

Wo should mention first that there are already 
some references to tins topic in tho literature of coal 
petrography—for example, Klingnor', Roddy’, and 
Wandless and Macrae’ The last-mentioned papci 
includes a few illustrations of infra roil photo- 
grapliH of coal sis-tions mado by ono of the present 
writers 

Besides these examples, howov er, several hundred 
other pliotoiniirographs have been taken in this 
laboratory, and the infra-red plate has proved more 
generally useful than tho panchromatic Our ex¬ 
perience of the two types of plates enables us to 
mako tho following genei alisations concerning then 
use in thus class of work 

(1) Tho principal advantage of the infra nsl plate 
will bo better understood if we first consider briefly 
the special photographic problems present csl by coal 
soi tions 'Those sections consist of heterogi noons 
mixtures of substances of the following colours 
white (ompty spaces), brilliant yellow (spores and 
cu(iolea), and ft < ontinuous scries of shades from pale 
rod through doep red to black (vitiain, fusion, 
otc ) Obviously it is extremely ilitlieult to make 
realistic pictures of suoh objects in blaik anil 
white, no mattor what photogiaplnc plato is usisl 
In order to obtain detail in any ono of these 
colours, detail in others must necessarily bo such 
ficed 

Panchromatic plates, nun when tho developing 
and printing process is adjusted to giv o a ‘soft’ 
effect, generally give prints which suggest that tho 
colour transition lietwoen pale roil and black is less 
gradual than is actually the case In uifra-roil 
photographs, however, this defect is considerably 
reduced , henoe they generally produce much more 
realistic pictures 

(2) There are special cases in wliuh the pan 
chromatic is still to be preferred to tho infra red 
plato; for example, photographs of cell strut turn in 
vitram In such cases, there may he no yellows and 
whitos to he depicted, the entire field (onsisting of 
reds , so, contrary to tho usual rule, ‘i ontrasty’ prints 
may bo required 

(3) Infra-red plates show anothoi advantage ovor 
panehromatics for this work Tho field appears to 
be flattened 

(4) Our laboratory methods lor infra ml photo¬ 
graphy involve the use of tho Ilford infra-rid plate 
in conjunction with tho doop rod filter spocihisl by 
the plate-makers, and a light suurco sulhcionth 
mtense to enablo tho imago to be focused by oyo 
Using a weaker light and focusing by r computation 
has not proved a succoss 

J J Wvckeh 
L Slvtkii 

Coal Survey laboratory, 

Portobello Street, 

Sheffield. 

March 22. 

1 MontanutUche Runltchau, 26, 1 , 1934 

* Eleventh Annual Report, Safotj In Mines Renearcli Board, p 16. 
12S2 

• Pud m Snme* and Pradief, 1*. 1, 1914 
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Philosophical Interpretation of Science 

In reviews and articles that have appeared over 
the name of Prof. Dingle in Nature, a particular 
philosophical point of view has been presented os if 
it wero ono to which scientific men muBt necessarily 
subscribe In his roviow of Eddington'* “New Path¬ 
ways in Science” in Nature of March 23, p 451, 
for oxamplo, it is again oxplicitly stated, and although 
I am at one with him in many of his criticisms of 
that book, I am certain I sjieak not for myself alone 
when I dissent strongly from Dmglo’s philosophical 
outlook on science “Wo start with experience,” he 
says, “pick out those dements wlmh aro common 
to all observers, represent them by concepts defined 
in such a way that they relate together as 

many os possible of the common experiences, and 
the resulting logical network is the ‘external world’ ” 

Now this viewpoint is put forward as if it wero a 
necessary consequence of scientific disco\ery , indeed 
we are informed that relativity has saved the man of 
scioncn from being “forced to admit an external 
objective woild of which hw experience was only one 
aspect” May I suggest that very many men of 
science assert, that scienco is tho result of man’s 
mterforanco m and study of tho external world, and 
that without tho latter there would be no soionee 
and no men , that they regard tho statement that 
tho logical netwmk constitutes tho reternal loorld as a 
fantastic misuse of terms , that when Prof Dingle 


says “Wo start with experience” ho means “I [HD] 
start my analysis . . ”, that when he talks of 

“all observers” he is either assuming an external 
world of which these observers are part, or he is still 
talking of his experiences, and ho has simply given 
the rather misleading title of “all observers” to thorn , 
that whon he uses the English language m writing 
tho roviow, either ho is again usmg words evolved 
during the history of an external world and writing 
thorn for people all of whom are part of that external 
world, neither of which has heen created out of Prof 
Dingle’s logical network, or alternatively his mind has 
built, this language and these people out. of his 
experiences , that in the latter ev ont the whole of 
science, art, literature and philosophy become the 
organised experience of Prof Dinglo himself Does 
all this not look as if Prof Dinglo is trying tu pull 
himself up by his own bootlaces 9 

Finally, smeo it is certainly trim that a groat 
number ot scientific men of philosophical under¬ 
standing would not accept Prof Dingle’s interpreta¬ 
tion (itself surely an experience), is ho not compelled 
on his own criteria as to what constitutes the external 
world to refuse to accord Ins philosophy anv status 
in that world 9 

H Lew 
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Points from Foregoing Letters 


Bl pointing his eosinu lay detectors to Nova 
Hereulis, W Kolhoreter observed between December 
22 and 31 an increase of 1 7 per cent iti the amount 
of cosmic rays and brought this ns cvidorme that 
cosmic rays are produced during stellar outbursts 
Prof V F Hess and Dr H Stoinmaurcr now give 
figures obtained by a different mothod showing that 
m the period December 13 22 a small increase in 
ionisation duo to cosmic rajs was recorded (less than 
0 2 per i ent), an amount within the limits of experi¬ 
mental error Mr J Bamdthy and Mr M Fond, 
from continuous records with an instrument similar 
to that of Kolhorstor, conclude that cosmic rays 
coming direct from Nova Hereulis wero not an appre 
cmblo factor in the variations observed during the 
month of December 

Prof E V Appleton gives a new formula for 
calculating the frequency of collisions botween 
elections and molecules in tlio upjier atmosphere Hi' 
points out that tho earlier equation recently used 
by Mr T L Eckersley loft out an important factor 
(the optical path) and that Mr Kckersley’s measure 
ments probably nfer to the uppermost F, region, at 
about 300 km 

Tire antiquity of tho human remains found by Dr 
Leakoy in Kenya has recently been questioned Prof 
T. F Dreyor directs attention to throe adult and one 
juvenile skull found in South Africa These aro 
closely similar to the Kanjera finds and are con¬ 
sidered by Prof Drojer to be of Holocene (post 
Pleistocene or recent) ago , indirect evidence, from 
implements, indicates that the South African and 
Kanjera men already existed m pre-Holocene times 
Prof Dreyer further believes that the two types of 
implements (Ohellenn Aeheulean and Mousterian) 
usually considered to belong to two successive periods 


(lower and middle Paleolithic respectively) wuio in 
fact evolved eontcmporancouslj 

The ‘spin’ of the atomic nuclei is an important 
factor m determining tho piobshilit v of disintegration 
during atomic collisions Dr S Tolanskj discusses 
the relation between tho nuclear mechanical moments 
(<lue to spin) and tho constitution of the nuclei Ho 
infers that spin values of 3/2 and 5/2 load to, or are 
associated with, greater stability when an odd nuclear 
pioton is present in atoms of odd atomic weight and 
even atomic number 

Thrco stages havo been postulated in the process 
bj' winch green plants combine tho carbon dioxide 
of tho air with water to form carbohydrates Dr D 
Burk and Mr H Lmeweaver claim that at least 
four reactions can bo experimentally recognised 
They Mubmit a formula showing how temperature, 
light, concentration of carbon dioxide and of chloro¬ 
phyll, etc , affect tho rate of these reactions 

Tho chemical structure of tho female sex hormone, 
ipstrin. and of related synthetic chemical compounds 
with similar properties, is discussed by Mr hi 
Friedmann Ho concludes that molecules with 
icstrogenetic activity, so far prepared, contain the 
carbonyl (CO) or hydroxyl (OH) group, connected 
through two carhop atoms with a benzene or othei 
‘ring’, other combinations may also be active 

Mr J J Walker and Dr L Slater discuss the 
application of infra-red photography to the examina¬ 
tion of thin sections of coal In their opinion the 
method is useful m giving a more accurate repro 
duotion of tho colour transition between pale red and 
black, and in producing a ‘flatter field’ Under 
certain conditions, however, the panchromatic is 
still to be preferred to the infra-red photographic 
plate 
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Research Items 


Dating by Beads at Zimbabwe A study of bends m 
Africa south of the Zambezi by Mr P W haulier 
( Proc Jthixlesui Set Assoc , 34, fit 1) aims at ft 
classification of beads, aiu lent and modem, now or 
formerly ill use among the natives They aro divided 
into ten classes, which am examined in relation, 
according to chronological considerations, with the 
stone structure culture of Rhodesia, thus incidentally 
raising the question of the tonabihty of Miss <1 
Caton Thompson's dating ot the Zimbabwe and 
associated cultures upon the basis of this clans of 
evidence Viewing the historical evidence, it would 
appear that no finds hav o been made which point to 
contact between South Afrua and early Egypt The 
Arabs landed trade beads on the East Afnean coast 
previously to a i> 1400 , but it is impossible to say 
how much earlier, though A1 Masouch suggests that 
it, was not long before A d 900 Before a i> 1500, 
sites will show Indian beads only, after that date 
European beads appear in increasing proportion 
The Rhodesian excavations nhow three groupn, of 
which Group I is judged to bo pre Zimbabwe , but 
there is little or nothing to distinguish it from Group 
IT, which was regarded by Miss (’at on-Thompson as 
belonguig to a later occupation Group I, showing 
beads with Indian affinities, was regarded by her ns 
a “foundation deposit", pointing to an eighth or 
ninth century date for the Zimbabwe typo of building 
This ignores in this assemblage ol beads one example 
which is probably of late origin and does not fit m 
with tho historic ol record Jt is more probable that 
it is a ‘pre-Zimbabwe’ deposit Miss Caton Thomp 
son’s dating leaves Class II of tho second occupation 
period with an intervening gap of six hundred years , 
whereas thoro is evidence to show that there is 
continuity of importation as between Class I and II 
If Group I is, m fact, relatod to a pro-Zimbabwe 
culture, it is probablo that the foundation date is much 
later than is suggested by Miss Caton-Thompson 

Cultural Origins, Monte Alban, Mexico. It is now 
practically agreed among archaeologists, according to 
a communication circulated by Scionce Seiv ico, 
Washington, that the remarkable collection of 
ornaments of gold and precious or semi-precious 
stone, which were found in burials on Monte Alban 
by the Mexican expedition under Dr. Alfonso Caso 
in 1932, belong to an intrusive culture Four seasons 
of intensive explorations have produced evidence of 
structures of a typo found elsewhere in Mexico, and 
going back to a date behoved to be contemporary' 
with the Mayan Old Empire culture of Guatemala 
and Chiapas ; but there is nothing to suggest any 
relation with tho treasure find. More than seventy 
tombs have bo^n explored, but no metal has been 
found. Recent excavation points to the civilisation 
of Monte Alban having flourished in a d 300-500, 
and it would appear possible that it may have been 
the point of origin of features, architectural and 
other, which appear on other sites of ancient Moxioo 
Among these is tho oroas-sliaped tomb. An examina¬ 
tion of the Dancers’ Pyramid, so called from its 
carved dancing figures, has shown that its interior is 
a simple stone tomb, rectangular in shape, but with 
large niches on either side which are virtually the 
arms of a cross. This appears to be the germ of the 
idea which blossomed into the huge, mosaic-covered, 
cross-shaped tomb of Mitla, the site which stands 


some twenty miles away When tho tomb of tho 
Dancers’ Pyiannd was opined, it was found to con¬ 
tain the skeletons of sev< ml individuals in complete 
disorder Among those Heatterod remains weie five 
human teeth which had hem inlaid with jado, 
while others were incrusted with haematite The 
pyramid also had three ti tuple bases with sloping 
stone sides and jutting wall pm iris These arc found 
in other jiarts of Mexico, but now here of an earlier (late 

Man-Eating Sharks \ papei by Gilbert Wlutley 
upon Australian slunk tiugedios shows that not 
only are at talks frequent, but also they liavi 
been increasing m number during the last few 
docudes (1 irtormn Naturalist, Jan 1935. p 195) 
During tho present ceiiturv, whereas the number of 
mcords of attack traced in the ten years from 1912-21 
was 13, the number between 1922 and 1931 was 45 
and in tho three years 1932 34. 16 The mi rease is 
probably associated with tho more extensive use of 
shallow waters for bathing In New South Wales, 
which yields more than forty lerouls or more than 
halt tho Australian total, tho greater number of 
shark attacks wore mado during the months Dis emlxir 
to April, and this commits with the most popular 
bathing season No attack occurred botwoen May 
and September, although in May anil June boats 
have been bumped or attacked The onl\ safe moans 
of combatting this danger is the building of nets, 
fences or other cm Insures tor swimmers On isolatod 
beaches, observations from ueroplanos or from shark 
towers are said to have proved useful 

Pairing and Non-Disjunction of Sex Chromosomes in 
Drosophila. In Drosophila females with AWT as sex 
chromosomes, there have been two views as to how 
synapsis takes place It is agreed that they synapse 
in pairs and not in a triad, but Bridges suggested 
that there is an equal chance of any two of those 
chromosomes pairing, while Andeison torn link'd that 
pairing and crossmg over bctwism the Vs is mile 
pendent of tho presence ot the Y Gershenxon (J 
Genet., 30, No 1) has obtaimxl further evidence 
regarding the nature of tho pairing and non-dis¬ 
junction in XX Y females by using so called GIB 
stock in which one of the -Y’s has a large inverted 
section, which reduces < rossmg over m females 
heterozygous for the GIB chromosome to a very low 
value Ho found that tho percentage of cross-over 
X-ohromosomes is tho same m tho gametes of XX 
females and XX Y females in this stock, indicating 
that synapsis is regularly between the two A’s, while 
tho V goes later to either pole independentIv In 
females having the composition AX - ('IB, it is 
found that about 99 per cent of the eggs produced 
havo a non cross-over X Comparison of this fre¬ 
quency with the frequency of non-disjuni tion indi 
cates that tho mochanism of non-disjunction is similai 
in males and females of Drosophila, and is contrary 
to tho hypothesis that regular chromosome pairing 
and disjunction depends upon chiasma formation 

Excretion of Glucose by the Rabbit Kidney. At a meet 
mg of tho Royal Irish Academy' held on January 28. 
T Dillon and R O’Donnell described the excretion 
of glucose by the rabbit kidney The threshold for 
the excretion of glucose by the kidney was defined 
as that blood plasma concentration (Cjj) above which 
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glucose is concentrated m the urine Glucose was 
found to be present in the urine below threshold level, 
the concentration increasing with the urine rate. 
Consideruig the distribution of the threshold values 
m tho experimental animal, the mode of the distribu¬ 
tion was 230 mgm per cent, but an individual value 
may he in the range 180-420 The threshold level 
was increased by intravenous injections of sulphato 
and urea, but remained unchanged after chloride 
injection It behavod therefore in an analogous 
manner to tho chloride threshold as determined by 
Conway The important quality of the threshold 
as abovo defined is that it is independent of the rato 
of urine flow The excretion of glucose below the 
threshold value may bo expressed by tho equation 
K = Ax/( V/T - Gn) where T - threshold, V =- 
unno volume in c c’s per minute, and A ~ 
(Cb — C U )IC B , which is closely analogous to the 
equation derivod by Conway for tho diffusion of 
iodine from chloroform to potassium lodido solutions 
perfused over it, and also to tho excretion of chloride 
below tho threshold value Tho value of K has a 
coefficient of variation for the individual result of 
20, but this variation is independent of the variables 
used in oquation Above the threshold, glucose 
excretion jb expressed by tho equation K t 
y/V(U u — Vb)/(Vb - T) The results in this region 
are obscured by tho concomitant high chloride 
excretion Thoy indicate that glucose and chloride 
exoretion are dealt with by the samo kidney 
mechanism In both cases the ‘diffusion-secretion’ 
theory us established by Conway alono accounts for 
the obsorvod relationships 

Hepatic* of Southern Japan. Y Honkawa has made 
an important contribution to bryology entitled 
“Monographia Hopaticarum Australi-Japomcarum” 
(J Sen Hiroshima Unit) , B, Div. 2 (Botany). Tokyo s 
Maruzon Co , Ltd 2 10 yen) Southern Japan is 
one of tho least-explored regions of the world for 
the hepaticologist; high mountains (up to 3,902 m ), 
pmnovol forest and numerous streams are favourable 
for a rich and abundant hepatio flora. Reports by 
Stepham (1899-1924) and Okamura (1910-10) record 
57 species , this number is reduced to 43, and the 
author collates later scattered records, including his 
own discovenos, based on the study of 5,000 gather¬ 
ings made by himself in twelve visits covering 
seventy-one days (1930-34). Three hundred and one 
species, eighty-four genera, twenty-one families and 
four orders are credited to the region, of which one 
genus and one hundred and seven species are new 
to science. The text us m English with diagnoses 
m Latin , there is a list of Japanese names , the 
extensive field work and the care given to descriptive 
matter, illustrations, synonomy,, etc., command 
attention The conclusion is drawn from phytogeo- 
graphical data that a land connexion lasted longer 
on the Japan proper side than on the South China 
side ; the first separation came from the Formosan 
Channel and later erosion led to the successive 
separation of the islands of the Liukiu archipelago. 
Endemism is strongly marked. In the hepatio flora 
there is an almost total absence of Philippine 
elements. The presence of many boreal elements 
proves a former glacial epoch. 

Early Daffodil Blooms. An article by Dr J. Grainger 
{Gardeners' Chron., March 9, 1986) outlines the prin¬ 
ciples underlying the production of preoooious blooms 
from daffodil bulbs. The period between mid- 


November and Christmas is usually cha actermed by 
a paucity of decorative flowers, and the process 
described m the article should help to bridge this 
gap. The young flower of a daffodil is normally 
formed during the period between lifting m June, 
until the end of August A rest period thon sets in, 
and usually lasts about six weeks Tho period of 
flower bud formation can bo hastened by about three 
weeks if the bulb is kept at a warm temperature 
(75° F), whilst the rest period m shortened by 
storage in an ice-box, at a temperature of 40°—45° F. 
Planting is performed immediately after tho low 
temperature treatment, and the application of suit¬ 
able growth temperatures results m the production 
of blooms as early as November 25 Tho hastening 
of flower bud formation is tho treatment already 
known as ‘preparation’ by bulb growors, but in the 
paper under review, emphasis is laid on the additional 
need for low temperatures to shorten tho rest period. 

Antiquarian Study of Fungi. A short paper by 
Messrs G W Hondry and H N Hanson in Phyto¬ 
pathology (24, No 11, 1313-1314, November, 1934) 
records a novel mothod of studying tho fungi of 
bygono times The church building of the Mission 
Nuestro Sonora De La Soled ad was erected m the 
Salinas valley of California in 1793-94, and was 
rebuilt in 1832, from adobe or sun-dried bricks. 
Wheat straw had been usod to bind the clay of which 
these bricks were made, and it has been found 
possible to identify remains of Trdtcum compactum 
humboldtn , Koke in bricks from the rums Tho 
straw also bore evidenco of fungal attack, and 
Puccima grammw and Ustilago tntici have been 
identified Theeo two fungi must have boon present 
in California in 1832, and it m perhaps rather signi¬ 
ficant that the earliost mycological survey of Cali¬ 
fornia (that of Ilarknees and Moore m 1880) records 
P gramxms, but makes no mention of U. trUm, 

Weed Killers. It has been said that agriculture is 
a ‘controversy with weeds’, and weed plants are 
certainly obstacles to the directive ecology of the 
gardenor Dr M. A. H. Trnoker has recently reviewed 
different types of weed-killers (J. Roy. Hort. Soo., 
60, Part 2, pp. 68-79, February 1935). The artiole 
deals mainly with chemical methods, although bio¬ 
logical means of control are also mentioned. Common 
salt, petrol, ammonium and ferrous sulphates, carbolic 
acid, creosote, arsenic compounds, chlorates of 
sodium and oaloium, eulphuno acid, copper sulphate, 
calcium oyanamide and ammonium thiocyanate are 
all useful for special purposes, though it would seem 
that the ideal weed destroyer has still to be discovered. 
Chlorates are regarded as the most practical weed 
killers, in spite of the danger of fire Biological 
methods of control include the provision of vigorous 
‘smother crops’, and the distribution of speoifio insect 
pests of weeds Insects are sometimes too dis¬ 
criminating, however, as happened when the cochineal 
insect was used to opntrol the priokly-pear oaotus; 
it attacked only one species, Opuntia monocantha, 
and further methods had to be used to effect com¬ 
plete eradication. 

Coal of the Upper Beeston Seam in West Yorks. Pub. 
No 35, Physical and Chemioal Survey o.f the National 
Coal Resources, issued by the Fuel Research Station of 
the Department of Scientific and Industrial Research 
(London : H.M. Stationery Offloe) constitutes Part 1 
on the Upper Beeston seam, a highly important 
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warn in this coalfield, which extends through the 
Yorkshire, Nottinghamshire and Derbyshire coal¬ 
fields, forming one complete unit extending con- 
tinuously for nearly seventy miles m a southerly 
direction from Leeds It is stated that “For con¬ 
venience tho fiold hew long been arbitrarily divided 
into three areas, Nottmghamslure and Derbyshire, 
South Yorkshire, and West Yorkshire The present 
report deals with tho northernmost of these, tho West 
Yorkshire area” The Upper Beeaton seam has boon 
the most widely worked in tho above area since 1917 
A characteristic of this seam consists m a very 
dull durain, which is a particularly good and clean 
coal, but hard and usually spoken of as ‘hard bands’ 
A large numbor of samples have boon analysed, and 
(he position of these is indioatod on a map forming tho 
frontispiece of this volume Upon that map tho area 
of the seam is divided into livo parts, m each of which 
the Upper Boeston soam exhibits a characteristic 
thickness and structural development, the thick¬ 
nesses vary from 2 ft 6 m to 4 ft 6 in , tho latter 
oontaming tho dull bands of durain at their maximum 
development The volume contains a large numbor 
of detailed analyses, in which the durain, vitrain, 
claram and fusain have been analysed separately, 
whilst in many cases tho calorific power was also 
determined separately The coal is typically banded 
throughout, and is shown to contain a numbor of 
bands and partings, which ui some caeos divide the 
seam into an Upper and Ixiwor part Where this 
is tho case, tho Upper part alone appears to be 
worked 

Study of Earthquakes in California Several articles 
have recently appeared on tho study of earthquakes 
in southern California Mr. H O Wood, to whom 
we arc mdobted for the plan of investigation, has 
described its details and the work carried on in the 
.Seismological Laboratory at Pasadena (“Yearbook 
of the Carnegie Institution of Washington”, 1934, 
2347-2353) Dr B Gutenberg has given a full 
account of this building and its valuable instruments 
{Ergebnisee der kosnnschen Phyaik, 2, 213-237 ; 
1934) Auxiliary stations have also been founded at 
Riverside, La Jolla, Santa Barbara and Mount Wilson, 
and at Haiwee and Tinomaha in the Owens Valley, 
the scene of tho great earthquake of 1872 In 1922, 
Mr. Wood published a map of all the known faults 
m southern Cahfomia Soon afterwards, the Wood- 
Anderson torsion seismometer was devised, and this 
has proved most useful in the study of local earth¬ 
quakes More than 200 epicentral tracts have been 
determined. In most of them, less than, a dozen 
shocks have originated, in others some scores or 
hundreds, and, m a few, thousands of after-shocks 
of strong local earthquakes It is interesting to 
notice that, with one or two exceptions, these epi¬ 
central tracts do not cluster along known faults, and 
that very few of them are connected with the well- 
known San Andreas fault along which the earthquake 
of 1906 originated Indeed, the section of this fault 
between Tejon Pass and Cajon Pass, the seat of the 
great earthquake of 1857, was almost completely 
inactive during the six years before 1933. 

The Upper Atmosphere. In a papier entitled “Some 
Facts and Theories about the Upper Atmosphere” 
by C. K. M. Douglas {Quart. J. Met. Soe., 61, No 
258) various observations of pressure and tempera¬ 
ture made in recent years in the uppier atmosphere 
with the aid of specially equipped aeroplanes in 


different parts of Europe are discussed, with special 
reference to the light that they throw upon the 
mochanism of antioyclones and cyclones During 
the year 1932-33, in which many countries co¬ 
operated in a special study of the meteorological 
conditions of polar regions, the so-called Polar Year, 
a Dutch expedition went to Reykjavik, and upper 
air data wero extended temporarily to Icoland Those 
furnished a good opportunity for atudymg tho changes 
in a given air mass m tho course of one oi two days 
while the air was travelling from Iceland to places 
in western Europe, where further observations aloft 
allowed its condition at tho end of that journey to bo 
ascertained It was found that tho change of tem¬ 
perature of a givon air mass for a given height 
between 2 km and 5 km was often slow, but that 
rapid rises of temporature, up to 10° F in 24 hours, 
occasionally took place, apparently as a result of 
the sinking of initially cold air to a lower level, 
which resulted in dynamical wanning Air which has 
boen warmod m that way may often bo identifies! 
by its very low relative humidity The author oatno 
to regard subsidence ot rather loss than 1 km a 
elay as an average in an anticyclone that is dev eloping 
in cold air of polar origin Ho showed that the air 
ascending over a rain area is generally warmer than 
tho adjacent air at a height of 4 km Discussing the 
variations in tho height of the tropopause, ho comes 
strongly to the opinion tluit the air masses just 
above and below the tropopause move slowly' up or 
down together The parts played by' various air 
movements in the life history of anticyclones and 
depressions are discussed 

Synchronous Time Motors and Accurate Time-keeping. 
A valuablo property in connexion with alternating 
current motors of the ’synchronous’ typo is that they 
keep exactly in stop with tho frequency of the supjily 
With tho advent of the national grid system in Great 
Britain, which eventually will give time-controlled 
frequency throughout the whole area, the syn¬ 
chronous motor enables a very satisfactory method 
of accurate time-keeping to bo obtained A paper 
on this subject by W Holmes and E Grundy was 
read on March 1 to tho Institution of Electrical 
Engineers Tho frequency of tho supply given by 
many authorities is time-controlled, and the close 
relation it bears to standard time is v cry remarkable 
Records of the error of a largo supply undertaking 
connected with the grid show that tho average 
errors from the standard tune during tho day vunod 
between two seconds fast and one second slow 
Continuity of supply has been observ od independently 
in Cheshire, Lancashire and Yorkshire at private 
residences having synchronous clocks of tho hand 
starting time. The interruptions occurred about onco 
a year and varied in duration between a few seconds 
and a few hours. Considering that the tiny little 
motor rotates at a very high speed and receives no 
attention this is excellent These motors are rapidly 
be mg applied for othor purposes wherever accurate 
time-indicating is required. In tho time switches used 
in electric supply they are rapidly sujierseding the 
spring driven clock movement generally used It 
obviates the necessity for periodical winding and so 
is economical to supply authorities For laboratory 
purposes an electric stop watch has been produced 
embodying a synchronous motor When used on 
time-controlled frequencies, it will measure short 
intervals of time with an accuracy up to the twentieth 
of a second. 
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Biology and the Nation in Germany 


T HE administrate e appreciation of tho biological 
outlook in national development is nowhoro so 
evident to day as in Germany and Soviet Russia A 
brief account of the current exhibition in Berlin on 
“Das Wundor (lea Lebons”, winch crystallises the 
uso and abuso of biology by tlio third Keicli, may 
therefore have some general interest Tho policy on 
which it is based was outlined by Di Knelt, Koichs- 
tninister of tho Interior, in his inaugural speech on 
March 23 Unlike the 'hboralistisch rnarxistit lien’ 
legime, lie said. National Socialism views the indi- 
\ idual ns an inseparable part of the family, and the 
family as the basis of the nation The individual 
therefore has incieased duties to the State, but 
lcceives in return more rights, more protection, and 
the immediate promise of a happier and healthier 
life, seemed through education, eugenic legislation 
and soual assistance by tho State It is signify ant 
that he did nut take a narrow national view ol theso 
activities Indeed, he hoped that the Exhibition 
would be regarded as a renewed token of inter¬ 
national friendship, and expressed tho belief that the 
German people arn anxious to woik m a spirit of 
amiable co operation not only for themselves but 
also for tho growth of a healthy Europo 

Conceived in this spirit, the Exhibition is presented 
with a freshness and technical excellence which one 
experts from the organisation behind it-—the 
Deutsches Hygiene Museum at Dresden It is also 
noteworthv that it makes no demand on the State 
budget, advertisers piovidmg the cost and visitors 
an until iputod profit Two hulls concerned with 
'Bokleidung-Schnuuk’ and ‘Em&hrung’ are entirely 
devoted to products which not only harmonise with 
the motif of the Exhibition, but also supplement the 
technical halls m a most attractive manner Tho 
first and most interesting of these scientific halls 
deals with ‘Die Lehro \ om Lebens’, and is approached 
through an impressive' ‘Ehronhalle’ dominated by a 
monumental relief (Ktnpor) symbolising the release 
of the German people under the new administration 
Among the exhibits, the place of honour is given to 
‘The Transparent Mari’, a model under automatic 
electrical control which illuminates and explains 
each system of tho body in turn It is a masterpioce 
of museum tochniejue, enshmiod m a darkened 
chamber in which those words of Augustinus are 
prominently inscribed 

"Eh bowiindem die Menscbon das rauschende Meer, 
Dio fliessendcn Gowosser tind don Anblick des 
Himmels, 

Und vergessen uber allem Bowundom der Dingo 
Das Wundor, das sio sol bo r sind ” 

In the mam body of this hall, working models and 
striking diagrams demonstrate the elements of 
anatomy and physiology in relation to personal and 
public health A lattice tower, for example, shows 
that tho daily energy involved in the mochanwm of 
the heart could take two persons to tho top of tho 
‘Funkturm’ (138 metres high) adjoining the Ex¬ 
hibition Nearby a large wire cage illustrates 
tho average volumo of air (32 cubio metre*) re¬ 
quired by a man m one day, while neighbouring 
exhibits indicate respiratory needs during various 
activities and postures, and the relation between 
the respiratory and circulatory systems A square 


rebef conspicuous on tho ceiling represents the 
surface area of tho normal number of red blood 
corpuscles m man Among the working models, 
of particular mtoiost are those concerned with 
tho circulation of the blood, tho importance of 
water, tho processes of digestion and tho tune taken 
to digest various foods, the mechanism and causes 
of droanis, the cerebral area involved in different 
actions, the location of bodily pains and the possible 
diseases they indicate', the functions of the ductless 
glands and their coirclation with abnormalities, and 
the discrimination of ‘basic smells’, which visitors 
may oxpoi lent e for thcinselv es A small cinema 
shows biologuul films rangmg from oollulai activities 
to the intelligence of monkeys, while a section for 
‘Biologischo-Leistungsprufungen’ oncouragt's visitors 
to test then own lung capacity, vocal range, cardiac 
normality and colour vision 

From tins hall one pusses over an attractive 
‘Terrasse Bestauration’, with ft symbolic fountain, to 
that which deals with ‘Der Trager des Ixibens’ An 
onto-chamber, decorated with impressivo t chefs and 
diagrams of v ital statistics tu Europe, emphasises 
the importance attached to a largo population of 
working-class families ui the new Germany In tin 
contre, a ‘Glockentunn’ rings out the information 
that nine children are 1mm in Germany every fix< 
minute's, while at the base- of the structure a huge 
hour glass records tho death of seven persons during 
the same period Two quotations from the Chan 
cellor’s “Mein Kampf’’ dlustrato the spirit, in which 
this hall is conceived One is the familiar ‘ Honom 
tho work and honour tho worker”, while the other 
sermonises more voluminously as follows i “Audi 
die Eho kann rncht dolbstweit sein, sonilem muss 
dern einon giossoron Ziele, dor Vertnehrung und 
Erhaltung dor Art und Basse, dienen” To the right 
of this chamber is a nursery where the children of 
visitors can test and play 

Passing into the mam hall, one is confronted with 
an imposing illuminated exhibit, dominated by tile 
national emblem, showing that National Socialism 
endeavours to protect evory aspect of family life 
from childhood to old age Freely translated, the 
words written over the eagle state that “The here 
ditary healthy family is the basis of life Tho mam 
tonanco of their ability to work, and their protection 
and education in self-help, is therefore one of the grout 
tasks of tho NSDAP” And the most confirmed 
opponont of dictatorship must admit that the new 
party has attacked that task with commendable 
energy. One sees in this hall the results of a deter 
mined effort for tho betterment of the family, through 
such avenues as education and caro of mothers and 
children, tho training of tho average girl for her shan 
in the development of tho State, and poor-rebel 
measures extending from the provision of food 
clothes and coal to travelling schools and clinic" 
which tour the districts Tho central organisation 
for these aotivitios, which cover the entire oountn 
is the NS-Volkmvohlfahrt, the funds of which an 
largely obtained from voluntary subscriptions, strut i 
collections from the sale of badges mode by the rural 
workers, and so on In the winter a'special effort i~ 
made, its success being partly indicated by the fa< < 
that nearly 360 million marks were contributed to 
‘Winterhilfswork’ m the winter of 1933-34. Th< 
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monthly ‘Eintopfgericht’ Sunday alone, when a 
majority of the population contributes to ‘winter- 
help’ the savings resulting from restricting the mid¬ 
day meal to one dish, provided more than 25 million 

The next hall, 'Die Krhaltung dos Lebens’, illus¬ 
trates the protection of public hoalth m all its aspects, 
and the visitor can see in it many of tho latest devices 
of preventive and curative modicine, ranging from 
occupational therapy and radium treatment to the 
latest Junkers ‘Sanit&tsflugzouges’ Tho sanitary anil 
educational activities of the Nazi party are also 
amply illustrated A feature of tho hall is a model 
marriage consultation centre, to which attention is 
attracted by illuminated curves, correlated with 
pictures of social conditions, of the birth- and death- 
rates since 1820 They show that the birth rate rose 
from 1820 until 1875, and fell in response to increasing 
industrialisation between 1875 and 1933, when it 
again assumed an upward trend The inclmat ion of the 
death-rate follows, as usual, that of the birth rate 
Tho elevation of tho birth-rate in tho now regime has 
been secured not only by propaganda but also by 
State aid, 20 marks a month bomg given for each 
child in families of more than throo children, pro\ idl'd 
they are ‘racially healthy’ It should bo added that 
these consultation centres will increase in linport- 
ance, for further measures for tho betterment of 
national health arc to bo introduced vory shortly, 
including legislation for health certificates before 
marriage. 

Special attention is also paid to racial ‘purity’, 
Oobmoau being givon an important niche in the 
portrait gallery of great men who have influenced 
the Nazi philosophy In one popular section the 
Nordio farmer and fighter is glontiod in pictures 
remuusoont of juvenile editions of the “Nibelungen- 
sage”, surmounted by tho statement that “There is 


nothing more piciioiiH on tins earth than tho soods 
ot noble blood” On the opposite wall a quotation 
from “Mem Kampf” stands out m equally bold relief . 
“Indom leh fur die Deutsches Zukunst k&mpfe, muss 
ich k&mpfen fur die Deutsche Si hollo, mid muss ich 
kampfon fur den Doutsulioii Bauem” In an adjoining 
section a propaganda- pudigiee of the Fulirer’ em¬ 
phasises his association with tho peasant class The 
inevitable Jew-baiting takes the form ot a senes ot 
‘selected’ pictmes of Semitie types twin mg the sarcas¬ 
tic legend “Dei- Judo Hariv Chaun geiiannt Heinrich 
Heine sagt mi Hueli der l.icder ‘Alio Alenseheil glen li 
geboren, sinil cm adligos (lest hlecht’ ” Alongside 
aie several anti Semitic cartoons, supported b\ Herr 
Hitler’s opinion that tho Jow can never be a Herman 
and that ho will always work for the ‘Orossere Idee’ 
of his own race The organisers of the Exhibition 
would have done better if they had reframed from 
degrading an otherwise ex< client scientific exhibition 
with such propaganda 

The Exhibition concludes with a .Mikrovivarium’ 
and a section entitled VVolinung anil Siecllung" In 
tho former, hvmg micro oiganusms and parasites are 
projected on a screen and explained by attendant 
demonstrators In the latter, u senes of models 
illustrates tho improvement of housing conditions for 
tho working classes, the < entrul attrai tion bomg a 
full-size oxample ot the suburban houses prov iiled 
for working men As one leaves the Exhibition, one 
feels that modern (lennany has not only caught 
something of tho spirit of the lines which adorn the 
cover of this journal, but has also succeeded to an 
admirable degree in translatmg it into practice. 

I am mdobted to the Hon Mrs Ursula Grant Duff 
and Dr Bruno Gebhard, scientific director of the 
Exhibition, for many courtesies in connexion with 
my biological inquiries in Germany 

(.‘mute Dover 


Constitution and Properties of Some Non-Ferrous Metals and Alloys 


T HE spring meeting of the Institute of Metals 
was held on March ft-7, m the hall of the 
Institution of Mechanical Engineers. 

To all interested in the lead-tin-antimony alloys, 
and particularly those used for type metals, the 
paper by Frances D Weaver will be of especial value 
In addition to the working out of at any rate the 
mam features of this diagram, a considerable amount 
of data is available concerning the hardness properties 
of those alloys most commonly employed 

Prof. D. Hanson, m collaboration with Mr K J 
bandford, has continued his work on the mfluonco of 
imall amounts of other elements on the properties 
of tin The metals investigated in the present work 
are aluminium, manganese and bismuth, the results 
with the first metal being perhaps particularly im¬ 
portant in that th&re is a very definite time effect 
The greatly unproved properties obtained imme¬ 
diately after preparation are not permanent, de¬ 
terioration of the alloy commenoes at the skm and 
spreads slowly inwards and spontaneous cracking 
takes place. Bismuth also increases the tensilo 
strength of tm very considerably and refines the 
Rrain size. 

Mr. W. E. Prytherck has examined the mechanical 
properties of some wrought magnesium alloys, and 
although no alloys of this metal have yet been pro- 
duoed whioh respond to heat treatment in the 
manner which is characteristic of certain well-known 


aluminium alloys, some of the materials studied 
have distinctly interesting and promising properties 
The work which they have carried out over a number 
of years on tho investigation of unsoundness in 
aluminium alloy castings is continued by Prof 
Hanson and Mr I (l Slater, who hav o examined the 
effect of the pressure of the atmosphere under which 
a metal solidifies They have shown that pressures 
from fifty to a hundred pounds per square inch are 
sufficient to remove all visible traces of pin-holes 
from sand-cast, ingots, and that the densities of such 
castings, particularly those prepared under tho highci 
pressures, are appreciably greater than can be 
obtained from mgots poured from melts treated by 
the various degassing processes Tho tensile pro¬ 
perties of certain alloys are considerably improved 
by solidification under pressure, but tho fact us 
noted mat, in some instances, reheating the casting, 
by causing tho liberation of the gases eontainod in 
solution, may give rise to blisters and cavities 
The penetration of molten solders into strained 
non-ferrous metals has been examined by a number 
of workers. Mr L. J. Cl. van Ewijk contributes an 
account of a similar type of cracking in heat-ti-eated 
nickel-chromium steel Tho zinc chloride flux is 
shown to be innocuous, and it is clear from the inter- 
crystalline nature of the fracture that the penetration 
here is of exactly the same order as that which has 
been found in non-ferrous alloys One of the interestuig 
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features of the work is the considerable difference 
in the susceptibility to this typo of embrittlement to 
be found m the various nickel chromium steels 
themselves There is some indication, however, that 
a high impact value results m a material which is 
relatively immune Tests carried out on two plain 
carbon steels suggest that these are not liable to 
fracture under the conditions of the test Whothor, 
however, this is due merely to the composition of 
the material, or to tho fact that the tensile strengths 
of these plain carbon steels were distinctly lower 
than those of tho nickel-chromium ones, whence 
presumably the carbon steel contained less internal 
stress, is not clear 

The effect of five years exposure to urban atmo- 
sphoric conditions on tho strength and electrical 
resistance of some non ferrous wires is reported on 
by ,Mr .1 C Hudson The work shows that electrical 
resistance measurements may be used to give a fair 
idea of the extent to which corrosion proceeds 
Among the materials investigated copper stands out 
pre eminently, whilst the most corroded material of 
all was galvanised min wire, which rapidly failed 
once the zinc coating had been corrodod away 

Dr H J Gough and Mr D G Sopwith gi\e an 
account of further experiments on atmospheric action 
m connexion with fatigue The results of the tosts 
on copper and brass suggest strongly that the acid 
and alkaline impurities present in the atmosphere 
can have little, if any, influence on atmospheric 
corrosion fatigue, and that oxygen m the presence of 
moisture is probably primarily responsible The 
results of the tests on oxygon-contauiuig and de¬ 
oxidised coppers show that the comparative bo- 
havioui of these materials, when tested in air and »n 
a partial vacuum, is unaffected by tho different 
compositions of tho dissolved gases present. Cor¬ 
rosion fatigue, in this instance of duralumin, is also 
the subject of the paper by Messrs I J Gerard and II 
Sutton, who show that coatings of organio rosins and 
enamels afford a very high degree of protection, 
especially when the metal had previously been sub¬ 
jected to the anodio treatment The best results 
were obtained with u coating of synthetic ream 
varnish stoved for two hours at 150° C , metal bo 
treated giving a fatiguo limit of plus or minus 12-2 
tons per square moh for ten million reversals 

Other papers were concerned with the reduction 
by hydrogen of stannic oxide in high conductivity 
copper, by Dr Atkins and Mr A P C Hallo wee, the 
speotrographio analysis of aluminium and a con¬ 
sideration of certain phases m the sdver-oadmium 
alloys F. C. T. 


Science News a Century Ago 

Shipping Statistics for 1834 

On April 20, 1835, Lieut -Col. Sykes communicated 
to the Statistical Society an appendix to his paper on 
“The Increase of Wealth and Expenditure in the 
Various Classes of Society”. In this he gave par¬ 
ticulars of shipping and trade from January 5, 1834 
until January 6, 1835 The increase in this period 
in the number of British vessels employed in foreign 
oommerce, he said, was 689 ships of 108,662 tons 
burthen, value £1,411,366. The net reoeipts in the 
Customs duties had risen from £17,577,649 to 
£19,931,687. In the year there cleared inwards 
11,678 British vessels employed in the foreign trade 
of a burthen of 2,108,492 tons, which at £12 a ton 


represented a oapital embarked of £26,301,904 The 
increaso m tho doclarod value of exports of tho 
British and Irish manufacturers was £2,062,542, the 
total amount for the year being £36,641,928. The 
surplus disposable balance of the public revenue for 
the year endmg January 5, 1835 was £1,608,156 
after payment of all charges 

Meteorological Observations by Sir John Herschel 
The Athenaeum of April 25, 1836, contained a long 
abstract from a letter from Sir John Herschel at the 
Cape, to J Hudson, late assistant secretary to tho 
Royal Society The letter dealt mainly with meteoro¬ 
logy, and in it Herschel said that the South African 
Literary and Philosophical Institution had appointed 
n Meteorological Committee and had passed a 
resolution that “On four fixed days in each year, 
21st of March, 21st of Juno, 21st of September and 
21st of December we undertake to make 

horary observations of tho barometer, wet and dry 
thermometer, clouds, wind, meteors, etc etc at the 
commencement of each hour (per clock) mean time 
at tho place for thirty six hours, beginning at six 
o’clock m the morning of the 21 h1 anil ending at six 
o’clock in the evening of the 22nd Thus a complete 
twenty four hours is sure to be embraced in corre¬ 
sponding, or at least, interpolablo observations for 
all longitudes" Speaking of his measures with his 
aetinometer, Herschel said, “The following may give 
you some notion of tho purity of our sky and the 
force of our sunshine. 

Effect observed here tho day before yesterday 48°75 
Usual effect of ordinary good sunshine m England 
26°30 

I find this instrument extremely sure and uniform in 
its indications, and havmg now had nearly eloven 
years’ experience of it, I can safely say that it is 
perfectly adapted to the purpose. For this reason I 
shall draw up and forward to the Royal Society, 
very shortly an account of its construction and use” 

Death of Capt. Henry Kater 

On April 26, 1835, Capt Henry Kater died in 
London Bom at Bristol on April 16, 1777, he came 
of a family of Gorman extraction. At first he studied 
law, but at his father’s death in 1794 he joined the 
Army as an ensign and sailed for India. There he 
came under Lambton’s notice, and was employed on 
geodetical work After a few years work in various 
parts of India, ill-health drove him home, and after 
further service m England in 1814 he was placed on 
half-pay and henceforth devoted himself to science 
Kater was best known for his geodetical work. His 
memoirs m the Philosophical Transactions from 1813 
until 1828 refer mainly to the acourate construction 
and use of the pendulum, the balance and astro¬ 
nomical instruments He applied Huygens’s prmoiple 
of the reciprocity of the centres of oscillation and 
suspension of pendulums; in 1818 ascertained 
accurately the length of the eoconds pendulum in 
London, and during 1821-23 was associated with 
Arago, Mathieu and Colby in the determination of 
the difference of longitude between Pans and Green¬ 
wich. He compared the standard weights and 
measures of France, England and Russia, and also 
constructed various standards for Russia. Elected 
fellow of the Royal Sooiety in 1815, he was awarded 
the Copley Medal in 1817 for his experiments on 
pendulums, and from November 1827 until November 
1830 was treasurer to the Royal Sooiety. 
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Societies and Academies 

Dublin 

Royal Dublin Society, March 26 W. Hughes • In¬ 
vestigations on the control of seedling disease of 
sugar beet A trial was made of the effectiveness 
against the blackleg disoaso of sugar beet, of tho 
bulk seed treatment earned out by the Continental 
producers, in comparison with treatment with 
various disinfectants in small lots before sowing and 
with no treatment A germuiation test mdioated that 
m the bulk seed treatment some injury was caused 
by too long contact between seed and disinfectant 
In a randomised field experiment, the following 
matenals used before sowing gave a significant 
increase in establishment of soedlmgs over tho 
control- Oormisan and Coresan (U T 1876 A ), 
27 6 per cent, Granosan, 26'B per eont, and Ceresan 
(old), 21 7 per oent The remaining five treatments, 
which included tho soed producers’ treatment tn 
bulk, wore not signdicantly better than tho control 
•Seed treatment is rooornmonded as a necessary 
insurance K T S Walton Artificial radioactiv itv 

Paris 

Academy of Sciences, March 4 (CK, 200, 793-868) 
Emmanuel Leclainohk Notice on [tho late] 
Theobald Smith Mark Krkin Derivatives of 
Morcer’s nucloi A Tikmlakoff The growth of 
functions satisfy mg linear partial differential equa¬ 
tions of the socond ordoi Alexander Smoiiorshew- 
sky Orthogonal polynomials Antoine Maunan 
A rapid kinematograph for films 9 mm wide, giving 
1,600 2,000 images per second A simplification of 
an apparatus previously described A film taken 
with 2,000 linages per socond can be piojectod show¬ 
ing 16 views per second This slow-motion film has 
been applied to show the motion of a rebounding 
ball, the wing motion of a bird and tho movement 
of the lips of a person speaking Pierre Lfjay 
The interpretation of observations of tho intensity 
of gravity made in the Philippines, in Malaya and in 
the Dutoh Indies The anomalies found on land con¬ 
firm the results of Vomng-Meinesz made at sea The 
results appear to be connected with the great in¬ 
stability of the surface layers Thero is groat tectonic 
activity, there are dozens of active volcanoes and 
earthquakes almost daily. Jacques MAtadier • The 
Brownian movement m the Hilbert space. Hyper- 
quantifioation and superquantification. Pierre 
Vernotte i The formulation of experimental laws 
The uncertainty whioh results for the interpretation 
of physical phenomena Application to tho law of 
reactivity A discussion of tho representation of 
experimental foots by mathematical expressions It 
is concluded that although an expression can be 
found which will represent a set of experiments with 
precision, a physical interpretation of a phenomenon 
cannot be based on the analytical expression which 
represents the experiments AndbA Eg at . The 
measurement of the velocity of manno, submarine 
or aerial vessels by compensated thermocouples 
Jacqub8 Errera and Pol Mollet : Intramolecular 
isomerisms and infra-red absorption spectra The 
absorption spectra of the three hydroxybenzoic acids 
and of o-ohlorpfienol confirm Sidgwick’s thoory of 
oyole formation. A. Ionesco : Structure of the 
absorption bands of acetylene in the ultra-violet 
Georges Costeanu, RbnA Fbkymann and Aubkl 
Nakernxac : Study of the absorption spectra in 


the near infra-red of liquid, gaseous and dissolved 
ammonia The observations Huggest the existence ot 
polymers for liquid anunoma or ammonia m con¬ 
centrated solutions Mmk Jacqueline Zadoc-Kahn 
Eisknmann Tho electric double refraction of para- 
azoxyamsol in the isotropic statu Hen A de Malle- 
mann and Pierre Gabiano Tho magnetic rotatory 
power of atnmoniiual nitrogen Frederic Joliot 
and Lew Kowarski Tho production of a radiation 
with onorgy comparable with that of the soft cosmic 
rays Study of tho radiation produced by irradiating 
a silver plate with neutrons omitted by polonium + 
boryllium Pierre Preiswerk Experiments on 
the radio-activity produced by neutrons Victor 
Henri and Wladimir Lasareff The ultra \ lolet 
absorption spoctrum of methylaminc Paul Job 
Tfio coloration of nickel salts in hydrobioinic acid 
solution. Application of tho law of mass a< tion in 
concentrated solution AndrA BoullA Tho applica¬ 
tion of differential thermal analysis to tho study of 
the anhydrous sodium motaphosphates An due 
ChrAtien and Pierre Genet Disodium ortho 
arsenate and its hydrates Fernand Gallais 
lodomercuric acid From a stud) of tho changes in 
the magneto-optical pioperties of solutions of mer¬ 
curic chloride produced b) the gradual addition of 
hyclnodio acid, it is inferred that lodomenurie acid 
has the composition H,Hgl 4 Ai, Favoksky and 
Mlle Tatiana Favorskaja Tho gradual molecular 
acotylono-allene diemc transposition of the halo- 
hydrins. Joseph Wikmann The synthesis of a 
methyl and diinethvlhoxito J Franc de FfrriAhe 
The history of the soils of the lower terraces of tho 
Rhine in Haute Alsa< o Georges Hen ouard Tho 
upper Stephanian and tho Permian of tho Villi 4 basin 
in Alsaco Georges Dubois and Mmk Camille 
Dubois The results of pollen analyses of Flandnan 
coastal peat between l’enniare’h and Coneamoau 
Georoes Schneider The variations of the yield 
of tho thermal springs of Aix-les-Bains G 
Demetrescu The study of seismograms H 
Guizonniek The phase of tho diurnal component 
of the gradient of torrostnal oloctric potential Henri 
Colin and EugAnk Bouoy Sugar, ash, nitrogen 
and phosphorus in fodder and sugar beets and in 
their hybrids Tho forage beet lias more asb, less 
sugar, more nitrogen and more phosphorus than the 
sugar beet Jean Ciiaze and AndrA Sarazin . Con¬ 
tribution to the study of the mole, a disoaso of culti¬ 
vated mushrooms Mmk AndrAe Drilhon Calcium 
and costing the shell in Crustacea Joseph Meier- 
Hans . Tho behaviour of physoatome fishes after 
extirpation of the air bladder Yehvante Man- 
ouAuan Rabies, Boma’s disease and peripheral 
nouronos Baruch Samuel Levin and Iwo Lomin- 
ski The action of soft X-rays on micro-organisms. 
Georges Blanc and L A Martin Experimental 
iridocyclitis produced by the typhic virus. 

Brussels 

Royal Academy (Bull. Clasae Sci , 21, No 1) G 
CesAbo : Equation and form of the curve for which 
. sin a/a (A— const ), if 8 is the length of the 
perpendicular from the origin on to one of its tangents 
and a the angle which this perpendioular makes with 
the x-axis E. Henriot The antisymmetric aspect 
of electro-magnetism tortjue and momentor. The 
importance of antisymmetncal quantities in electro¬ 
magnetic theory is emphasised, and two tensors are 
defined—the torque tensor and the momentor E. De 
Wildeman : Adventitious buds in Congolese v arieties 
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of Heetnanthua P. Hurniat . Birational transforma¬ 
tions of space having two isolated associated funda¬ 
mental points (3) Transformations T, and T t J. F 
Cox . Representation of the whole surfoco of the 
earth m an equilateral triangle Formulae and 
examples of conformal and equivalent projections in 
an equilateral triangle. J Van Meiuhem Equations 
of perturbation of perfect piozotropic fluids This 
paper establishes the equations ni the case when the 
held of tho Lagrangian variables of the perturbed 
movemont does not coincide with that of the un¬ 
perturbed movement (} Balasse and Ml.us Galkt . 
Spectra of iodine with feeble excitation A correction 
J. Pastkkls : Morphogenetic movements of the 
gastrulation m turtles J Terby Attempt to 
explain the mitosis of Spirogyra by that of 
Plaanuxhophoru 


Society of Physics and Natural History, February 7 B 
Susz and E Brineh The Rainiui spoctra of mix¬ 
tures of nitric acid and nitrogen pentoxide The 
frequencies 1048- 1 und 1398 >, tho intensity of winch 
increases with tho concentration of tho pentoxide, 
appear to be connected with the presence of this 
substance W H Schopfer The solubility of 
growth factors 

February 21 P Bossier (1) A colorimetric 
equivalent Tho application to a group of all spectral 
typos of stars of a linear function of tho abscissae 
of the extrenntios of spectrograms of type A stars 
leads to an expression sensibly proportional to tho 
colour index (2) The natural classification of stars 
If a numbor proportional to tho percentage of stars 
of a spoctral type less advanced than a certain limit 
is chosen as a variable independent of classification, 
it appoars that certain inflections of some curves of 
colorimetric equivalents disappear. 

Vienna 

Academy of Sciences, January 24 Eaton Tschkbmak - 
Sbysenego . Hybndogemc pseudo-parthenogenesis 
Alexander Tornquist The high motamorphic 
gravel beds of Tossenberg-Panzendorf m the eastern 
Tyrol. Richard Weiss and Jakob Koltks : Deriv¬ 
atives of 1 4-di a naphthylnaphthalene Rudolf 
Waonbr Prefloration polymorphism of hexamonc 
blossoms. A methodological investigation. Rudolf 
ZIMARA • Mammals of West Africa. 


Forthcoming Events 

[Mtetmfft marked with an asterisk are open to the public ] 

Sunday, April 21' 

British Museum (Natural History), at 3 and 4 30 — 
M A Phillips "Gem Stones”.* 

Friday, April 26 

Royal Astronomical Society, at 4 30 —Discussion on 
"Gravity Measurements” to bo opened by Dr, E. C. 
Bullard. 
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Host Office Publicity By Sir Stephen Tallent* (The Post Office 
Green Papers, No 8) Pp 24 + 12 plat™ (London H.M Stationery 
Office ) (kf net 

Annual Reports on the Progress of Chomletry for 1934 Vol 31 
Pp 442 (London Chemical Society ) 10* M 

International Conference on Phyafcs, London 1934 A Joint Con¬ 
ference organized by the International Union of Pure and Applied 
Physics and the Physical Soeli ty Papers and Discussions In 2 vol» 
Vol I Nuclear Physics Pp vill + 267 10« Vol 2 The Solid 

State of Matter Pp vIII + 183 10s Reiiorte on Symbol*. Unite ai 

Nomenclature approved by the General Assembly of the Unlull r*- 1 
Meeting in London on 5tli 0< tober 10J4 Pp lv | 40 2i “ ‘ ' 

Physical Society) 

Association of British Chemical Manufacturers 
British Kino Chemicals produced l>y Members of the Association 
Pii 82 (I-ondon Association of British Chemical Manularturere ) 
Annual Report of the Council of tho Yorkshire Phllosoplilcal Society 
for the Year 1934, presented to the Annual Meeting. February 11th, 
1933 Pp 31 +9 (York Yorkshire Philosophical Society) 

Department of Scientific and Industrial Rescanli The Investi¬ 
gation of Atmospheric Pollution Report on Observations In the 
Year ended 31st March 1934 (Twentieth Report) Pp vll L10S 
(London H M Stationery Office ) Sr net 
(ensus of England and Wales, 1931 General Tables comprising 
Population. Institutions, Ages anil Marital Conditions, Birthplace and 
Nationality, Welsh Language Pp lx + 246 (London II M Stationery 
Office ) ID net 
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Other Countries 


U 8 Department of the Interior Geological Survey Professional 
Paper 1K5-C The Recognisable Spechs of the Green River Flora 
By Roland W Brown (Shorter Contributions to General Goology. 
1914-J&) Pp 11 + 46 77 I plates 8-15 10 cents Professional Paper 

1H5-K Miocene Plants from Idaho By Edward Wilber Berry 
(Shorter Contributions to Ueneral Geology, 1934-35 ) Pp U+A7- 
125 +plates 19-24 10 cents (Waaldngton, DC Governm"’ 

Printing Office ) 

The Imperial Council of Agricultural Rescan h Mlscellano 
Bulletin No 4 Host Plant Indox of 1 nilo Cej lonrse Cuccldm 
8 Rainai handrnn and Dr T V Ramakrishna A> yar Pp 111 + 113 
(Delhi Manager of Publications ) 1 10 rtipccs 2s M 
The Woody Plants of Natal and Zululand By Dr J S 1 


Government 


Pp xlH 252 (Pietermaritzburg Natal University College ) 

Argeologiese Navorslng van die Naslonale Museum, Bloemfontein 
lleel 2, Stuk 1 Die Oorblyfsels van Bulspoort en Braklaagte, Noord- 


n Zee rust Dour Dr ljr 

_An Pp II+25+ 

U 8 Department of 


Miscellaneous Publication No 

~ * " “ Jmor. Pp li + 
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Transactions of tlie San Diego Society of Natural Hlstorv Vol 8, 
No 5 Three New Species of Pinnlxa from the Gulf of California 
By Steve A OlasseU Pp 13-14 Vol 8, No (I Now Marine Mollusca 
from West Mexico, together with a List of Shells collected at Punta 
Ponasro, Sonora, Mexico By Herbert N Lowe Pp 16-34 +plates 
1-4 Vol S, No 7 New Species of Mollusks of the Genus Triphora 
By Fred Baker and V D P Spicer Pp 35-46 I-plate 5 Vol 8, No 8 
Now Trilublte Species from the Anthracollthlc of Northern California, 
and Grlfflthldes Conwayensla, a New Name for a Trllobltc Species from 
the Atoka Formation of Arkansas By Harry E Whoeler Pp 47- 
6H+ptate 8 Vol 8, No 9 Revision of some California Species of 
Astrodapsls By George L Rlcliards, Jr Pp 59-68 + plate 7 (San 
Diego Society of Natural History ) 

India Meteorological Department Scientific Notes Vol 6, No 
01 Evaporation In India calculated from other Meteorological 
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The Dyestuffs Industry and its Lessons 

T HE story of the dyestuffs industry has often 
been told, at least in part Few accounts 
have been more vivid than that given by Mr C J 
T Cronsliaw, managing director of (lie Dyestuffs 
Group, Imperial Chemical Industries, Ltd , in his 
.Jubilee Memorial lecture of the Society off'henueal 
Industry No such glimpse of the industry from 
inside has been vouchsafed us since Mr .James 
Morton gave us the stoiv of Caledon .lade Green 
and later of Caledon Brown Mr Cronshaw’s 
lecture, however, was far more than mere recapit¬ 
ulation He succeeded not merely in revealing 
some of the difficulties and problems which the 
industry presents to those engaged in it., but also 
its ever-changing aspects and its intricate and 
intimate relations with other industries 

It would be difficult to find an industry more 
essentially dynamic than that of dyestuffs Its 
very success in ousting the natural colouring 
matters proved but the prelude to adventure 
The wider range of shades, the greater brilliance 
and enhanced fastness of the synthetic colours led 
to more and more searc hing demands Not merely 
textiles but almost every other material in common 
use has come to the industry with its demands for 
colour, and the newer industries, like the rayon 
industry have often made hut halting progress 
until those demands were met Despite its vicis¬ 
situdes, despite the long struggle for mereexistence, 
the British industry has an honourable share of 
tho outstanding ad values to its credit, and those 
in the post-War period are not unworthy of com¬ 
parison with the discoveries from which the 
industry took its birth 

The career of the late Dr Duisherg in itself 
gives some clue to the astonishing fecundity of 
the industry An impressive feature of the brilliant 
discoveries of this great industrialist is their close 
connexion with the most recent advances of his 
day in orgamo chemistry Equally significant is 
the illustration his discovery of phonacctin affords 
of the relation between the dyestuffs industry and 
other branches of the organic industry When all 
allowance is made for the stimulus provided by 
the discovery of the therapeutic properties of 
acetanilide, Duisberg and Hmsberg really com¬ 
menced their research through the necessity of 
finding an outlet for the p-mtrophenol which was 
accumulating at an alarming rate as a result of 
the very sucoess of the manufacture of the benzo- 
purpurins. 
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The discovery which first led the Bayer Co. 
into the field for which it has since become world 
famous has been repeated agam and again m its 
essential features It is the very intimaoy of the 
links between the dyestuffs industry and other 
industries which makes possible the astonishing 
versatility of tho chemist in this industry and the 
immense range of products which he can provide 
Unless his intermediate products and by-products 
found outlet in other industries as vulcanisation 
accelerators for rubber, antioxidants for rubber 
or oils and fats, preservatives for wood and other 
materials, as gum inhibitors, for the control of 
insect pests and animal or plant diseases, in the 
manufacture of fine chemicals, pharmaceutical 
products, and synthetic resins, as softeners, 
solvents and the like for lacquers and varnishes, 
finishing agents of all kinds for tho leather and 
textile agents, the resources of the industry would 
be severely limited by the dead weight of waste 
products which it would be compelled to carry 
Under modern conditions, this factor is even 
more important The growing demand of the 
colour-using industries for novelties for specific 
purposes could scarcely be met in the range 
required or at an acceptable pnee but for the way 
in which intermediate products and by-products 
can be used for many different and unrelated 
purposes Nor are the relations static The re¬ 
action of the synthesis of indigo on the manu¬ 
facture of indigo, and its influence on the displace¬ 
ment of the Weldon and Deacon processes for 
chlorine by the electrolytic process, are paralleled 
again and again within the dyestuffs industry as 
in its relations with other industnes For example, 
tho introduction of sulphonated fatty alcohols as 
detergents has given an impetus to the use of 
fatty compounds for other purposes including 
dyestuffs, and the dyestuff chemist is no longer 
content to restnet himself to the use of methyl, 
ethyl and even butyl alcohol The delicate balance 
between by-product and maip product, the 
utilisation of waste materials, the competition of 
raw materials and alternative routes, is proceeding 
almost as freely to-day over the field of aliphatic 
chemistry as m the past it has done in the aromatic 
field. 

The existence of such complex relations makes 
it easy to understand why a man like Dr. Duisberg 
could find intense satisfaction in the leadership of 
such an industry despite the brilliancy of his earlier 
scientific work He at least could never be said to 
have left the field, and his career seems to under¬ 


line the argument advanced by Mr Cronshaw m 
support of the view that the chief factor in the 
decline of tho industry in Great Britain—a decline 
which no one noticed at the time—was lack of 
foresight on the part of the onginators of the 
industry themselves 

The facts speak for themselves Perkin was a 
rich man when he retired in 1874 at the age of 
thirty-six Nicholson retired six years earlier 
when forty-one, also wealthy, and though Greville 
Williams remained until 1877 he was then only 
forty-eight On tho face of it the very success of 
the industry was its undoing There were no long 
years of drudgery and inadequate reward The 
industry prospered from the start, and the dyeing 
trade received the new products well The future 
prospects were equally bright The textile indus¬ 
tries were peculiarly ready for the exploitation of 
the new dyes The cotton and wool trades were 
both on the threshold of great expansion, while 
Mansfield’s isolation of benzene from coal tar had 
provided the industry with unlimited raw material 
on its doorstep. 

Perkin, m fact, could scarcely have made his 
discovery at a more appropriate or auspicious 
time, and the explanations advanced of his with¬ 
drawal from the industry are unconvincing He 
at least recognised that the dyestuffs industry 
was founded on scientific discovery and developed 
side by side with it None the less he did not see 
that tho greatest service he could have rendered 
to research in Great Britain was to retain the 
leadership of the industry he had brought into 
being , instead, the leading technologist of his day 
turned his back on the industry at an age when 
his powers of leadership should have been ripening, 
alike in the consolidation of results achieved and 
m the inspiring of other workers with his own 
enthusiasm 

In the light of to-day, it seems incredible that at 
a time when organic ohemistry was still young and 
vigorous, and when the science as we know it 
to-day was rapidly taking shape on the founda¬ 
tions laid by KekuI6’s theory, a mind such as 
Perkin’s should have turned away from this field. 
The history of the next decade alone sufficiently 
ondorses Mr. Cronshaw’a words: “the industry 
languished because the pioneer spirit and the 
creative instinct which brought it into being 
abandoned it too early, little knowing that what 
they had accomplished was the merest scratch on 
the surface. There remained whole new worlds to 
conquer”. Other factors there were undoubtedly, 



April 27, 1935 


NATURE 


635 


but the charge of lack of foresight appears to be 
July too well founded 

Without foresight, neither in pure nor in applied 
science does Nature readily yield her secrets, and 
success in the dyestuffs industry has always 
depended largely on the receptivity of ideas and 
the creative powers which are associated with 
vision. The displacement of the natural colouring 
matters merely intensified the struggle for the 
survival of the fittest among the synthetic dyes 
themselves. In the marketing to-day of products 
designed to meet more and more the demands of 

Rev 

Relativity and Cosmogony 
Relativity, Gravitation and World-Structure By 
Prof E A Milne (The International Series 
of Monographs on Physics) Pp x-|365-|~4 
plates (Oxford Clarendon Press, London 
Oxford University Press, 1936) 25s net 
N 1932, Prof E A Milne pointed out that, if 
the galaxies were initially concentrated in a 
small volume, those with highest speeds would by 
now havo reached the greatest distances, wo 
might in this way account for the well-known 
observational result that their radial velocities 
are approximately proportional to their distances 
This idea has grown m less than three years into 
the largo treatise now before us The original 
idea is almost lost in the subsequent acoretions , 
but the spirit of it remains The outlook through¬ 
out the book is that the eosmologioal problem is 
primarily a matter of kinematics Dynamios, 
wherever it appears, is treated as the servant of 
kinematics 

A review of the book must necessarily be a re¬ 
view of the theory that it promulgates It is 
oharaoteristio of modem researches on world- 
struoture that the same physical theory is often 
expressed in many variant forms, both mathe¬ 
matical and oonoeptual A oonfhsion of tongues 
has descended on those who would build a tower 
whose top may reach unto heaven 1 On opening 
Milne’s book, it is Boon apparent that wo shall be 
asked to learn a new language, but it is not so 
dear that the language is going to be used to 
describe a new world. Most of his critics have 
ocoupied themselves with the question, not 
whether Miln e’s theory is right, but whether it 
differs from current relativity oosmology. On this 
point the book is not so helpful as it might have 
been. Makin g all allowance for the author’s 
natural desire to present his theory in his own 
way uncontaminated by oonoeptions or terminology 


the user m regard to shade, the fabric or purpose 
for which the colour is required, the conditions of 
fastness, the method of application and other 
factors, the industry depends more than ever 
upon the exercise of just those qualities which are 
inherent in all enduring scientific work Indeed, 
in any scientific industry to-day success depends 
upon the continuous application alike in the 
laboratory, in the works or m the management of 
the assiduous search for facts, the eternal vigilance 
and the creative instinct and vision which are of 
the spirit of science itself 


lews 

whioh he dislikes, we think it is hard on the reader 
that he should be kept waiting until §463 to learn 
whether the Milne universo differs from the 
ordinary ‘expanding universe’, nr whether it is the 
same universo described in another way When 
at last wo are shown that there is a definite 
observable difference, we are left mystified as to 
how the difference has arisen 

A ‘cosmological principle’ is placed in the fore¬ 
front of the disoussion, namely, that a number 
of equivalent observers arrive at the same de¬ 
scription of the universe relatively to themselves— 
not only of its laws, but also of its actual material 
oontenta Milne explains that this principle is merely 
a specification of the particular system which he 
has ohosen to investigate, and is not supposed to 
bo a law of Nature To use the term ‘principle’ 
in this way seems unfortunate When later he 
finds, in the system so specified, particles the pro¬ 
perties of which are like those of cosmic rays, we 
congratulate him on the happy resemblance of 
his selected model to the aotual universe But 
wo fail to see that he has in any way accounted 
for cosmic rayB. The particles ocour in his model 
because, in specifying his model, he put them 
there That ho did so undesignedly does not 
affeot the question 

For the determmation of location in spaoe and 
time, the only moans of exploration permitted is 
interchange of fight-signals Milne will not allow 
his observers to transport scales or clocks Ho 
argues that observers elsewhere oould not be pro¬ 
vided with “rigid-length scales, oopios of our own, 
because we could not say a priori what wo meant 
by their being oopies’’. I do not think the National 
Physical Laboratory would have any difficulty m 
issuing instructions by which an observer, say, in 
the Andromeda Nebula, could construct a standard 
metre ; and I do not see the force of Milne’s 
objection to determining lengths m all parts of 
the universe in this way To exolude suoh methods 
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has the drawback that it divorces a groat part of 
practical physics from the theory When I visit 
the Cavendish Laboratory, I do not find its 
oooupants engaged in flashing light-signals at each 
other, but 1 find practically everyone employing 
rigid scales or their equivalent Sooner or later, 
the theory must face the task of identifying the 
significance of these rigid-scale measurements in 
terms of its symbols , otherwise the greater part 
of exjienniontal physies will be outside its purview 

It is well known that when the moans of ex¬ 
ploration is confined to light-signals, we roach 
Weyl’s theory in its original form with entirely 
indeterminate gauge Our first impression was 
that this might be the origin of Milne’s departure 
from current theory—that lie had adopted a 
different gauge system, having disallowed the 
rigid-scale measurements which would have re¬ 
futed it But by p 34 Milne swims to have returned 
to orthodoxy , and the physicist’s favourite 
transportable clock, namely, the atom, is being 
freely used If we may “make an immediate 
recognition” that two earlion atoms are identical 
clocks, why mav we not make an immediate 
recognition that the grating spaces of two diamonds 
are identical standards of length ? 

Milno’s system of particles forms a spherical 
expanding universe and agrees in this respect with 
tho systems studied, by Friedman and Loniaitre 
But there is a difference in the law of motion, so 
that a particle in Milne's system does not follow 
a geodesic So far as I can makp out, tho difference 
has arisen in the following way In the Lemaitre 
model, observers who are at rest in the spherical 
co-ordinate system would give a precisely similar 
description of the universe and are therefore 
“equivalent observers” m Milne’s sense, but, 
owing to tho accelerated expansion of tho universe, 
they are accelerated away from one another as 
judged by the Doppler effect Milne, on the other 
hand, postulates that his equivalent observers 
shall be in uniform relative motion as judged by 
the Doppler effect, his universe must therefore 
have a constant, instead of an accelerated, rate of 
expansion He has accordingly changed the law 
of gravitation so as to give a uniform expansion. 

There is a passage in the book (§69) which suggests 
that it is only the analytical difficulty which has 
prevented Milne from considering equivalent 
observers with accelerated motion If the uniform¬ 
ity of the expansion is not an essential part of the 
theory, it follows that his alteration of the accepted 
law of gravitation is not an essential part of the 
theory. Perhaps therefore when he has extended 
the theory m a way which ho seems to be 
already contemplating, we may yet celebrate the 
return of Prof Milne to the folds of orthodoxy. 

A. 8. E. 
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A History of Civilisations 

A Study of History By Prof Arnold J Toynbee 
(Issued under the auspices of the Royal Institute 
of International Affairs ) Vol 1 Pp xvi + 476 
21s net Vol 2 Pp vn I 452 21s net Vol 3 
Pp vH 552 21s net (London Oxford 

University Press, 1934 ) 3 vols , 52s fid net 

S INCE it is commonly agreed that western 
civilisation has now reached a supreme crisis 
m its history, since disillusionment, rife among 
lavmen and men of science alike, is poisoning the 
well-spnngs of the spirit, and since the most 
passionate desire of men of goodwill is to dis¬ 
cover means of overcoming our present difficulties, 
any book winch can help us to get our bearings 
and to see our problems m true perspective must 
command much closer attention than in easier 
times Prof Toynbee’s superb and philosophic 
“Study of History”, of which the present volumes 
are the first section, is su< h a book 

The plan of the whole work has been conceived 
on a grand scale Regarding civilisations, like 
other manifestations of life, as entities which must 
be born, which may grow, and which, {lending an 
evolution not yet completed, are doomed to die, 
Prof Toynbee has taken the life-histones of civilisa¬ 
tions present and past as the objects of his study 
His book will therefore examine the circumstances 
of their genesis and growths, their breakdowns and 
disintegrations It will investigate certain major 
phenomena in their history universal churches, 
the centres of the spiritual travail which accom¬ 
panies the downfall and precedes the birth of most 
civilisations, universal States, the receptacles 
into which civilisation’s earlier and smaller 
political articulations are usually poured before 
the end , ‘heroic ages’, the temporal no-man’s 
lands between related civilisations, through winch 
tho outer barbarians of tho time, loosed for a while 
from their established anchorage, wander during 
the throes of social decay and birth It will 
explore the contacts of civilisations in space and 
their contacts and rhythmB through time. All 
this analysis will then be focused on the present 
outlook of Western civilisation—doubtless with 
the object of offering our troubled age suoh 
guidance as history oan give those whose capacity 
for learning from the experience of others is not 
blunted by their own preoccupations, and the 
book will finally close with a survey of the in¬ 
spirations of historians. 

The present volumes do not cover the whole of 
this immense ground, but are limited to finding 
civilisations for comparative study, establishing 
their suitability for this purpose, and examining 
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the conditions of their birth and growth The 
developed civilisations, about which enough is 
known for Prof Toynbee's purpose, number about 
a score They include Western civilisation and its 
living contemporaries—the Orthodox Christian, 
Islamic, Hindu and Far Eastern civilisations , and, 
among earlier examples, the Hellenic (or Greco- 
Roman), Sumerie and Egyptian civilisations in the 
Old World and the Mayan and Andean civilisations 
m the New World In Prof Toynbee’s view, these 
ten civilised societies, together with ten or twelve 
more which the "Study” describes in some detail, 
are neither links in a continuous chain nor cells in 
a single growing tissue, but separate entities, each 
with a life of its own 

On this assumption, sonic twenty ease's of birth 
and successful growth have to be explained 
Usually the genesis and development of civilisa¬ 
tions (in the plural) or civilisation (in the singular) 
are attributed to environment or racial sujienority 
Prof Toynbee, in a closely reasoned and impressive 
argument, rejects both alternatives His own 
explanation is hard doctrine In his view, neither 
the birth nor the subsequent growth of a civilisa¬ 
tion can be accounted for on the flattering assump¬ 
tion of racial superiority or by the quasi-automatic 
operation of environment On the contrary, both 
genesis and development are the outcome of a 
stem and difficult relationship between men and 
their surroundings , and examples of abortive and 
arrested civilisations clearly show that this 
relationship, which ho calls “Challenge-and- 
Response”, by no means necessarily or inevitably 
produces birth or growth 

The conception of ohallenge-aud-response is 
simple in essence and complex in its working out 
Changing circumstances, Prof ToynGee argues, 
confront societies, like individuals, with problems 
for solution , these problems constitute challenges , 
and out of the effort and suffering which response 
to them entails, civilisations are bom and grow 
In the case of the earliest civilisations which 
emerged from the primitive societies that were their 
forerunners, the challenges were mainly external 
and material, in the oase of later civilisations 
affiliated to predecessors already civilised, the 
challenges have been mainly internal and spiritual 
If either challenge or response is too easy, only a 
poor civilisation or none at all will result. If, at 
the other extreme, a challenge is overwhelmingly 
severe, though a tremendous effort at response 
may sometimes bring a civilisation to bud, it will 
neither flower nor bear fruit. But provided that 
the limits of capacity are not overstepped, the 
more severe a challenge and the greater the effort 
required to respond to it adequately, the richer 
will be the spiritual quality of the resultant 
civilisation. 


Growth is a continuation of the same process It 
18 to be measured not in terms of material expan¬ 
sion or techniculudvame, but in trims of spiritual 
development and the transfer of the field ol action 
from outward and material problems to inward 
and spiritual concerns A growing civilisation is 
in unstable and not stable equilibrium, the in¬ 
stability resulting from the vcry fact that a 
successful solution to any problem bv \irtue of 
its sheer success in tunc causes fresh problems to 
emerge , until at last, if solutions me no longei 
achieved, breakdown begins 

The process of < hnllcnge-and-icsponve, as an¬ 
alysed by Prof Toynbee, works through the indi¬ 
vidual members of a c hanging < reative minoritv, 
who must first spiritually withdraw lor a turn 
from active social life while the mystery of creation 
takes place in then own soul, and who, if they are 
to be socially effective, must then leturn to the 
far more formidable task of converting the majority 
of their fellows to understanding and effort That 
so complex and difficult a process should some¬ 
times succeed and sometimes fail is not surprising 
But it is an advantage of Prof Toynbee’s analysis 
that it eliminates hocus-pocus and conceit from 
attempts to explain the birth and growth of 
civilisations and places responsibility for their 
development on the shoulders of the individuals 
from whom alone initiative can finally come 
So much for the inadequate summary which is 
all that can be given in a review limited in length 
to about a word for each of Prof Toynbee’s 
fifteen hundred pages A subject so large, treated 
on a canvas so vast, obviously exposes an immense 
area for criticism and attack The objection that, 
in taking all the civilisations he can find as his 
subjects of study, Prof Toynlx'e has included too 
much, may be summarily dismissed since it is the 
very range of his material and Ins endeavour to 
find common features m its diversity of detail 
that constitute the central intellectual interest of 
his inquiry Neither does it matter much, it at all, 
that he is not himself a first-hand authority over 
most of the field but has drawn fieely on the 
labours of others An architect need not pc rsonally 
make or lay all the bricks m his house , and 
Prof Toynbee is an architect of ideas Nor, finally, 
is it very important that here and there he turns 
to conjecture to fill in gaps m our knowledge of 
perished civilisations, for what records have sur¬ 
vived to our time is far more a matter of ehaneo 
than what stages they must have traversed m the 
process of birth and growth Specialists may 
indeed question now and again Prof Toynbee’s 
handling and interpretation of detail , but since 
he always gives both his evidence and his reasoning, 
his readers can agree, qualify or dissent for them¬ 
selves Certainly men of science who use the 
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empirical method in other fields will not object to 
Prof Toynbee for using it in the study of human 
history 

Smce the “Study” is not yet complete, a final 
appraisal is not now possible Some of its central 
propositions are, however, sufficiently apparent 
Prof Toynbee regards civilisations as plural and 
not singular—an opinion which, though funda¬ 
mental to the entire work, will certainly excite 
much criticism Given the facts, which ho sets 
forth very fairly, many readers indeed will agree 
with lum, and will reject the technique of those 
schools of historians who attempt to cram into 
the crannies of a single a priori mould the infinite 
complications of civilised history On the other 
hand, Prof Toynbee’s argument equally implies 
that the life-histones ot civilisations contain re¬ 
curring and significant regularities, an inference 
which frill also be challenged by the different 
school which regards history as altogether pattem- 
less Recurrence and significance, however, are 
largely questions of the scale, framework, and 
concepts of study , and if it he granted that 
uvihsationB are plural, if civilised societies as a 


species can be distinguished from primitive 
societies by their common features of size, longevity 
and rareness, and if some of the civilisations which 
have been bom have also died, then negatively 
there can be no a priori reason why significant 
regularities should not recur, while positively 
Prof Toynbee’s a posteriori conclusions as regards 
birth and growth, the only portions of his subject 
so far studied in detail, certainly ring too true to 
common experience to lie dismissed out of hand 
A book is more than the facts and arguments it 
contains, and no sympathetic reader can rise 
from Prof Toynbee’s “Study” without paying 
tribute to the vitality, imagination, and generosity 
of spirit which suffuse its pages Treading a path 
which few forerunners have sought or found, he 
takes his readers up to a high place and shows 
them all the kingdoms of the earth stretched out 
m a great vista across space anil time “The 
supreme task of the age,” wrote The Times on its 
hundred-and-fiftieth birthday, “is a large enough 
inspiration ” To the accomplishment of that task 
the “Study” should lontrihutc 

Jules Menken 


Short Notices 


Air Ministry : Meteorological Office British Rainfall, 
1933 Seventy-third Annual Volume of the British 
Rainfall Organization Report on the Distribution of 
Ram m Space and Time over the British Isles 
during the Year 1933, as recorded by over 3000 
Observers in Great Britain and Ireland, (M 0 375 ) 
Pp xvn {- 293 -t 4 plates. (London • H M Sta¬ 
tionery Office, 1934 ) 15* net 
The general rainfall of 1933 was bolow the normal 
for the first tune in eleven years, the percentage of 
the average of the 35 years 1881-1915 being only 80 
for the British Isles as a whole, 82 for England, 80 
for Scotland, 70 for Wales and 77 for Ireland Only 
an area in north-eastern England and a very small 
area in Hampshire had more ram than the normal 
in consequence of one or two heavy storms During 
tho first quarter of the year, rainfall was more or less 
up to normal, there being a considerable excess in 
February, but October, and September in England, 
were tho only other wot months Juno was remarkable 
for tho exceptional number of violent thunderstorms, 
though the month was scarcely more impressive in 
this respect than June 1914 Tliero were also heavy 
storms here and there in the later summer months, 
but tho event of the year was undoubtedly tho great 
snowstorm of February 23-20 in Ireland, Wales and 
part of England This ib commemorated in the 
frontispieoe showing a road heavily blocked with 
snow in Co. Carlow. An observer at Cnckhowell in 
Breconshire, who was overtaken by the blizzard 
whilst on the mountains with some local farmers 
looking for sheep, states that they considered 
themselves lucky to have escaped with their lives, 


especially as they repeatedly had to tako shelter in 
the rocks to avoid choking, so thick was the drift 
and so fierce tho gale 

As usual, this time-honoured annual contains some 
origmal papers These deal with percolation and 
evaporation at Oruyshott in Hampshire by S E 
Ashmore, average rainfall over the oounty of London 
by J Glasspoole, and experiments with rain-gauge 
shields in oxpoaed situations by F Ilud Ion ton Dr 
Glasspoolo's paper shows the influence) of relief on 
average rainfall oven within tho small area of London , 
but it seems to us a pity that he should have selected 
the now somewhat antiquated period 1881-1915 
upon which to base the average rainfall of London 
It is now roaliKod that meteorological averages are 
not Stable In any event there is nothing sacrosanct 
about the 35-year period 1881-1915, even though it 
may be useful in our generation as a standard of 
comparison for other periods L C W. B. 

Gmehns Handbuch der anorganischen Cheniie. Aohte 
Auflage Herausgegeben von dor deutsohon 
Chemischon Gesellsohaft. System-Nummer 35 : 
Aluminium. Teil A, Lieferung 1. Pp iv + 284. 
(Berlin . Vorlag Chcanie G.m b H., 1934.) 43 gold 
marks. 

It seems to be uncertain to whom should be ascribed 
the first successful isolation of the metal aluminium. 
Davy, Faraday and Berzelius all seem to have met 
with a certain amount of success, but in 1856 
Berzelius stated that after many unsuccessful or only 
partially successful attempts by Davy, Oersted, 
Wohler and himself to isolate the metal, it was 
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Wfihlor who ultimately succeeded m 1827 Accord¬ 
ingly, WOhler is generally given orodit for the dis¬ 
covery, but in rocent years Fogh has put forward 
a strong claim of priority on behalf of Oersted 
(1824-25), and has shown that Oersted's method of 
reducing anhydrous aluminium chloride with 
potassium amalgam and distdhng off the mercury 
from the product can be made to give satisfactory 
results. 

The origin of the important product kaolin is still 
somewhat obscure, although it is clear that kaolin 
results ftmn tho degradation of complex mmorals, 
principally through the agonoy of carbon dioxide 
Disintegration of potash felspar may have been 
effected in three different ways, namely • (1) by the 
pnoumolytic and hydrothermal action of volcanic 
gases , (2) by the action of atmospheric carbonic 
acid , und (3) by the action of vogetable acids from 
decayed organic matter. According to R Schwarz, 
and R. Walcker, kaolin and latorito are not to be 
regarded as primary products of weathering, but 
rather as secondary oompounils synthesised from the 
potash, alumina and silicic acid which are formod 
during tho continuous hydrolytic dissociation of 
potash folspar. Such a theory would account for both 
the comparative scarcity of kaolin and also the 
simultaneous formation of other so-called products 
of weathering A table is given winch shows tho 
varying amounts of bauxito and latonte produced m 
various countries during the yoars 1925-31 
The different metallurgical processes in use aro 
described fully, particularly tho Hall-lldroult process, 
in whioh remarkable success was achieved by the 
happy combination of a number of ideas, every one 
of which hod already been in use for some time 
The remainder of the volume is devoted to the 
classification of the various physical properties of the 
metal 

fiandbuch der bioloyischen Arbeitsmethoden. Horaus- 
gegeben von Prof. Dr Emil Abderhalden Lief 
420, Abt. 2 : Phymkohsche Methoden, Toil 3, 
Heft 4 Nachwexs der biologisch wichtigen Kbrper 
durch Fluoreszenz und Fluoreszenzspektren Von 
Charles DhdrA Pp. 3097-3306. (Berlin und Wion . 
Urban und Sohwarzonberg, 1933.) II 50 gold marks 
In turning over the pages of this section of Abder- 
halden’s great encyclopaedia, one is impressed with the 
wealth of information imparted, muoh of whioh must 
be new to anyone not keeping abreast of current 
literature on the subject. Tho treatment is in four 
parts : (I) introduction (5 pagoe); (2) apparatus 
and methods (64 pages); (3) physical chemistry of 
fluoresoence phenomena (20 pages); (4) a special 
part (66 pages). 

The second part brings together in easily readable 
form detailed descriptions of a very wide range of 
apparatus and accessories, together with good 
practical accounts of their functions or applications 
In the next part, dealing with the physioal chemistry 
of fluoresoenoe, one finds a robust treatment of the 
fundamental principles and methods of experiment in 
general terms, but not in such detail as to serve as 
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a laboratory manual FuiaUy, in the special part, 
tho work reaches its oulmmating point in the proving 
and identification of biological materials by fluores¬ 
cence, and here the fruits of many thousands of 
applications aro garnered Carbohydrates, gluoosides, 
fats, pliosphatidos, proteins, porphyrins, chlorophyll, 
animal principles, alkaloids (especially the numerous 
cinchona bases), and several other olasses of sub¬ 
stances command individual consideration Tho book 
is well printed, tho figures aro good and tho biblio¬ 
graphy is rich in its detail 

Die Che.rn.ie des Pyrrols Band 1 Pyrrol und atine 
Deriwite . Mehrkenuye Pyrrolsystemc ohne Fnrb 
Htojjduiraktc.r Von Hans Fischer und Hans Ortli 
Pp xu + 460 (Leipzig Akiuioinische Verlags- 

gesellschaft inbH, 1934 ) 28 gold marks 

This monograph on pyrrole chomistry satisfies a 
need which has long existed, for it is thirty years 
since an adequate account of tho group has ap¬ 
peared No author could bo better qualified for the 
present task than Hans Fisclioi, whose life-work has 
boon to extond, and in many directions to create, the 
knowledge of tho chemistry of both the simpler 
pyrrolos and of the polynuoloar pi nolo derivatives. 
The volume undor review contauis the simpler 
pyrroles and tho polynuclear pyrroles without pig¬ 
ment character , a second volume is to discuss the 
pyrrole pigments, the porphyrins and chlorophyll, 
otc , and the physiological side of pyrrolo chomistry 
The work consists of a discussion of different types 
of pyrroles, their reactions and tho methods for their 
synthesis, and prov ides at the same tune a dictionary 
of all the pyrrolo derivatives which are known 
Particularly valuable are tho preparative methods 
winch are given, anil tho authors' observations on 
the most suitablo means of synthesis of a given 
pyrrole should bo most useful to future workors As 
supplements are included an account of tho deriva¬ 
tives of maleic acid obtauied on oxidative dograda 
tion of pyrroles, winch are thorofore important for 
determination of constitution , also recommended 
methods for tho pieparatton of starting materials for 
pyrrole synthesis Consultation is facilitated by an 
elaborate index. K F A. 

Manual of Safety Requirements m Theatres and other 
Places of Public Entertainment. Issued by the 
Home Office, 1934 Ppn + 100 (London H.M. 
Stationery Office, 1936 ) 2 s. Od net. 

This is a valuable, because most praotioal, summary 
of precautions against accidents of all kinds in places 
of public entertainment, with careful explanation of 
tho reasons for them, and examples of disaster follow¬ 
ing negieot, and the ‘requirements’, mainly structural, 
and other ‘conditions’ to be observod by licensees 
Suggestions for improvement of any future edition 
are welcomed, and will no doubt be forthcoming to a 
book so considerately planned and clearly expressed. 
There is an excellent index, and diagrams are provided 
for the more important safety devices Everyone 
responsible for pubbo entertainments should be 
acquainted with this manual 
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Canadian Water Power Developments during 1934 


By Dr Brysson Cunningham 


r 'F'HE exploitation of hydro-electric power in 
A Canada continues to make substantial pro¬ 
gress, and as will be seen from the graph reproduced 
in Fig 1, from a report 1 recently issued by the 
Dominion Water Power and Hydrometric Bureau , 
the rate of development, despite the stagnation in 
trade, has not perceptibly slackened since the 
pronounced upward trend set m some fifteen years 
ago Although no new large water power under¬ 
takings were initiated during 1934, the continua¬ 
tion of work on a number of installations previously 
under construction led to the completion of new 
installations aggregating 214,9fi5 horse-power, 
which were brought into operation during the year 
The total installation for the Dominion at the end 
of 1934 was 7,547,03ft horse-power 



The distribution of this total among the various 
provinces is set out m the accompanying table. 

The figures given in the table are based on data 
relating to rapids, falls and power sites, the actual 
fall or head of which has been measured or, at 
least, carefully estimated There are, however, 
many rivers and streams in the Dominion which 
have not yet been recorded, nor their power 
oapacity determined These can only become 
available for tabulation as survey work proceeds, 
and much remains to be done in the less-explored 
districts of the north. Also, apart from definite 
studies of particular projects, no acoount has been 
taken of power concentrations which are feasible 


on rivers and streams of gradual gradient, where 
economic heads may be created by the formation 
of impounding dams As the actual water-wheel 
installation throughout the Dominion is found to 
average a development of power 30 per cent m 
excess of the tabular values for such cases, it is 
legitimate to infer that the present recorded water 
power resources of Canada will permit of a turbine 
installation aggregating about 43,700,000 horse¬ 
power, so that the realised power development at 
the present time is little more than 17 per eent 
of the ultimate possible development The figures 
m the table represent, in fact, the minimum water 
power possibilities of the Dominion. 

In a previously issued statement*, the Hon 
Thomas <J Murphy, Minister of the Interior, 
commented on the situation and said that “the 
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recovery in power demand remarked m 1933 
gamed in momentum during 1934 and the records 
of electrical output compiled by the Dominion 
Bureau of Statistics indicato that the total output 
for 1934 will not only greatly exceed that for 1933 
but will have established an all-time record” In 
point of fact, it actually attained an increase of 
nearly 19 per cent over the previous reoord of 1930 
The increase m power installation during 1934 
is principally accounted for by the completion ot 
the Rapide Blanc development (about 160,000 
horse-power) of the Shawimgan Water and Power 
Co on the St Maurice River, and by the installa¬ 
tion of an additional unit (60,000 horse-power) for 
the Beauhamois Light, Heat and Power Co , near 
Montreal. The latter undertaking has already 
been described in Nature*, so that it is only 
necessary to refer to the former Through the 
oourtesy of the Shawimgan Co., which has kindly 
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supplied particulars and photographs, it is possible 
to give a brief account of the important work at 



Rapidc Blanc The Company has previously ex¬ 
ploited practically to the full extent, the hydraulic 
possibilities of the lower St Maurice Kiver, which 
discharges into the St Lawrence at Trois Rivieres, 


addition, there are two smaller gates stituated near 
the main gates for minor flow regulation 

The water from the 
I impounded area passes 
into the pump house 
through riveted steel 
penstock tulies, varying 
in diameter from 23 ft 
to 19 ft , tho shell thick¬ 
ness lining approximately 
J m The power house 
(Tig 3) will eventually 
contain six turbine gen¬ 
erating units, of which 
four have been installed 
during 1934 The water 
wheels, supplied by the 
Dominion Engineering 
Works, Ltd , are rated 
at 3 8, (XX) horse-power 
each under 108 feet head 
and work at 109 1 rev 
per nun Maximum 
efficiency is guaranteed 
as at least 90 per cent 
The electrical generators, 
, am contracted for by the 

Canadian West,inghou.se 
Co , an* of the veitual type, each rated at 30,000 
kva, generating current at 11,(XX) volts, No 
per cent power factor, three phase, 00 cycles 


and their installations at Urand’mere, 8hawmigan 
and La Gabelle, which were visited by the writer 
in 1927, have boon dosenbod in Nature 4 

A view of the structural work of the dam and 
the exterior of the power house at Rapide Blanc 
is given m Fig 2, while Fig 3 is a view of the in¬ 
terior of the power house showing the arrangement 
of the turbines Unlike the installations of tho 
Company elsewhere, there are no falls at Rapide 
Blanc, and tho rapids themselves, before their 
submergence, were of no spectacular significance 
The development is best desenbed as a typical 
medium head water-power station, the main dam 
and power house being located on the St Maurice 
River at a point about 115 miles above Shawimgan 
Falls, which, in turn, are about 20 miles distant 
from Trois Riviferes. The dam is of the usual 
standard gravity section, with the intake structure 
forming an integral part at the western end Flood 
regulation is seoured by the use of four steel 
regulating gates, eleotnoally operated, and suitably 
protected against extremes of weather Three of 
these gates are 50 feet wide by 36 feet deep, for 



the passage of 40,000 cu ft of water per second 

each, at normal water-level The fourth gate is and 109 1 rpra An unusual feature of the 
also 50 feet wide, but only 16 feet deep. In maohines ih that air is taken in for ventilating 
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purposes through the tops of the generators, 
ftH the main thrust bearings are located below 
the rotors Power is transformed from 11,000 
volts to 230,000 volts in outdoor water-cooled 
transformers, supplied by the Canadian General 
Electric Co , and is transmitted direct to Trois 
Rivieres by means of an overhead transmission 
line, 120 miles long With the addition of this 
installation, the Shawinigan Water and Power 
Co possesses a combination of power plants aggre¬ 
gating 809,200 electrical horse-power and 55,000 
hydraulic horse-power 

The enormous importance to Canada ot its 
hydro-clectnc installations may be gauged from 
the fact that, the investment represented by 
the present development oi seven and a halt 


million horse-power is conservatively estimated at 
1,743,000 dollars and, while it is difficult to assign 
a precise figure to the coal equivalent of developed 
horse-power, the potential saving of coal through 
the present utilisation of water power is on a 
moderate computation equivalent to 3BJ million 
tons per annum The realised saving, dependent, 
as it is, on the actual output of the plants in 
operation, was during the year 1934, of the order 
of 17 million tons of coal The total installation 
gives a notable ratio of B97 horse-power per 1,000 
of the population 

1 "Water 1‘niur Kminn* nr ( niintln ■ Papir So 1*1 i lK]uirt 
1 ■ Hydro ills tile 1‘rounsa in (amnia In 1914 I’ttinr \o 1TS4 

•“smith ui ;** i»n 
• \crrnp, ISO. 114 , 1927 


The Classification of Coals 
By Dk R Lessing 


r T''HE complexity of the heterogeneous con* 
A glomerate, coal, can bo appreciated if it is 
considered that it represents the accumulation of 
vast masses of a large variety of vegetable materials 
under different climatic and topographical con¬ 
ditions, and their gradual metamorphosis by bio¬ 
logical, chemical and physical agencies extending 
over geological periods which have proceeded to, 
or are arrested at, varying stages of development 
The component jKirtions of a single plant differ 
widely in their morphological and phytologieal 
characteristics and more especially in their 
chemical composition, that is to say, m the 
general quantitative relationship of the eellulosic, 
ligmtic, resinie groupings and their quota of 
normal inorganic plant constituents and acces¬ 
sories, and likewise m the qualitative properties of 
each of them Assume this mixtum compositum 
of raw materials to be subjected to bacterial, 
enzymatic and chemical decay under varying 
conditions of wind and water, oxidation, dehydra¬ 
tion and carbonisation, rest and disturbance, 
pressure of superimposed strata and disruptive 
earth movements, let these phenomena ocour m 
different sequence, at different stages of ‘coalifi- 
cation’ and with different potency in each region, 
and you will sympathise with the researcher who 
attempts to piece the jig-saw puzzle of coal con¬ 
stitution together He is faced with complexity 
in the smallest fragment examined under the 
microscope or by chemical analysis, m any lump 
taken from the domestic Bcuttle, when surveying 
a coal seam throughout its depth and along its 
bedding plane or a senes of seams overlying each 
other in a single coal pit, when comparing the 
commercial products of any distnet or the deposits 


of the coalfields m different countries and 
continents 

Such considerations will demonstrate the diffi¬ 
culty of fitting the many hundreds of more or less 
definite forms in which coal occurs and their 
transitional modifications into a ngid system of 
classification Moreover, classification is required 
for many purposes The geologist, the paleeo- 
botamst, the chemist, the combustion or carbon¬ 
isation engineer, the coal miner, and the coal 
salesman will all view the problem from their 
particular point of view, and will insist that any 
methodical grouping shall give the special informa¬ 
tion that satisfies their own curiosity or is helpful 
in their limited sphere of activity 

The older classifications of Karsten (1826), 
Regnault (1832), Gruner (1873), Hilt, (1873), 
Sohondorff (1875), and others were originally based 
on the character, and later the yield, of the coke 
obtained in the crucible test, and on the length of 
flame of the burning coal This method has per¬ 
sisted on the Continent ever since, for commercial 
purposes, though admittedly deficient unless 
supplemented by other data Attempts at corre¬ 
lating various properties led to the adoption of the 
ratio of ‘fixed carbon’ to volatile matter, the ‘fuel- 
ratio’, as a standard of comparison, particularly 
in America In 1900, C A Seyler proposed a 
classification on the basis of the carbon/hydrogen 
ratio, and elaborated his scheme in recent years 
by incorporating the graphical representation of 
Ralston’s isovols and isocals, and applying Parr’s 
correction for mineral matter content Seyler’s 
classification is capable of expansion by plotting 
other characteristics, such as caking and agglut¬ 
inating power, oxidisability, oxygen requirement 
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on oombustion, hardness and Lability to ‘slacking’ Tn a recent paper ‘ On the Petrology of banded 


or weathering He visualises an atlas of the coals 
of the world in which the carbon and hydrogen 
axes correspond to longitude and latitude and the 
iso-functional lines to altitude, isotherms and 
other features of an atlas of physical geography 

All attempts at coal classification prior to 1919 
had dealt with commercial coalR, that is, the mixed 
product of collieries in certain localities or at best 
the fuel extracted from individual seams The 
values used in drawing up coal charts were obtained 
by unstandardised methods of analysis, often of 
doubtful definition or accuracy, whilst the materials 
examined represented average samples, m most 
cases containing an undue percentage of adven¬ 
titious mineral matter ajiurt from the ‘inherent’ 
ash 

In that year Dr Mane C Stopes described in 
the Proceeding» of the Royal Society the four visible 
ingredients of 1 landed bituminous coal—fusain, 
duram, clarain and vitram—isolated mechanically 
from hand specimens from Hamstead Colliery in 
Staffordshire Reference had been made frequently 
in the literature to the banding of coal, to the dull 
(matt) and bright (glanz) nature of the laminations, 
and to the peculiar lenticular inclusions of mineral 
charcoal (mother-of-coal) This paper constituted 
the first attempt to consider ooal in detail from a 
petrological point of view The possibility thus 
shown, of isolating distinct and identifiable com¬ 
ponents from any lump of banded coal, lias proved 
a most fruitful factor in the furtherance of coal 
rosearch during the past fifteen years, and its 
significance has penetrated even into the realm of 
industry The isolated components were shown to 
be different and typical in their chemical com¬ 
position and morphological structure, to be 
associated with mineral matter m characteristic 
amount and composition, to have different coking 
values and to contain groups of organic compounds 
and plant residues in defined ratios 

The subdivision of ooal into the four visible 
Stopes ingredients has been widely accepted in 
Great Britain and in most European countries 
American workers have not felt able to adopt it 
in its entirety, owing partly to differences in the 
character of their coals and partly to difficulties m 
terminology They are adhering to the sub¬ 
division int6 Thiessen’s anthraxylon and attntus, 
roughly comparable to olarain-vitram and durain 
respectively. The fact that vitram, claram, duram 
and fusain are group designations and were put 
forward by Dr Stopes as merely representing 
portions of hand specimens distinguishable maoro- 
scopically has not been sufficiently appreciated by 
subsequent authors ; hence new observations on 
other coals have in some oases been interpreted as 
contradicting the original descriptions. 


Bituminous Coal' 1 Dr Stopes re states her case 
and sums up the results of research arising from 
her original paper She goes further than that , 
encouraged by the additional knowledge obtained 
since its publication and in order to clarify the 
position, Dr Stopes proposes a much more com¬ 
prehensive, though jxrhaps more ambitious, 
scheme of classification The new schedule*, which 
during the last two years has Lein discussed in 
detail by the British and 4mem an menibeis of 
the Goal Research Club and others, provides for 
the further subdivision of the mai roxcopic com¬ 
ponents into smaller groups, to which the generic 
term ‘macerals’ has been given, analogous to the 
minerals composing a rock These are connotated 
by the suffix -mite A maeeral is named generally 
according to the kind of tissue from which it is 
mainly derived and of which m its mummified 
form the bulk of the unit consists II wood, cork, 
cortex, cuticles, spore cxuits or resin was the raw 
material, the maceral is called xylimte, subennite, 
jienbhtiite, cutinite, eximte or reunite respect¬ 
ively Completely jellified plant material is 
ulmuute, whilst re-preupitated iilmin compounds 
form collinite Fusaimsod xylein or other ligmfied 
tissues are fusmite and the vet little explored 
matrix of durain or ‘residuum’ is termed micro- 
mte The combination oi individual numerals 
present in the hand specimen (having suffix -rnn) 
are vitnnite. fusmite, clarinite and durinite 

In order to allow for the distinction between 
vitrams with and without structure, Fotoni4’s 
terms pro-vitram for the former and cu-vitram for 
the latter are adopted, and in the ease of vitram 
the sub-groups ulmtun, collain, penblam, suberam 
and xylain have lieen interposed between the mam 
component and its macerals, to demote their 
principal characteristics 

The schedule may at first glance appear com¬ 
plicated, and some may gilie at the mass-production 
of new terms These arc, however, not meaningless 
words, but signify distinct elements which have 
been recognised and defined by the rmcroscopist 
and the ohemist Whilst the technique of identifi¬ 
cation and isolation of macerals has yet to be 
developed, the schedule forms a well thought out 
skeloton into which existing knowledge and future 
observations can be fitted The scheme is ob¬ 
viously of a tentative nature and mainly intended 
for the bituminous portion of the coal range, and 
not so much for coals of lower rank (peat, brown 
ooal, lignite), but its potential bearing on coal 
research and practical coal classification should not 
be underrated 

Classification hitherto had to be applied to 
complex mixtures It could be based with ad¬ 
vantage even to-day on the characteristics of the 
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main components of coal If, however, in future 
by the combination of petrological and analytical 
data, the physical and chemical properties of the 
small units of the coal complex can bo ascertained, 
the composite value of the fuel will be assessed 
with much greater accuracy than is possible at 
present What may, therefore, appear to-day as 
a somewhat academic problem, may to-morrow 
have a very definite effect on practical coal politics 
The coal producer, knowing that he can only sell 
the coal winch he happens to find in his pit, usually 
stands aloof from attempts to codify coals in 


anything but a ‘use’ classification In Great 
Britain, even schemes for grading coal by size 
and freedom from ash and moisture have so far 
been regarded with disfavour The modem 
requirements of the industrial consumer, however, 
make more rigorous demands on the properties of 
coal used in his processes and indicate the necessity 
of defining these m terms different from the non¬ 
descript ‘Derby Brights' beloved by the British 
householder in the past 
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Obituary 


Pitot CrANtsH Prasad 

K regret to announce that Prof Gancsh Prasad 
died on March 9, with unexpected suddenness 
Horn m Balha, a small town in tho United Piovuuos, 
India, on November 15, 1876, Prasad took the D He 
degree of tho University of Allahabad at the age of 
twenty-two years, and then studied at Cambridge 
and (lOttmgen as a Government of India scholar 
After servmg for ten years as a proft'ssor of mathe¬ 
matics in his native province on Ins return from 
Kurope, m 1914 he joined tho University of Calcutta 
as the Ghosh professor of applied mathematics Ho 
loft tins post four years later to jom tho Benares 
Hindu Umvorsity as its University professor, but 
came back to Calcutta in 1923, this tuno as the 
Hardinge professor of pure mathematics, which post 
he occupied until tho time of his death While ho 
was m tho Bonaros Hindu University, ho was also 
tho principal of the Arts and Science College for 
about two years. 

Prof Prasad was the first m India to create a 
school of mathematical research Many of the papers 
on mathematics published by young Indian investi¬ 
gators m the last twenty years bear an acknowledg¬ 
ment of indebtedness to him for guidance and help 
He founded tho Benares Mathematical Society m 
1918, and was its life-presulont. He had been for 
many y ears tho president also of the Calcutta Mathe¬ 
matical Sooiety 

One of tho earliest contributions made by Prof 
Prasad was his dissertation entitled “The Constitution 
of Matter and Analytical Theories of Heat” (1903), 
m which he dealt with the difficulty of interpreting 
differential coefficients wlion the mdlecular consti¬ 
tution of matter is taken into aooount. His papers 
on applied mathematics, published in various journals, 
dealt likewise with problems in which ho skilfully 
applied his knowledge of the theory of functions of 
a real variable to potential problems in whioh the 
differential coefficients became infinite or did not 
exist. His later researches were on the theory of 
Fourier senes and other branches of the theory of 
functions of a real variable. At the tune of his death 
he had in hand the completion of a long memoir on 
“The Expansion of Zero", which he had promised to 
contribute to the first issue of the journal of the 


newly created National Institute of Sciences, India, 
of which he was a member of council 

Prof Prasad was well known as a teacher, 
and his textbooks on the differential anil integral 
calculus are still in use in inanv Indian universities 
His Patna University readership lectures on “The 
Place of Partial Differential Equations m Mathe- 
matieal Physics” were published in 1924, and since 
1928 he had devoted a good deal of Ins tune to the 
writing of books on higher mathematics and on the 
history of the Hubjoct 

Prof Prasad was much lovtsi and admired by his 
numerous pupils, to whom he was always a source of 
great inspiration He was a man of wonderfully 
simple habits, and remarkable energy and powers of 
endurance He bad a marvellous memory When 
ho was a principal- to mention but ono example— 
he recognised all the students (more than ono 
thousand in numboi) and remombored not only 
their names but also numerous details about them 
Gobakh Prasad 


Dr, Shepherd Dawson 

By the death of Dr Shepherd Dawson on March 
26 at a relatively early age, experimental psychology 
m Great Britain has suffered a groat loss For a 
period of many years, his experimental contributions 
have been published ui the technical journals (mostly 
in the British Journal of Psychology) All have been 
marked by careful attention to the requirements of 
scientific method In later yoars his attention was 
directed towards the statistical problems of psy¬ 
chology, and a few years ago ho published a book 
on statistics 

Shepherd Dawson’s earliest published work on 
various problems of vision already showed his quality 
as an accurate and painstaking experimentalist After 
he suooeoded H J Watt as principal lecturer m 
psychology, logic and ethics at Jordanhill Training 
College, Glasgow, he did not lose his interest m 
experimental research. At meetings of the British 
Association he had generally some original investiga¬ 
tion to report, Probably the best known of his later 
contributions to ( experimental psychology was his 
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work on “Persistence" carried out in collaboration 
with Prof E. P. Cathcart He had a real liking for 
apparatus, and few years passed during which ho did 
not demonstrate at tho meetmgs of the Scottish 
branch of the British Psychological Society (of which 
he was, at one time, president) some ingenious piece 
of apparatus which he had devised for practical work 
at Jorilanhill Ho was closely associated with the 
work of Conn on the effects of encephalitis lethargica 
on intellectual development 

When, last year. Shepherd Dawson bocatne presi¬ 
dent of Section J (Psychology) of the British Associa 
tion, he chose characteristically a subject both more 
scientiflc and more practical than that of most of 
his immediate predecessors, namely, "Psychology 
and Social Problems”, in which he dealt with such 
urgent practical problems as the negative correlation 
between intelligence and fertility 

Shepherd Dawson’s interests lay almost entirely 
in the measurable asjiects of psychology and not in 
introspective investigation or m theoretical psycho 
logy Withm this field of the measurable, his interests 
were wide His own investigations were of a very 
varied nature, and he was widely interested in the 
work of others. Ho was generous in his gift of time 
and thought to all who asked his advice All who 
knew him will mourn his untimely end 

R H T 

Sir Georoe Scott, k cib 
We regret to record tho death on April 4, at 
tho age of eighty-threo years, of Sir James George 
Scott Sir George Scott was well-known as an 
administrator in Burma, more especially for his 
success m dealing with the less-advanced tribes, 
concerning whom his writings are the best, and in 
some instances the only, authority. 

James George Soott, tho second son of the Rev 
George Scott of Dairsio, Fife, was bom on December 
26, 1851. He was educated in Germany and at 
University College School, London, the University of 
Edinburgh, and Lincoln College, Oxford He went 
to Perak as a war correspondent in 1876, and m 
1879 joined the staff of 8t. John’s College, Rangoon, 
where through contact with his pupils ho laid tho 
foundations of that knowledge of, and alfeotion for, 
the peoples of Burma, which became tho ruling force 
of h» later life After witnessing French operations 
in Tonking as a correspondent of The Times in 1884, 
he served m a political capacity with the British 
expedition to Upper Burma and later joined tho 
Government service as an Assistant Commissioner 
In 1887-88 he was employed in the Shan States and 
assisted in the pacification of the rebellious Shans 
After serving on the Anglo-Siamese Boundary Com¬ 
mission in 1889-90, Soott was made superintendent 
of the Northern Shan States, and by his courage and 
personality made effective British influence over wild 
tribes who hitherto had been irreoonodable. From 
this tune onward his career was a succession of 
difficult and responsible positions, each of which was 
in a sense a recognition of his previous success by 
promotion to a more difficult undertaking. Among 


thoso wore service on the commissions which settled 
tho Franco-Burmese and the Sinmo-Burmese bound¬ 
aries Hw knowledge of the Burmese pcoplos was put 
to good use when lie was made responsible for the five 
volumes dealing with Upper Burma in the Census of 
1901 He was made a K C I E in 1901, having been 
a Companion of the Order since 1892 In the following 
year Scott became Political Agent and Superintendent 
of the Southern Shan Stab's and remained in that 
office until he retired in 1910 After his retirement 
his leisure was occupied in writing 

Scott was a ready and versatile author Hu 
publications m book form began so long ago as 1882 
with two volumos entitled “The Burman His Life 
and Notions” published under a Burmese pseudonym, 
while tin' first book to appear under his own name 
was “France and Tonking", juiblished in 1886 
Among his other works, apart from a numlier of 
novels, may lie mentioned “Burma as it was, as it is, 
and as it will be” (1886), “Burma, a Handbook of 
Practical Information” (1906), a comprehensive 
account m which he was assisted by oxjierta, “The 
Mythology of Indo Chuia” (1918), “Burma from the 
earliest Tunes to the Present Day” (1924) and 
“Burma and Beyond” (1932), in whioh lie recast and 
supplemented much of the information relating to 
tribes on tho fringe of the British sphere of mfluonco 
in his earlier works He was also a contributor to 
Hastings’ “Encyclopaedia of Rphgion and Ethics” and 
various scientific periodicals 


Prof W J Sinclair 

Prof William John Sinclair, who died at 
Princeton, New Jersey, on March 25, made many 
important, contributions to our knowledge of fossil 
vertebrates, and added much to tho paleontological 
museum of Princeton University, of which he hail 
boon director since 1927 He was bom at San 
Francisco on May 13, 1877, and received bis Ph D 
from the University of California in 1904 Ho re¬ 
moved to Princeton in 1905, became assistant 
professor m 1916, and was appointed professor of 
paheozoology in 1930 

Prof Sinclair was specially interested m fossil 
mammals, and hw most noteworthy work was his 
momoir on the fossil marsupials of Patagonia, 
published m 1906 m tho report* on the Prmceton 
University Expeditions to Patagonia, 1886-99 Ho 
concluded that the close resemblance between tho 
Patagonian fossil Sparassodonts and tho living 
Tasmanian Thylacme could only be explained by a 
former land connexion between South America and 
the Australian region 

We regret to announce the following deaths 

Sir John Collie, chief medical officer of the Metro¬ 
politan Water Board, known for lus work on tho 
psychology of fraud, on April 4, agod seventy-four 
years. 

Colonel W. G. King, C I E , distinguished for hw 
work m oonnexion with publio health m India, on 
April 4, aged eiglity-three years 
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The Formosa Earthquake 

On April 21, at 6 2 am (local time), the moat 
destructive of recorded earthquakes in Formosa 
devastated the two north-west province's of Taichu 
and Shinchiku According to the latest official 
figures, 3,162 persons were killed and 8,901 injured, 
while 19,217 houses were destroyed and 18,472 
damaged In the great earthcpmke of March 17. 
1900, the corresponding numbers were 1,249, 2,378. 
6,667 und 3,233 Aceorduig to the Tokyo corre¬ 
spondent of The Times (April 22), the centre of the 
earthquake was in the upper teaches of the 
Koryuki river, the tuea of greatest damage being 5ft 
miles long and 26 miles wide The focus is placed 
by the Japanese seismologists as near the surface 
at a point 25 miles north-east of Taichu At Taiho, 
fircR broke out after the earthquake, and it is feared 
that the town will bo lompletely destroyed Taichu 
suffered less, onlv about a hundred of 50,00ft in¬ 
habitants being killed. Thus, the area chiefly 
affected runs from Taichu along a line parallel to the 
ooaHt, hut stopping shell of Taihoku It is of Borne 
uiterest to note that tins great shock occurred m 
a district ui which earthquakes have been infrequent 
during the present centuiy The principal zones are 
those in the districts of Kagi in central Formosa, 
and Karenko and (bran on the oast coast To the 
Kagi centre belonged (he earthquake of 1906 during 
which the crust was dislocated along a fault about 
30 miles in length According to Onion (Imp Karthq 
Inv Com Bull , 1, 53-72 , 1907), the displacement 
seems to have been unique In the western half, 
the ground on the north side was sheared relatively 
eastward and depressed, whilo, in the eastern half, 
tho south side was sheared westward and depressed 

Rural Water Supplies in Great Britain 

Thk subject of national water supplies again came 
up m the House of Commons on April 20 when on 
the motion for the adjournment Mr A Groonwood 
raised the question of the expenditure incurred by 
authorities m rural areas on the provision of new 
supplies, anil inquired tho Government’s intentions 
in regard to the Watoi Supply (Exceptional Shortage 
Orders) Act which will lapse at the end of the present 
year unless steps arc taken to extend it. Mr Alan 
Chorlton expresses! regret that the water survey 
which at long last has been agreed to does not extend 
to allocation, and asked what stops ore being taken 
within the Ministry of Health to set up a central 
body as advocated m the report of the water authori¬ 
ties. Mr G H Shakespeare, Parliamentary Secretary 
to the Munstry of Health, in reply, gave no indication 
whether a continuance of the emergency legislation 
will be necessary, but stated that the grant of one 
million pounds voted m aid of rural schemes last 
year haw fostered the promotion of schemes estimated 
to cost three times that amount and is expected to 
do as much agam during the current year. Out of 
just over 2,000 parishes requiring permanent sources 


of supply, schemes for 1,600 parishes have been 
prepared and arc in various stages of realisation Ho 
alluded to the recently formed Water Survey Com¬ 
mittee, and stated that two mi'etings huvo lieon held 
and that tho Committee is actively pursuing its 
inquiries into the actual water supplies of the country’ 

Award to Sir Aurel Stein 

It is announced that the gold medal of the Society of 
Antiquaries of London has been swank'd to Sir Aurel 
Stein The services to urchieology of Sir Aurel Stein, 
which are thus recognised by what may be regarded 
as the highest award in Great Britain for archie il¬ 
logical studies, are too well known to need recapitu¬ 
lation His journey’s m the Central Asiatic desert, 
and his excavations among its sand buried cities, 
jmrsueil almost without intermission for more than 
thirty years at a cost of great jiersonal hardship 
borne with never-failing endurance, have rewritten a 
long chapter in the history of Asiatic civilisation 
which had been lost, and brought to light the unsus¬ 
pected glories of an art which had grown out of the 
otherwise unrecorded contaots of tiie classical world 
and India with the Far East His explorations of the 
lands of the North-West Frontier of India, among 
other discoveries, have retraced tho march of 
Alexander tho Great and illuminated tho course of 
one of the groat campaigns of world history While 
regret is universal that a nationalist policy m China 
should have put an end to Sir Aurel’s investigation 
of the great complex of mountain and desert of 
Central Asia, by which he was unravelling the 
causes which led to tho decay of this arena of a groat 
civilisation, by diverting his activities to other fields, 
it may, should his hopes of discovery m Persia be 
realised, add still further to the indebtedness of 
archu'ological knowledge to his genius in exploration 

Indian Art in Great Britain 

It is not surprising, in view of the long and intimate 
connexion of Groat Britain and India, to learn that 
a search has revealed a number of examples of 
Indian art in public and private collections in Groat 
Britain, which m the aggregate and m artistic 
quality and histone interest is impressive. In the 
last few months, Dr K N. Sita Ram, curator of the 
Central Museum, Lahore, according to a note in The 
Txmee of April 20, has been engaged in a compre¬ 
hensive survey of tho examples of Indian art and 
archeology in museums and art .galleries throughout 
the British Isles. After identifying and cataloguing 
the Buddhist sculptures from Amravati m tho 
British Museum, at the suggestion and with the co¬ 
operation of the Museums Association ho has ex¬ 
amined some fifty collections, travelling so far afield 
as Elgin, Dublin and Belfast Not only did he assist 
in rearranging and relabelling these collections, but 
he also advised on spurious or indifferent specimens, 
and m a number of instances discovered treasures 
which had been overlooked or of which the interest 
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had Ixvn unrecognised As a result of his inspection, 
choice Hjiecimens from private collections in several 
instances have now been placed in local museums 
Among the rarer and more unexpected of his finds 
are examples of Buddhist sculpture from Java at 
Edinburgh, Dublin, Elgin and Hawick, fine pamtings 
of the Rajput, Kangra, and Moglml Schools at 
Halifax, Manchester and Edinburgh, and sculptures 
of the great Gandhara period and South Indian 
bronzes in many collections Dr Sita Ram, it is 
stated, is confident that without unduly depleting 
local collections, it is possible to get together amplo 
material from Java and Tndia now in the British 
Isles to provide foi the central museum of Asiatic 
art and antiquities, which those who are interested m 
British national collections are convinced ts an urgent 
need of the present time 

Calendar Reform 

The International Fixed Calendar' League, 1 
Regent Street, London, SW I, has issued a topical 
pamphlet entitled “How to Fix Easter and Establish 
Calendar Reform” The arguments for and against 
calendar reform bear some resemblance to the 
movement in favour of a 24 hour time system, which 
met with little encouragement from the public when 
it was given u tiuil by the BBC last year Them is 
little solid, compelling argument m favour of cither, 
though it would he a convenience in the long run 
to rationalise our methods of reckoning the hours 
of the clock and the days of the year It is 
claimed that the fixation of Easter would result in 
great public convenience, and that the equalisation 
of the number of days in oach month, and in each 
quarter, would simplify statistics based on monthly 
and quarterly returns There are two rival schemes 
for calendar reform In the first then* are twelve 
months, each quarter containing 31 + 30 + 30 days, 
anil in the second thirteen months, each of 28 days. 
The stabilisation of the week and the month is to 
be obtained m either scheme by counting the 365th 
day in an ordmary year as Year Day, and by count- 
mg the 366th day in a Leap Year as Loup Day, 
neither day having a place in any week The Inter¬ 
national Fixed Calendar League casts a shadow on 
the respectability and balance of its arguments by 
exhibit mg an intemperate preference for the 13 
month plan as compared with the 12 month plan , 
it is claimed, for example, that the 13 month plan 
“would help resoarch in science, health, etc ” but 
that the 12-month plan would not ' It is extremely 
interesting to compare Pamphlet E for general 
consumption, with Leaflet L, “Fixed Calendar 
Benefits for Labour” (which was not sent to Nature 
Office), in whioh the League indulges in an attempt 
to enlist the sympathies of tho Labour movement 
in its scheme for oalendar reform 

Geographical Distribution of Unemployment 

In the issue of Planning dated March 26 (16 Queen 
Anne’s Gate, London, 8.W.1) some important facts 
relating to the geographical distribution of unem¬ 
ployment are emphasised with the aid of a diagram, 


wheroin Groat Butam is divided info two halves 
The first half, < (insisting of the Midlands, South and 
Southwest England, (ontinns 6,316,000 insured 
prisons between tile ages of 16 and 64 years, while 
the second half, consisting of North England, Scot 
land and Walos, contains almost the same number, 
namoly, 0,221,000 Yet tho first half lias loss than 
650,000 claimants to unemployment benefit and 
assistance, while tho second half has neatly 1,300,000, 
or moro than two thirds of the total registered 
unemployed If tho compai ison is i unfilled to 
claimants for transitional payments and allowances— 
that is, to the able bodied unemployed coining under 
the Unemployment Assistance Board—tho contrast 
is far more striking Less than a quarter of those 
eases occur in tho first or mote piosperous half and 
more than three quarters in tho depresses! half. 
Moreover, as there are large areas which are fairly 
prosperous even in tho second half, tho real con 
cent ration of the problem of able bodied unemploy 
ment foi long spells is far nmtower than regional 
figures show Another striking fact brought out is 
the relative insignificance of piotractod unemploy 
ment among women workers 

Printing by Wireless 

According to a report in Tht Tims# of April 20, 
a new instrument for wireless tolography, which will 
either handle the' morse code or transmit and reeeiv o 
messages in plain letters, has recently been produced 
by Messrs Siemens and Halsko of Germany, and is 
bemg demonstrated at the London offices of Messrs 
Siomens-Schuekert The instrument can be operated 
by any ordinary wireless sot with an output of one 
or two watts, tho frequency of the output signal 
being adjusted to lie 900 cycles per second Tho 
mechanism consists of a short roller with a two-turn 
spiral or helix rotatmg over a paper tajie and carbon 
paper, which are fed underneath On the arrival of 
a signal, paper and carbon are lifted sharply up 
against the helix by a blunt knife edgo and, depend¬ 
ing upon the duration of tho blow, either a line or 
dot is printed The duration of the dot is about. 
1/500 of a second, while tho system is capable of 
passing messages at a speed of about 50 words per 
minute No vory elaborate moans of synchronism 
between transmitter and receiver is required, and 
the apparatus is almost entirely free from at.mo 
spheric and other forms of electrical interference 
This new radio-telograph printer is mtendod primarily 
for use in conditions where line-tolography is not 
possible, or where interference makes other methods 
of communication impossible At a demonstration in 
London, signals were received from the Kdnigs- 
wusterhausen Station in Germany, using 8 kilowatts 
and sending out its ordinary service of news 

Science in Everyday Life and the Schools 

The British Science Guild has recently organised 
a senes of lectures on science which are intended to 
bring before the pupils of secondary schools some of 
the remarkable advances in scientific knowledge and 
in its applications to everyday life winch are being 
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made at the present time The flint two leotures 
were dolivered in March to girla from London 
secondary schools bj Mr C C. Paterson, director 
of the Research Laboratories of the General Electric 
Go., Ltd , Wembley, and have now been issued by 
the Guild as a pamphlet (Pp 20 1# ) entitled “Tho 

Electron Liberated ; its Industrial Consoquences” 
They deal with the emission of electrons from hot 
and illuminated surfaces and the uses made of them 
in modem electrical engineering, in particular in the 
production of light. The mysterious dual character 
of the eloctron as a missilo and a group of wavas 
is not forgotten, and the necessity for more and 
better knowledge of its properties is insisted on 
The Guild is to be congratulated on tho inaugural 
lecturer, to whom thousands of electrical engineers 
listened with such pleasure on tho subject last year 
The sooner other schools can have the benefit of 
lectures of this type, the better it will be for our 
future citizens 

Industrial Administration, at Loughborough College 
Facilities for trauung in industrial administration 
and management are now increasing in Great Britain, 
tho latest development being that at Loughborough 
College, where a Department of Industrial Administra¬ 
tion was inaugurated last year The courses provided 
are of an intensive nature, extending over short 
periods, and tho aim is to provide a kind of staff 
colloge for industry where exooutives may be given 
an uisight into a larger range of administrative 
practice than they would be likely to obtam in the 
orduiary way Tho scope of the new department is 
thus somowhat different from those now well estab¬ 
lished at the Manchester Colloge of Technology, or 
tho London School of Economics, which provide 
courses extonding over one or two academic years 
The facilities provided at Loughborough include 
weok-end, ton day and longer courses adapted to the 
degree of experience of thoso attendmg Instruction 
includes lootures, organised reading, group discussions, 
personal discussion of individual problems and visits 
to works and offices It is intendod that the week-end 
courses should bo confined to executives with practical 
oxporience in tho same industry, and m the first 
instance, these are being provided for engineering 
executives and will deal with such special topics as 
costing, rate-fixing and progress control In the 
prospectus of the Department, it is pointed out that 
the various courses are of ospocml value to owner- 
managers who have not boon able to,acquire ex¬ 
perience in other businesses, and to executives whose 
experience has been confined to a restricted field. 

Meteorology of the South Seas 
Apia Observatory, m Western Samoa, is under 
the oontrol of the Department of Scientific and 
Industrial Researoh, New Zealand, and the work is 
directed by Mr. J. Wadsworth, formerly m the 
Meteorological Office, Air Ministry, who has recently 
presented his report for 1932 to the Observatory 
Board m the form of a compact and very clearly 
printed little volume of 114 pages. The report is a 


summary of observations in terrestrial magnetism, 
seismology, meteorology and atmospheric electricity. 
Synoptic weather charts were made on every day of 
the year, tho data bemg collected by the wireless 
station at Apia from twenty observing stations m 
other groups of islands m the South Pacific, and some¬ 
times from passing ships Since May 1932 a daily 
weather report has been exhibited at the Post Office 
and Customs House m Apia, at the request of local 
shipowners Considering the small size of the staff, 
which consists of tho director and two scientific 
assistants and four locally lemitted clerks, (he 
amount of work accomplished, especially on the 
purely meteorological side, seems highly satisfactory 
Upper winds were measured with the aid of pilot 
balloons on soventy-eight occasions, the usual 
meteorological instruments were maintamed, while 
in addition a Picho cvaporiniotcr and a Wilson radio 
integrator wore road daily at 9 am Tho meteoro¬ 
logical summaries are so detailed that a very clear 
idea can bo formed of the weather experienced from 
day to day ui this part of the South Seas , they 
include, also, less detailed climatological summaries 
from other groups of islands An even fuller pro¬ 
gramme was contemplated, for arrangements were 
being made for re-conditioning and bringuig into use 
a sjiectrohelio&cope which was obtained on loan from 
Mount Wilson Observatory 

Standardisation of Insecticides and Fungicides 

The standardisation of insecticides and fungicides 
has for some years boon a matter of discussion among 
both tho users and manufai turers of those chemicals, 
and requests from farmers and growers that the 
content of active materials in these products should 
be guaranteed resulted m the publication by the 
Munstry of Agriculture of specifications of a number 
of those most generally m use (Advisory Leaflet 
No 9) To meet the recent great development in the 
employment of maocticides and fungicides, a further 
publication has now been issued by the Ministry, 
namely, Bulletin 82, “Specifioations and Methods of 
Analysis for Certain Insecticides and Fiuigicides” 
(London • H M Stationery Office 3d. net) In this 
bulletin, tho specifioations already published have 
been brought up to date, and additional specifications 
for certain compounds such as copper fungicides, not 
previously dealt with, have been included In 
addition, agreed methods of analysis, drawn up in 
connexion with the specifications, are supplied. Both 
specifications and analytical methods have been 
accepted by the Association of British Insecticide 
Manufacturers, the Government Laboratory, the 
National Farmer’s Union and the Ministry of Agri¬ 
culture. Purchasers are strongly advised to require 
a guarantee that materials supplied comply with these 
specifications, for, by so doing, they ensure that they 
obtam standard products of lugh quality. 

Lancashire Sea-Fi*henes Research 

The report for 1932 (No. 41) on the Lancashire 
Sea-Fishenes Laboratory at the University of 
Liverpool (1933), edited by Dr. R. J. Daniel, is in 
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future to be incorporated with the Proceedings and 
Transactions of the Liverpool Biological Society and 
not issued separately. The present report inoludos 
aooounts of experimental lobster rearing by W C 
Smith, plaico marking in the Irish Sea by R J 
Daniel and R A Fleming, and a oomparativo study 
of the abdominal musculature in Malacostraea (Part 
III) by R J Daniel This last paper is a continuation 
of Dr. Damol’s work on the muscles of various 
Crustacea winch have been published m the Lancashire 
Soa-Fisheries Reports in 1927, 1929 and 1932, and 
desonbos tho musoulature of Lophogaster typious and 
Onathophausia zoea Tho weight of ovidonoo shows 
a dose affinity botwoon tho Euphausiacoa and the 
lower decapods, although there aro apparent 
similarities between Meganyctiphanes on one hand 
and Lophogaster, Onathophausia sold Praunus on the 
other. It is concluded by tho author, after vory 
careful consideration, that the former represents a 
true relationslup (homology) and that similarities 
between mysida and etiphausids are due to con¬ 
vergence These researches on the abdominal muscles 
aro carefully and beautifully worked out and are 
accompanied by fine drawings 

Welfare Problems in India 

Impending constitutional changes, wlucli will affect 
welfare administration in India, add particular signi¬ 
ficance to two articles by Mr Cedric Dover m the 
January issues of Mother and Child and the Quarterly 
Review. Ho discusses the organisation and condition 
of maternal and child welfaro in India, and the needs 
and defects of welfaro legislation Maternal mortality 
rates aro 4-20 times, and infant mortality rates 3-4 
times as much as the averages obtaining m England, 
and are closely correlated with oommunal prosponty 
and housing conditions An interesting biological 
correlation is that between climatic conditions and 
frequency of conceptions, tho maximum number 
ocoumng in Bombay during the period of minimum 
humidity (January-April) Both articles emphasise 
the need for centralisation and greater co-ordination 
of welfare activities A consolidated Public Health 
Act for all India is regarded as the primary essential 
of welfare legislation, and a commission on legal 
reform is suggested, which will recognise that “the 
mam object of law is the prevention of dysgenic, and 
the encouragement and establishment of eugoiuc 
forces”, unimpeded by traditional beliefs The 
operation of Hindu, Mohammedan anil Christian laws 
under one administration is dismissed as “an 
anachronism that needs no emphasis". 

Commercial Timbers of the Punjab 

A Forest Bulletin, No. 84, in the Economy Series 
of the Imperial Forest Researoh Institute, Dehra 
Dun, has been recently issued (Delhi: Manager of 
Publications, 1934) entitled the “Identification of 
the Commercial Timbers of the Punjab" by K. A. 
Chowdhury, wood technologist. The Indian Research 
Institute has been a pioneer in getting together 
information on the timbers of a definite region, 
having undertaken intensive researoh in the timber 


resources of India during tho past twenty years ; 
with the result that tho number of timbers now sold 
in the market is much greater than it was a few years 
ago This fact, states tho author, has resulted in 
difficulties in identification of t-uino of tho spocios 
which liavo now lorno upon tho maikot The aim 
of tho Bulletin, and a jirodocossor on Burma 
timbers, is pnmarily to show tho differences of 
tho aaatoirucul struuturo of some of the more 
commercial timbers of tho Punjab, and the way 
to identify them on tho spot with the assistance 
only of a hand Ions and pocket knife Brief notos 
aro also given on the strengths, seasoning properties, 
durability, working qualities and uses tor oacli 
species thoso latter add greatly to the practical 
value of the publication The commercial woods of 
tho Punjab, of which a proportion aro temperate 
spocies, both conifer and blood-leaved species, aro 
comparatively few m number and tlioir identification 
is by no means difficult Those who make use of this 
Bulletin will find the excellent low power ( x 10 ) 
photomicrographs of considerable assistance The 
species dealt with include the Himalayan conifers, 
deodar, spruce and silver firs, several pines and 
broad-leaved trees such as walnut, several oaks, box¬ 
wood, poplar and alder, and the Plains speoies, such 
os s&l, mango, tun, mssoo, tamarix and so forth 

Chemical Research in Czechoslovakia 

Uninfluenced by the economic depression, which 
has been felt in Central Europe as keenly as else¬ 
where, the various schools of chemical research in 
Czechoslovakia have continued their activities with 
undtminished energy, as is apparent from tho papers 
published in vol 0 of tho Collection of Czechoslovak 
Chemical Communications In inorganic ohomistry, Dr. 
Skramovsky’s ‘Btathmographic apparatus’ has found 
further application in the study of complex inorganic 
salts such as the bismuth oxalates. The apparatus 
automatically reoords photographically the change 
m weight of a substance with, for oxample, increasing 
temperature Striking dohydration curves have been 
obtained and results aro found to vary according to 
well-dofinod circumstances Thus copper sulphate 
crystals from aqueous solutions show quite different 
behaviour from those from alcoholic solutions. 
Further, inoculation with lower hydrated salt causes 
characteristic changes m the curves photographically 
recorded The Btathmographic method thus seems 
to promise a new field of investigation in inorgan 10 
chemistry. In physical chemistry, the Prague polaro- 
graphio school has published further work especially 
m connexion with the catalytic evolution of hydrogen 
at tho dropping mercury cathode, which can be mode 
use of in mioro-analytical toets Revenda's work in 
Prof Heyrovsk^’s laboratory has extended the 
applicability of polarographio analysis to the anions 
In organic chemistry, the Collection includes results 
of researches by Prof VotoCok and his collaborators 
on new conversions of sugars to furane compounds 
New glucosyl-alkyl-amines are described, and the 
constitution of fuco-hexonio and rhodeo-liexonio 
acids has been worked out. 
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American Geophysical Union 

The American Geophysical Union, established in 
1910 as the American National Committee of the 
International Union for Geodesy and Geophysics, 
held its annual congress tins year at Washington, on 
April 26-28, and one of its soctions met again at 
Berkeley, California, on June 20-21 All the sevon 
sections of the Union, for geodesy, seismology, 
meteorology, terrestrial magnetism and electricity, 
oceanography, voloanology, and hydrology, mot at 
Washington Only the hydrology section was repre¬ 
sented at Berkeley, where its meetings were associated 
with the Western Inter-State Snow Survey Con¬ 
ference The report of the Union is this year published 
in two volumes (reproduced direct from typescript, 
as m recent years), of which the hrst, of 267 pages, 
relates to the Goneral Assembly and the first six 
sections ; the socond voliune is still larger, of 370 
pages, and forms a striking illustration of the atten¬ 
tion now being devoted m the United States to the 
many aspects of hydrology—a subject almost neg¬ 
lected in Great Britam. Tho volumes oontain very 
many short scientific papers of great interest, as well 
as formal reports on work in progress 

Mining Research at Birmingham 

We have received the report of tho work of the 
Mining Research Laboratory in tho University of 
Birmingham during the year 1933, which has again 
been financed by the British Colliery Owners’ Re¬ 
search Association and by the Minors’ Wolfare Fund 
This executive board of mining research is doing 
excellent work under tho chairmanship of Dr 
J. S Haldano Again this year silicosis is investigated, 
but m accordance with Dr. Haldane’s repeatedly 
expressed opinions, the work appears to be confined 
to the determination of ‘free’ silica ; Dr W Jones’s 
investigations are not referred to Nystagmus, 
whioh was carefully investigated previously, is not 
specially dismissed, although the investigation of 
underground illumination no doubt will play a very 
important part in minimising the incidence of this 
distressing and oostly oomplaint. Muoh appears to 
have been done with regard to the production of 
gas of high calorific power from ooal or coke oven gas, 
and various investigations tending to improve atmo¬ 
spheric conditions underground as well as investiga¬ 
tions into the physiology of the miner will no doubt 
prove of great value m the future < 

Calculations for Draughtsmen 

The Association of Engineering and Shipbuilding 
Draughtsmen has recently added to its useful series 
of pamphlets one on “Some Notes on Deflection’’, 
by Mr. W. R. Thomson, and another on “Mechanical 
Design of High-Speed Salient-Pole A.C. Rotors”, by 
W. R Needham. In the first of these the author 
gives a logioal account of the principles of defleotion 
of oantilevers and simply supported beams. No 
advanced mathematics is used, rough sketches being 
sufficient to give the figures necessary for the deflec¬ 
tion calculations, whioh are made by slide rule. In 
the second pamphlet, Mr. Needham deals with shafts 


and boarmgs, shaft stresses, critical speeds, rotor 
bodies, rotor poles, coil supports and balancing. 
The stresses in high-Bpeed rotors are of a very high 
ordor, and the centrifugal force of a single pole and 
ooil, says the author, at the ovorspeed may exoeod a 
million and a half pounds. The overspeed in some 
hydro-oleotrio machines may exoeod the normal by 
as much os 100 per oont 

Bibliography of Seismology 

A new volume (No 12) of tho Publications of the 
Dominion Observatory (Ottawa) is, we are informed, 
to be devoted to the bibliography of soismology. Tho 
first part, issued recently, contains notices of memoirs 
for the first quarter of the present year It may be 
noted that vol 10 of tho Publications includes the 
titles of 2,000 momoirs for tho years 1929-33 A still 
earlier senes, in which notices of 1,200 memoirs 
appeared, was issued under the auspioos of the 
Eastern Seotion of the Soismologioal Sooioty of 
America and was published m vol 17-19 of tho 
Bulletin of tho Society Both series woro prepared 
by the present oditor, Mr E A Hodgson, who has 
now the assistance of twenty-four collaborators All 
the important countries m which earthquakes are 
studied are represented on this list, with the exception, 
we regret to notice, of Great Britain 

Diseases of Swedes 

A new bulletin (No 74) issued by the Ministry of 
Agriculture (H M. Stationery Office, 1* ) is concerned 
with two diseases of swedes. Experiments with pure 
culture have shown that oanker, whioh affects the 
seed-bearing plant, and dry rot which attacks the 
roots, are both due to tho same fungus, Phoma Lingam. 
This foot is of importance, as infected Beed would 
be likely to result in an infected root crop The 
disease is not serious in England, but has become 
prevalent in New Zealand; and since most of the 
seed used there is obtained from Groat Britain 
the question of infection is important. Methods of 
seed sterilisation hove been sought with no groat 
success, but evidenoe has been obtained that woods 
afford a serious source of infection. Good cultivation 
would, therefore, seem as necessary as clean seed if 
spread of the infection is to be avoided. 

Population Problems 

The third General Assembly of the International 
Union for the Scientific Investigation of Population 
Problems will be held in Berlin on September 9, at 
11a m., in the rooms of the University. An Inter¬ 
national Congress will be held m Berlin on September 
10-16 under the auspices of the International Union. 
The Congress will have the following divisions: 
(1) Population Statistics; (2) Biology and Race 

Hygiene ; (3) Social, Eoonomio and Psychological 
Problems of Population ; (4) Medicine and Hygiene. 
The business office of the Congress is, Berlin W 62, 
Einemstrasse 11. 

Congress of Anthropology 

The sixteenth Congress of Anthropology and Pre¬ 
historic Archeology will be held at Brussels from 
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September 1-8. It will oonsist of the following 
sections : morphological and functional anthropology, 
blood groups, human palaeontology, heredity and 
selection, psycho sociology, criminal anthropology, 
ethnography, folk-lore and history of religions. 
Further information can bo obtained from tho 
general secretary, l)r Dekeysor, 9 rue des Sablons, 
Brussels 

The Sky in May 

Venus continues to be a brilliant ovomng object 
Both its brilliance and its eastern elongation are still 
increasing Mars passed through opposition on 
April 6, and ib now an evening object It will be 
stationary on May 19. The planet is very con¬ 
spicuous in the southern sky just before midnight 
Mars has been very close to y Virginia during tho 
last week in April This star is worth examining with 
a small telescope as it is a double star which is 
oasdy resolved, the two components, whose mag¬ 
nitudes are 3 m 65 and 3 m 68, being six seconds of arc 
apart. Jupiter is m opposition on May 10. The 
planet is rather far south of tho equator Saturn is 
still a morning object. The moon will occult the bright 
star 3 Geminorura on May 7 Both disappearance 
and reappearance will be visible at Greenwich, taking 
place at 21 h 69 m and 22 ,1 56 m G M T. respectively 

Announcements 

Prof. A, C Seward, professor of botany m the 
University of Cambndgo, has been elected a member 
of the Norwegian Aoadomy of Science and Letters, 
and also an honorary follow of tho Indian Academy 
of Sciences, Bangalore 

As a token of their admiration, tho friends of Sir 
Arthur Evans in the Mediterranean havo subscribed 
towards the cost of a portrait-bust of himself to bo 
presented to lum in recognition of his pionoer work 
m tho exploration of the Mediterranean bronze age 
civilisation at Knossos. The presentation took place 
on Apnl 14 in the Museum at Candia in the presence 
of a numerous body of friends and admirers. 

The thirteenth award of the Faraday Medal of 
the Institution of Electrical Engineers will be 
presented to Dr. F. B. Jewett, of New York, at the 
ordinary meeting of the Institution to be held on 
May 2. The presentation will precede tho twenty- 
sixth Kelvm I^eoture, whioh will be delivered by Sir 
William Bragg, on "The Molecular Structure of 
Dieleotrios’’k 

The forty-first James Forrest Looturo of the 
Institution of Civil Engineers will be delivered on 
May 14 by Prof. O. T. Jones, Woodwardian professor 
of geology in the University of Cambridge, who will 
speak on “Geophysics”. 

The. Royal Geographical Society has made tho 
following awards for 1935: Murchison Grant, to 
Mr. R. P. Bishop, for his surveys m British Columbia 
and other services to geography ; Baok Grant to 


Mr Wilfred Thesiger, for his journey through the 
Danakil country, 1933-34, Cuthbert Peek Grant 
to Mr A R Glen, for Ins work in Spitsbergen, 
particularly his leadership of the Oxford University 
Expedition, 1933, Gill Momonil to Mr E E. 
Shipton, for his planc-tablo survoys of tho inner 
Nanda Devi basin and tho neighbouring watorshods. 

Prof W L Rraoo will deliver tho twenty-fifth 
annual May Lecture to the Institute of Metals on 
May 8 in the hall of the Institution of Mechanical 
Engineers, Storey’s Gate, Westminster, SW1, at 
8pm Tho subject of Trof Bragg’s lecture will bo 
“Atomic Arrangements in Metals and Alloys” 
Tickets of admission can bo obtained from tho 
Secretary of the Institute of Metals, 36 Victoria 
Street, London. S W 1 

Drs. Aohard, Lapiique and Mayer of Pans, 
Pohcard of Lyons and Bourn and Vi&s of Strasbourg 
havo been oloctod mombers of the section of bio¬ 
logical sciencos in tho French Superior Council of 
scientific research, and Drs Martin, director of 
Institut Pasteur, and Roussy, of the faculty of 
medicine of Pans, extraordinary mombers 

The August Forol foundation of the German 
Academy of Natural Sciences at Halle, which is to 
award a prize every two years for research os in tho 
subjects in which Forol was specially interested 
(eugenics, the alcohol problem, study of ants and 
tho control nervous syRtem), has rocontly made its 
first award to Dr Graf, who is head of tho depart¬ 
ment of industnal physiology at the Kaiser Wilhelm 
Institute of Dortmund 

An index to the Aatrophyatctil Journal covermg tho 
issuos of January 1920-June 1932 (vols 51-75) will 
bo published in May It can bo obtained, price 2 60 
dollars, including postage, from the University of 
Chicago Press, 5750 Ellis Avenue, Chicago, Illinois. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A lecturer 
m zoology in the University of Capetown—The 
Secretary to the High Commissioner of the Union of 
South Africa, Trafalgar Square, London, W.C.2 
(April 30). A lecturer in the Engineering Department, 
College of Technology, I^iccster—The Registrar 
(May 4) A junior scientific offloer in the Scientific 
Research Pool, Air Ministry—Chief Superintendent, 
Royal Aircraft Establishment, South Famborough, 
Hants (May 4). A temporary engineering assistant 
in the Directorate of Works, War Office—The 
Under-Secretary of State (C 5), The War Office, 
S.W.l (May 6). Inspectors m connexion with Agri¬ 
cultural and Horticultural Education and Research 
under the Ministry of Agriculture and Fisheries— 
The Secretary, Ministry of Agriculture and Fisheries, 
10 Whitehall Place, London, S.W.l (May 13). A 
physicist in the Radium and X-Ray Therapeutic 
Departments of tho General Infirmary, Leeds— The 
Secretary (May 18). A lecturer in mathematics at the 
Royal Teohmcal College, Glasgow—The Secretary. 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents 
lie cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature: No notice ts taken of anonymous communications 
Notes on toints in some or this week’s letters appear on p 659. 
Correspondents are invited to attach similar summaries to their communications 


Winter Feeding of the Tick, Dermacentor andersoni, 
Styles 

One of us (J I) G ) rocontly engaged m investi¬ 
gating the feeding habits of ticks at the Dominion 
Entomological Station at Kamloops, British 
Columbia, with special reference to tho dissemination 
of disease—at the end of September, 1934, brought to 
the zoological laboratory at tho University of Alberta, 
Edmonton, a limited numbor of adults of Dermacentor 
andersoni (native at Kamloops) for winter study In 
contrast to their behaviour through the summer 
months, these ticks consistently rofusod to feed when 
brought to Edmonton in the autumn Incidentally, one 



Jt A 

FlO 1 A Adult female tick (.D andenoni) unfed B 
Engomnd female, at the commencement of egg-laylug, 
February 10,1036 x 3 

individual placed on a sheep at Kamloops, as early 
as the beginning of September, had refused to engorge 
and was finally romoved after two weeks This 
observation appears to agroo with the expononce of tho 
Rooky Mountain Laboratory at Hamilton, Montana, 
whero thousands of ticks are roared annually 

In all, eight adults wore used on domestic rabbits 
and man (J D G.) during November and December, 
but although willing to attach or to shift their 
positions and ro-attaeh, none of them attempted to 
ongoTge (or if they attempted it, did'not succeed) 
during the six days that constituted the tost period 
in each case. 

The ticks being useless for practical purposes 
whilst behaving like this, it was suggested by the 
other of us (W. R ) that if appropriate modification 
could be induced in the physiological state of the 
host, the parasite might exhibit a corresponding 
change of behaviour upon attachment The scheme 
of controlled illumination originally used on the 
Junco', resulting m the conversion of a sexually 
dormant autumn individual into a fully sexod spring 
bird in a few weeks and evidently conducive to pro¬ 
found changes m physiology and metabolism, sug¬ 
gested an obvious method of treatment which was 
accordingly adopted. 


On December 14 a domestic rabbit was provided 
with a cage m which illumination could be precisely 
controlled, and for tho week followmg was restricted 
to a day of soven hours duration On the eighth 
and subsequent days the period of illumination 
(ordinary electric light bulbs) was increased by ten 
minutes daily A month lator an adult, unfed tick 
(which had received no illumination or analogous 
treatment) was placed on the rabbit It attached 
almost immediately and was replete at tho end of 
two weeks (The normal summer engorging period 
for D andersoni is nine days ) Two more adults 
were then simultaneously applied but both, unfor¬ 
tunately, wore females One of those had failed to 
feed on man at the ond of November but now, after 
two days of indecisive attachments, began to engorge 
and was replote on the fifteenth day Eight days 
after removal it began to lay oggs, inevitably in¬ 
fertile (Fig 1) The second individual changed positions 
spasmodically for a week, when engorgement ensued 

Depletion of the stock of adult ticks permitted 
the use of only one other This was first placed on 
an untreated rabbit, on which it remained attached 
for five days without signs of engorgement. It was 
then transferred to the illuminated host, oaged under 
an opaque capsulo strapped to the skin of the rabbit, 
with intervening water baths absorbing the heat 
from the illuminating bulbs It attached itsolf per¬ 
manently on the fourth day, when engorgement 
commenced 

An additional supply of newly emerged adult ticks 
was received from Kamloops on February 18. In 
view of the foot that by this date the days had been 
lengthomng for two months, throe were at once 
plaoed on an ordinary a took rabbit. Two attached 
and began ongorging on February 19 The third 
has failed to engorge to date. 

The limited material that has been available would, 
no doubt, make a lengthy discussion of these results 
prematura The most suggestive points aro self- 
evident They seem to be sufficiently novel, however, 
to juatify publication at this stage and to warrant 
repetition and expansion m the future. 

William Rowan. 

John D. Greqson 

University of Alberta, 

Edmonton. 

March 1. 

1 Rowan. W , “Halation of Light to Migration and Developmental 
Change*", S' AITO*, lit, 494 , 1926 


The Antihxmorrhagic Vitamin of the Chick 
Occurrence and Chemical Natcre 
In earlier papers'* * a new deficiency disease in 
chicks has been described which is characterised by 
a tendenoy to large hemorrhages. It has been 
ascribed to the lack of a speoiflo antituemorrhagio 
factor which is different from vitamin C. Mora 
reoent work has .demonstrated that the factor in 
question is a fat-soluble vitamin occurring in hog 
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liver fat, in hemp seed and certain vegetables, such 
as tomatoes and kale, and—to a loss degree—in 
many oereals Beef muscle, calf brain and beef lungs 
desiccated at low temporature are ineffective when 
they form 20 per cent of the diet, but 20 per cent of 
dried hog liver will prevent the disoaso 

The antihsomorrhagio vitamm cannot be identical 
with A and D, sinco very large doses of these vitamins 
inT the form of ooncentrateH or fish liver oils aro 
ineffective Commercial (a, (3) carotone or 4-10 per 
cont of fresh wheat germ oil do not prevent the 
disease, but large amounts of wheat-germ oil 
(24 per cent) afford some protection 3-4 per cont 
of liog liver fat will completely suppress the 
symptoms 

The vitamin occurs in the easily soluble non-sterol 
fraction of the non saponifiable matter In hog hvor 
fat it is not destroyed to any great extent by 12 hours 
heating as a layer 1-2 mm. deep on a boiling water 
bath, but it appears that there is somo loss during 
the concentration process When the petrol-ether 
solution of tho non saponifiable concentrate is shukon 
with 00 per cent methyl alcohol, tho vitamin remains 
in the petrol-ether It rosomblos in these respects 
vitamm E Further concentration by means of 
chromatographic adsorption and vacuum distillation 
using a standardisation method of Schdnheyder de¬ 
scribed below is under investigation 

Since hog liver fat is many times as oetivo oh 
wheat-germ oil, it is vory unlikely that tho anti 
haemorrhagic vitamm is identical with vitamin E. 
I therefore suggest the term vitamin K for the 
antihaemorrhagic factor 

It has not boon possible to demonstrate the re¬ 
quirement of the antihaemorrhagic vitamm lor other 
animals than clucks, but this pomt is being investi 
gated further. 

H Dam 

Biochemical Institute, 

University, Copenhagen. 

March 19 

' Dam, NiTURg, US, B09 , 1934 
* Dam and Schflnheyder, BuirJiem J , 38, 1355 , 1834 


Measurement and Biological Action 

In a recent paper' a deficiency disease in chicks 
was described, the mam symptoms of which were a 
tendency to large haemorrhages, certain pathological 
ohangos m the gizzard and anaemia Tho blood of 
chicks suffering from this disease has a considerably 
prolonged clotting time, which is undoubtedly con¬ 
nected with theso symptoms. MqFarlane et al * have 
made the same observation on ohioks roarod on an 
insufficient diet. 

The clotting tune has been determined in the 
following ways . (1) The brachial vein was opened 
by a slight cyt and 2-3 ml blood allowed to drop 
slowly, during minute, into a small porcelain 
bowl The time from the vein puncture until com¬ 
plete dotting is callod clotting tunc, which for 
normal chicks is 1-6 minutes, while it may be several 
hours for the sick animals. In spite of the roughness 
of the method, it differentiates botweon sound and 
sick animals, and the results are m accordance with 
those obtained by the following more exact method 
of measuring the clotting time. (2) The carotid 
artery is dissected free, a cannula is inserted into the 
lumen of the vessel and by means of a record syringe 
4*8 ml, blood is aspirated and then placed in paraffin 


coated tubes previously cooled to 0 1 C The tidies 
are centrifuged and tho supernatant plasma is re¬ 
moved with pipottos into tubes, corked and stored 
in an ico box Tins plasma will clot only after addition 
of a cloltmg agent (ombiyonic tissue or lung tissue 
juice) 

Normal and sick plasma show an enonnous dif 
ference in the clotting tune under the same conditions 
and towards the same clotting agent (technique 
Albeit Fischer*) By increasing the com entration of 
the dotting agent a sick plasma i an be made to dot 
us quickly as tho normal The com entration of tIn* 
dotting agent which clots tin normal plasma in 
3 min ih callod 10 That multiple of the concentration 
10 which is necessary to dot a sick plasma in 3 mm 
will bo a quantitative expression of the morbiditv of 
the animal The plasma of a sick animal will berome 
perfectly normal in a few days by addmg a sufficient 
amount of vitamin K 

The quantitative determination of v itarnin K is 
based upon tho curative method One unit of 
vitamin K is the smallest amount which during a 
certam time can bring a sick animal with a certain 
degree of morbidity to the normal state with respect, 
to tho dotting time 

It is difficult to explain theoretically the prolonged 
dotting tune of the blood from a sick animal since 
there are no morphological changos in the blood, or 
changes in tho fibrinogon or calcium content A 
change of pH is also not the cause The content of 
the throinbokmase in the tissue of the sick animals 
is not reduced, nor is there an> increase in the content 
of antiprothrombin in the plasma The investigations 
hate shown, however, that m normal plasma a compo¬ 
nent is present which accelerates the clotting of the plasma 
from sick animals, even if tho concentration of tho 
normal plasma is very small (a few per cent) 

It is supposed that lack of vitamm K causes a 
docrease of the clotting accelerating component in 
the blood Tho nature of this component as wdl as 
its possible r61o m animal and human pathology is 
now under investigation 

F .SCHON’HEYDER 

Biochemical Institute, 

University, Copenhagen 
March 19. 


SolKinlicyder, Biochem J , 88, 1355 , 101 
i. et at h JB,orium 85^358^ 1931^ 


1 MrFsrlani et al, B\oehm J , X 
* Albert Klwtirr, PflOgrrn Arehiv, 


Loss of Velocity of Neutrons in Heavy Water 

We have made somo oxponmonts on the Fermi 
effect produced m silver, whon the neutrons are 
allowed to pass through a layer of heavy water We 
used double-walled cylindrical glass vessels which 
could bo filled with ordinary water or heavy water of 
98 per cent purity The neutron sourco, a tube 
containing radon mixod with beryllium powder, was 
placed in the narrow inner tube of thiH double walled 
vessel 

Tho vessels were of two different sizes tho smaller 
ones con tamed 8 8 gm D,0 or 8 gm H t O, the 
difference of radii of the inner and outer cylindrical 
surfaces of the liquid being 9 6 mm , tho larger 
vessels contained 26 gm. D,0 or 23 4 gm. H.O, the 
difference of radii being 16 6 mm During exposure, 
a silver recoiver was pressed against the outer walls 
of the vessel surrounding the source, and the aotivity 
measured afterwards under standard conditions with 
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a Geiger counter With each type of vessel we 
counted the impulses due to inducod activity (a) when 
the vosboI wns empty, (6) when it contained hoavy 
water, (c) when it contained ordinary water The 
results are shown in the accompanying table , tho 
figures are the total number of counts obtained in 
thirty experiments for each entry. The ratio of the 
figures in Column a is equal very approximately to 
the ratio of solid angles subtended m both cases 



We see that the efficiency of neutrons in producing 
the Kotini effect is considerably increased when the 
neutrons pass through a comparatively thin layer 
of heavy water This increase must be asoubed 
to tho slowing down of neutrons resulting from 
their collisions with diplons Tho effect is smaller 
in heaw than m ordinary water because m a 
head on collision with a diplon the neutron loses 
only two thirds of its velocity Calling d x and 
5, the coefficients by which the efficiency of 
neutrons is multiplied when they pans through 9 5 
nun heavy and orduiaiy water, d t and h t the oorro 
s[Kinding coefficients for the thickness 15 5 mm , we 
see that d,/d ,* is greater than h, /A,* This means that 
a small meroase of tho thickness of the scatteror 
corresponds to a relatively greater increase of the 
coefficient d (heavy water) than of the coefficient h 
(ordinary water) Tins difference is probably due to 
tho fact that in the case of collisions with diplons 
the effective scattering takes placo mostly ill the 
bat kward direction, while in the case of collisions with 
protons the scattering is always m tho forward 
direction For this reason, in our arrangement 
multiplo scattering must play a more prominent rOle 
in hoavy than ui ordinary wator 

Experiments on the slowing down of neutrons in 
compounds of hydrogen were made by Westcott and 
Hjorgc', who were lod to the conclusion that the 
mean free path of the neutron in tho scattorer de- 
creases with their velocity and that their efficiency 
in silver is mversely proportional to the energy 
Assuming that the cross sections of diplons and pro¬ 
tons for collisions with neutrons are only slightly 
different, wo find that the ideas put forwSrd by West¬ 
cott and Bjergo account also in a satisfactory way 
for our experiments 

We have satisfied ourselves that tho effect of heavy 
water described m this letter is not duo to noutrons 
produced in heavy water by the g»mma rajs of 
radium C' 1 , because with tho small quantity of radon 
(40 milhcunes) at our disposal, no radioactivity could 
be detected in silver exposed to a tube containing 
radon but no ber\ Ilium and surrounded by 26 gm 
heavy wator 

H Hkrszkinkikl. 

J Rotbi.at 

M Zyw 

Mirosiaw Kombaum Radiological Laboratory, 
Warsaw 
March 18. 

1 C H Westcott anil T BJcrgc, Pror Comb Phi Soc, U. 145, 

1 T B. Bank*. T A Chalmen and F L Hopwood, Natch, in, 
«#, Jan. 1», 1W6 


Atmospheric Condensation Nuclei 
Wit have measured the diffusion coefficients and 
the rates of fall under gravity in air of atmospheric 
condensation nucloi The values obtained for the 
diffusion coefficients are fairly consistent, the average 
being about I) — 18 x 10-*cm.*/sec The well-known 
relation between mobility in an electric field and 
diffusion coefficient gives mobility — D X eN/P If 
e is the electronic charge, eN/P is very nearly 40, 
and tho corresponding mobility is 7-2 x Iff' 4 cm /sec / 
volt/cm , which is ti probablo average value for the 
mobility of the large atmospheric ion 

The values obtained for tho rate of fall show 
more scatter, but observations made with two 
apparatus of quite different construction agroe m 
giving a moan valuo of about 0 7 y 10~‘ cm /sec 
Comparing the rate of fall under gravity with the 
mobility, wo have my x 3(Hl/c — 0 7/7 2 This 
givos for tho mass of tho condensation nucleus 
m = 10 / 1<H* gram If it be ossumod that the 
nucleus is composed for the greater part of water, 
the radius correspond mg to this mass is 3-4 x 10-* 
cm This is in good agicement with values dorived 
by tho application of the Stokos Cunningham law 
to mobility data 

Details of the experimental methods employed 
will bo given in a lator publication From results 
already obtained, it apjiears that by these methods 
it will be readily possible to investigate the sizes 
of Condensation nuclei under different conditions 
Tho question of variation in the size of tho nuclei 
has boon tho subject of much discussion, but no 
method of making measurements appears to have 
been hitherto available 

J .T Nolan 

University College, V H Guehrini 

Dublin 
Feb 16 


Titration Curve of Vitamin B, 

Tub titration curve technique furnishes a con¬ 
venient method of studying the constitution of 
lomsable organic compounds the possibilities of which 
seem to bo insufficiently appreciated by many' 
organic chemists From one relatively simple opera¬ 
tion, information can be obtained as to the combming 
weight, the number of acid and basic groups in the 
molecule, and their several dissociation constants 
With the aid of the ‘formaldehyde curve’ method, it 
is possible to identify which of the various pK values 
in a given complex ampholyte, acid, base or salt 
relate to ammo, carboxyl or hydroxyl, or sulphvdryl 
groups’ These measurements can be done on a very 
small amount of material, for example, no more than 
a milligram or so when doaling with a substance of 
the molecular dimensions of vitamin C* or B, 

Our first observations on vitamin B, were made 
with a crystalline specimen of the dihydrochloride 
kindly piovided by Prof B. C P Jansen in 1931, 
and more roccntly we have exammed also specimens 
of a higher degree of purity obtained in 1934 through 
the courtesy of Prof Jansen and of Prof R A Peters 
Essentially similar results were obtained on all 
specimens, whether derived from yeast or from noe 
polishings. This supports the view that the crystals 
represent the vitamin itself m a substantially pure 
state. 

The vitamin dihydrochloride at dilutions around 
M /20 m water has a pH value of approximately 3. 
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On titration with alkali, the curve of a group with pK 
value of 4’9 is the first to appear The combining 
weight of the vitamin dihydmehloride, determined 
from the amount of alkali taken in the neutralisation 
curve of this group, is 330 ± 3 per cent This is m 
good agreement with 337 for (',,H 14 ON' 4 K 2H(’1\ but 
does not agree with 355 for ( ',,14„ON 4 S 2H('1,H,0 oi 
C',,H, B O t N 4 S 2HC1*. or 357 for (\ B H, 0 O,N 4 .S 211(1“ 

On contmuation of the titration with alkali, a 
further curve is reached with pK value of about 0 
This curve, however, takes approximately twice the 
alkali titre of the hint Its most striking pei uliaiity 
is that equilibrium is only slowly attained After 
each separate addition of alkali the pH undergoes a 
sharp rise, but then gradually sinks again to a inon 
acid value, equilibrium not being loathed until 10 15 
minutes A corresponding slow change hi equilibrium 
to a more alkaline reaction is encountered dining 
subsequent back titration with hydroi liloric at id 
These observations point, to the prt'sence in the mole¬ 
cule of a distinctive 'pseudo acid’ airangcment which 
is transformed to a labile acid group under the hi 
fluence of alkali Such pseudo acids nre already 
known to exist in certain synthetic compounds in 
the pyrimidine and allied senes* 

On back titration with hydrochloric and it is 
found that the titrable amount of the pKO gtoup hns 
diminished tvs a result of the action of the alkali 
Even in a titration carried out at room temperature, 
a loss of 10 per cent or moro may occur, depending 
on the length of time the solution is permitted to 
remain at the alkaline reaction This finding suggests 
that the variations which have been noted in the 
biological activity of different specimens of vitamin 
obtained by different workers may be duo (as 
previously hinted’) to a variable dogrtx> of uiactivation 
brought about through contact with alkali 

In presence of a solution of 5 per cent formaldehyde 
the pK 4 0 curve undergoes a slight shift to a more 
acid reaction The magnitude of the shift is less Ilian 
that to be expected for a primary ammo group The 
labile group at pK9 is not appreciably affet tod by 
formaldehyde This finding is in keeping with the 
earlier belief that vitamin B, activity does not involve 
presence of an NH, group* (cf Williams’s formula*) 
We are able to add that conclusions somewhat 
similar to the above have been reachod by Ogston 
and Moggridge 10 , who have kindly informed us of 
their results prior to their publication, and to whom 
we communicated our earlier findings 

Our detailed results will bo published later, and 
observations are proceeding on the behaviour of 
certain scission products of the vitamin and of a 
number of synthetic analogues 

T W Birch 
Lesi.ie J Harris 

Nutritional Laboratory, 

Cambridge 
Apiyl 15. 
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Critical Phenomena in the Oxidation and Self- 
Inflammation of Hydrocarbons 
In 1933 Townend ami Mandlekar 1 . 3 * discovered a 
now phenomenon in the nolf infinmrintinn of mixtiues 
of an and hydiocni bons They showed that on 
reaching a certain piessure tlioie was a sharp rciluction 
(KM) 200 C ) in the inflammation temperature 
Similm effei ts oiiur in oxygen nuxturcs , i*> 4 

Townend and Mandlekar considcied that the data 
wore msufiiuent for drawing a final < ora lusion os to 
the ckaiacter of the above mentionixl phenomenon, 
and advanced a tentative hypothesis in which 
ignition in the higher tcmpciaturo range was con 
sidored to ]>ertaui mainly to the thermal decoin 
position products of intermediate compounds (prob- 
ubly aldehydes) , ignition m the lower teinperatuie 
range would occur when temperature and pressure 
conditions favoured the surv iv al and further oxidation 
of thoso bodies 

An alternative explanation has occurred to us in 
which, in addition to the direct oxidation A->B (1) 
with velontv v> 4 there is a reaction whu.li proceeds 
ratal yticnlly with a velocity w, according to the 
equation A f A' — B (2) whore X is the catalyst Tho 
velocity v> l of tho first reaction depends upon the 
temperature 


X is un intermediate product of the oxidation and 
is formed in a reaction differing from the hrst in that . 

A Y B (3) 

The maximum eonceritrution of A" depends on tho 
ratio Ai/A-a and it is natural to suppose that this ratio, 
and with it [XJ mlx , decreases, with incrottse of tem¬ 
perature As a rough approximation wc may' assume 
that 

«>,- k |.Y) max r 

It is clear that the reaction velocity w, will be veiy 
small at both low and high temperatures on account 
of tho smallness of r-RiIRT and [A'] max respectively 
in the two cases Howe ver, over a temperature range 
between these two limits, u>, may be relatively large 

If the above hypothesis is correct, tho velocity of 
oxidation of the hydrocarbon, u) -uq-fir,, should 
increase rapidly with temperature over a very' wide 
rango of pressure, and should then pass through a 
maximum into a region where there is a negative 
tomperaturo coefficient On still further increase of 
temperature, the velocity w becomes more and more 
dependent upon w t alone, and should again increase 
according to Arrhenius’s equation 

In order to test the above hypothesis, tho velocity 
of oxidation of pentane in mixtures containing 
f,H 1 , + 80 1 was studied in quartz vessels at various 
pressures below the ignition limit over a temperature 
range 300° -600° C 

The velocity is represented by' 1/(50%, where (50% 
is the time in minutes during which the pressure rise 
reaches half its maximum valuo At low temperatures 
a fairly large period of induction is observed, after 
which there is a rapid reaction accompanied by 
chemiluminescence Up to 337°-345° C , as is evident 
from the experimental curves given in Fig 1, the re 
action velocity increases rapidly with temperature in 
all cases up to a sharply defined maximum In the 
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temperature interval from 350“ to 500° C , the the numoncal values of the quantities, are both 
velooity increases very slowly and then, above completely arbitrary, depending upon the units of 
500“ C , rapidly again, so that for example at P - measurement which may be selected”. 

20 cm and T--562°C , explosion takes place after The Stroud system is fully described m ft paper 
a poriod of induction of 7 seconds The shape of tho which I read to the Educational Soction of the 
curves is similar at quite different pressures, and it British Association at the Liverpool meeting in 1923, 
is natural to draw tho conclusion that with increase published m Engineering of September 28 of tliat 

year An example will illustrate its 
mam featuros The dynamical equa¬ 
tion / — ma is a definitional equa¬ 
tion defining force, and according to 
Stroud each symbol contains its 
own units ami dimensions , the 
equation is true m all units if only 
the units are written down with the 
numerical values when these are 
known For example, a train of 
mass 100 tons acquires ft speed of 
00 miles per hour in 5 minuted, what 
is the average force T / = 100 
tons x 60 imlos/hour/5 min If tho 
forte is wanted in tons weight, ono 
ton wt — 1 ton x 32 ft /sec 1 
Whence, dividing ono by the other 
and cancelling dimensions, we got 
j -= 11/12 ton wt. 

Tho Stroud system has been 
applied by him and others to all 
branohes of physics and enables one 
to troat the science m symbols with¬ 
out referenco to units, as I have 
done in my letter In electrical 
science, for example, / — ce'/K^r* is 
a definitional oquation defining elec¬ 
tric charge e, and K 0 is a dimensional 
constant, which is assumed to de- 
of pressure wo should observe two regions of thermal pend solely upon the medium , it covers therefore 
ignition -at low (c 300° C ) and at high (above our ignorance of the mochamsm by which the force 
500” C ) temperatures These have in fact been is transmitted Tho charges e and e' can bo in 
observed for a series of hydrocarbons by Prettre, ampere-hours, coulombs, cgses or k m units, elec- 
Dumanois and Laffitte* and by Townend and tronio charges or any other units, provided these are 

Mandlokar and others written down with thoir numerical values The same 

M Neumann applies to all other equations, hence it provides a means 

B Aivazov of discussing problems in the science suoh as, “the 

Institute of Chemical Physics, fundamental dimensions of g, and K,”, irrespective of 

Lonuigrad systems of units It is as easy to work m electrons and 

Jan 7 ‘magnetons’ as m o.g s or any other units Hence the 

natural system of units whioh Prof Wilberforce 

* O T A Townend and IS R Mandlekar, Proe Jtoy Soe , A, 1*1, presents does not influence any of my conclusions. 

48 ‘ b T*A Townend and M R Mandlekar. Tree Roy Soc , A. 1U * n ° t,Ce **“*, Pr ° f Wilberforce heads h.S letter 
168. 1088 Dimensions of Electric and Magnetio Units \ whereas 

3ac Yl£, L Cohen * n,1M R Mandlekar, Proe Roy mme was headed “Fundamental Dimensions of p 0 

1 k froumann and V Kutrovltch, Nature, in, 105, 1954 and K ( in Electrical Science”. I hope that this is 

• liffltie! c/i, m; 329 , 1930 the cau8 ° of tho dlfierenoe of °P ull0n between us and 

that now it is clearly stated, he will agree with my 
— —— deductions 



Fundamental Dimensions of Electric and Magnetic 
Constants g, and K 0 

The letter from Prof. Wilberforce in Nature of 
February 16, criticising my letter in tho issue of 
January 19 on tho above subject, shows me olearly 
that the system introduced into the teaching of 
dynamics and physics by Prof. Wm. Stroud more 
than fifty years ago, of allowing all the symbols in 
equations to contain their own units, is not so well 
known as I assumed or as it ought to be. This is 
olearly proved in the introductory paragraph; refer¬ 
ring to the dimensions of g, and K* Prof. Wilberforce 
writes: “. . . these dimensions, and not merely 


James B. Henderson. 

38, Blackheath Park, 

London, S E 3. 

Feb. 26. 


Do Whales Descend to Great Depths? 

Dr. F, D. Omkanney, m his letter in Nature of 
Maroh 16 (p 429), is of opmion that whales cannot 
descend with impunity below very moderate depths. 
In hus “Discovery” Report on “The Vascular Net- 
works of the Fin- Whale” he limits their normal dives 
to about 130 ft. and now, m his letter, to 35 fathoms 
or 210 ft 
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Old-time whalers, like Sooresby, experienced in the 
capture of whales by means of rowing boats and hand 
harpoons or simple gun harpoons, were of the opinion 
that Greenland whales and certain other whales, 
when harpooned and trying to escape, do dost end 
to much groater depths and this, esc opt for a tem¬ 
porary exhaustion, without being any the worse 

As may be gathered fiom what Scorosby says, the 
whalers were of this opinion foi a nutnbci of \eiy 
good reasons 

(1) The amount of whale lino which had to bo < oiled 
into the whale boats, in different lo< alities, depended 
on the depth of the water 

(2) In deep watei, when a whale 'sounded’, oi trad 
to roach the bottom the amount ol whale-line it 'took’ 
oi drow out was limited and was obviously in pio 
portion to its si/e and diving powers 

(3) Whon tlio whale was' sounding’ and draw ingoiit 
the lino, the ‘fast boat’ behaved as ll it was going 
right down it lemainol in about the same plat e 

(4) After an interval, the whalo roappearo t near 
where it wont down, and was easily haipoonod a 
second time by one of the other boats Even a 
whale that had exhausted all the line m the ‘fast boat 
and was ‘loose’ or froo to oseape, came up near where 
it went down 

(6) In deep water, unless 1 am mistaken, a whale 
cannot be captured by moans of boats oi drogues’ 

A whale was certainly in an exhausted condition 
when it first came up aftei a long and deep dive, but 
it given time and not quickly attacked a second tuno, 
it soon rocovorcd and broke loose, to bo caught 
perhaps at some later date with the old harpoon still 
buried in its blubber At the Uieenland Sea and Day is 
b’trait fisheries, many whales were lost through 
negligence on the part of the nearest assisting boat 
quioldy to 'strike' a whalo a second time 

In roply to the practical part of Dr Onunannoy’s 
letter, 1 would say that a long submergence is not 
necessary to permit a whalo oven when embarraesod 
by the harpoon and tho whale-lino to dosoond to and 
return from a depth of a mile In tho case of whales 
that did not try to escape by ‘sounding’, the lme taken 
out wls not limited or dehmto in amount Among 
ioo it was always much more In 1895 in tho Green 
land Sea, the Polar Star of Dundee lost a whale with 
3,000 fathoms of lme—all attached to a ‘first har¬ 
poon’ 

H W Gba\ 

8 Hartley Road, 

Exmouth 
March 24 

Thebe is, I think, no reason why whales should 
suffer from tho troubles which affect divers and caisson 
workers 1 , There is not enough air in tho whale’s lungs 
to produce bubbles of nitrogen in the blood, even if 
this were mostly absorbed on going down to deep 
water, and tjie whale then came to the surface To 
roduce bubbles on decompression, the whale would 
avo to come up, fill its lungs and then go down 
until the nitrogen in the lungs was absorbed and repeat 
this operation, so charging itself with dissolved 
nitrogen. It is moat unlikely to do any such thing. 

It has been suggested that the lungs fill with 
water m the depths, and are emptied of water when 
the whale spouts. But I have come across observa¬ 
tions whioh showed that the spouting took place in 
a very few seconds, and therefore emptied only the 
entry of the breathing passages It is most unlikely 
that the whale would have to spend time on the 


surfaeo emptying it-* lungs of water How far the 
air in the lungs can lie compressed depends on the 
anatomical arrangements and it is this which must 
control the depth to which the whale goes 

bKOVARl) Hiu 

Nicholls Mood, 

Chalfont St Pete i, 

1 tucks 


Diet of Seals 

In a letter m Nah re of Match 2.1 (p 173), Mi 
R W Giay says that there seems to be v ( i v little 
scientific evidence beyond that given by Mr (! A 
Steven on this subject, mid he objec ts to tin validity 
of a generalisation on a basis of a study of only 
three spec linens 

In the post live years, 1 have examined four seals 
eaught in the- Rivei Tay and have found the’ stomachs 
and intestines to contain the remains of fish These 
included immense numbe'rs of flatfish, spiats and some 
salmon smolts In addition, there weie groat numbers 
of small erustocon, but most of them were- foirriH well 
known as gill parasites of fish 

Incidentally, tolerante and preservation of seals 
oil the southern coasts of England may have had 
licit a littlo to do with the disapponlance of salmon 
fiom livers in that area 

Frank Gjikfnshtet ns 
Natural History Department, 

University College, 

Dundee 
March 25 


Nova Hercuhs, 1934 

The light curvo of this nova contmiiiH to be 
abnormal after oscillatuig between 2™ and 5m 
during the months January to March, the star has 
faded rapidly during the first half of Apnl to 10® on 
April 14 At the* same time, the spectrum has altered, 
tho tlnef new lines being due to [Ke 11], 1 epresented 
by omission maxima displaced to the \ inlet The 
two maxima pieviously present in H, [O 1] and Fo 11 
can now he seen only m tho hydrogen bands These 
have faded along with tho contmuous spectrum, and 
on Apnl 16 much the strongest line in tho spectrum 
was [O l] 0300, the spectrum new consists pro- 
dotnmantly of the forbidden lines of [Fo n], [N 11] 
and [O t], resembling in many respects that of 7) 
Garinae 

F J M Stratton 
E G Williams 

Solar Physios Observatory', 

Cambridge University 
April 18 

Word-Association Tests of Trance Personalities 
This method of investigation 1 has recently been 
continued and extended with the following results 
1 In a special experiment by Bestorman and 
(bitty, the latter, acting as subject, was tested 
alternately in two ‘poHes’ or ‘orientations of mind’ 
based on different aspects of his own life No attempt 
was made to give different reactions to jwirtioular pre 
selected words ; but, in spite of this, significant 
differences were found between the two states, as 
regards both reaction time and reproduction test 
It follows that such differences arc* not, as I had 
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«t first supposed, evidenco per ne of the autonomy 
of the personalities compared 

2 Using tiie term ‘controls’ to denote tiarii e 
personalities specifically associated with the medium, 
as opposed to ‘communicators' which are specifically 
associated with the individual ‘sitter’, I find that 
there is a significant tendency foi controls to show, 
in respect of rectum time, the equivalent of a negative 
correlation- which 1 am terming countorsinuliuity’ 
—when compared with other peisonalities Thus, of 
1(1 comparisons involving ‘Feda’ (Mis Leoniiid’s 
control), 8 give a negative and 2 a positive result, 
while of 12 comparisons not involving Feda only I is 
negative and 11 aie positive The chance of tins 
disparity being fortuitous is less than 1 m 2,000 

The same tendency is obseivable with ‘Uvam’ 
(Mrs (larrett’s control) though to a lesser extent 
corresponding to the smaller quantity and inferior 
quality of the material Available 

This curious phenomenon seems explicable only on 
the assumption that ‘Feda’ and ‘Uvam’ are tiuo 
secondary peisonalities Formed round nuclei of re¬ 
pressed material The fact of repression seems ral 
culated to produeo m respect of certain words a 
longer reaction time for tho normal than for the 
secondaiy personality, and ptobahly \tie versa, thus 
affording n basis tot the mveise relationship observed 

Since the effect is not found m tho ease of com¬ 
municators, it would appear that these, if they are 
to bo regarded as modifications of the medium, are 
of a different typo from controls anil formisl in a 
different manner On the assumption that their 
< hum to autonomy is ill-founded, they would seem 
to be more in the nature of lustuontu poses than 
secondary jiersonalitios in the pathological senso 

3 Normal persons, controls, the flatty poses, 
and the one ‘automatic’ state hitherto exanunod— 
a total of 10 personalities—agieo in showing, subject 
to very ininoi qualifications, a significant association 
of prolongation in reaction time with disturbance m 
reproduction This indicates that those diverse kinds 
of state—whether normal, secondary, ‘posed’, or of 
a presumably dissociated character—are at least 
‘undivided’ in the sense that a single source is 
responsible for both times and reproductions 

This is not true in the case of two out of the three 
communicators studied In each of these, one sot 
of reactions is indistinguishable from those of the 
normal medium -the other, equnlly woll defined, is 
significantly different There is accordingly a strong 
suggestion to tho effect that two factors are her© 
at work, of which one, if not extraneous altogether, 
is derived from some state or level of the medium’s 
mind other than the normal, despite tho fact that 
it is contemporaneously operative with it 

Tho third eommumcator shows tho association 
between reaction time and reproduction which in¬ 
dicates an undivided personality , but m this ease 
there is no significant similarity to tho normal 
medium in respect of either component, though only 
one (reproduction) is significantly different Prob¬ 
ably the minimum straining of the evidence is 
required by supposing that this personality has 
achieved in both respects a sepuratenoss from tho 
normal medium—of whatever kind this may be—■ 
which the other two have achieved in one renpeot 
only. Whathly Carington. 

Rotterdam. 

Feb. 23, 

* Natvxi, 1M, 187; 1834 Prof. 8.PJt„ Part 1W 


Alleged Anesthesia Produced Electrically 

Mr F. de la U Chard, in dofonding tho electric 
‘stunning’ of animals 1 , states that it is “only a matter 
of tune before . research confirms the opinions 
expressed by eminent physiologists in favour of 
electric anaesthesia for animals'’ By thus prejudging 
the issue. Mr Chard illustrates the vory attitude 
agiunst which my lettei was a protest 

Mi Chard adds some sweeping generalisations 
One is that “ \nminis are voty much more susceptible 
to electric shock than humans’’ In the systematic 
researches of such workers as Kouyvenhoven I tan 
find no evideme to justify this statement. Ho also 
claims that unhealthy subjects are less susceptible 
to electric effects than are healthy ones , blit ,1 elhnek, 
a leading authority on electrical accidents, holds the 
contrary view’ He claims also that “In electrical 
accidents, severe burning has been felt, only as a 
stinging sensation’ ’’ But in other accidents severe 
pain has been felt The results ol accidents vary 
so widely, net circling to the mam \ armblo factors 
concerned m them, that no such generalisation is 
worth consideration 

Mr Chord's reasoning leads him to one conclusion 
that urn be definitely tested bv experience and prov is] 
to bo wrong He concludes on theoretical grounds 
that the “a r is twiie ns effeitive as the inter 

mittent n c used bv Rogensburger’’ But ltegens- 
bmger products! exactly the same cffei ts that aie 
got in the slaughterhouse with a c , that is to say, 
when ins current was too weak the pigs recovered 
too quickly and when it was too strong tho reactions 
were too great for commercial requirements The 
point that Mr Chard has overlooked is that tho rate 
of change of tho c urront is an important factor as well 
as tho amplitude 

Tho real point at issue is that electric ‘anamthowa’ 
has boon pronounced genuine on tho strength of two 
testa (i) absence of response to pain stimuli, and 
(u) absence of pupil reflex Hertz’s experiments huvo 
proved that these tests are not valid in the ease of 
electric immobilisation, and we aie therefore without 
any means of knowing whether, or at what stage, 
insensibility supervenes My letter was a protest 
against attempts to short circuit the need for know¬ 
ledge 

C. W Hume 

14 The Hawthorns, 

London, N 3 
March 17 

1 NiTURB, US, 343, March 2, 1033 

* Quoted 111 Taylor's "Principles and Practice of Medical Juris 
prudence”, vol 1. p 628, 1934 

Newton and Spinoza 

With regard to tho new biography of Isaac Newton 
by Prof More and to the review in Nature of 
January 6 (p 3), tho following considerations may 
be of interest Brought up in a family devoted to 
the Royalist cause, Newton became a staunch Whig 
As a fellow of Trinity College he ib said to have 
been influenced by the Platomsts, but in spite of this, 
Newton became a man of science who is far from 
Henry More’s mystical Paracelsus ideas. We must 
ask how this astonishing development took plaoe, 
even if we suppose that Newton’s genius was 
essentially responsible for it. I believe that no 
biographer has yet pointed out the 'possibility of 
Spinoza's views having influenced Newton, for this 
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great Dutch-Jewish philosopher was the only ono 
among the philosophers of the seventeenth century 
who may be ranked with Newton Oldenburg, 
secretary to the Royal Society, visited Spino/a at 
his residence at Rhynsburg in Kittl and was in 
correspondence with Inrn from 1661 until 1605 and 
afterwards, 1675 76, concerning scientific, philoso¬ 
phical and theological problems It is known that 
Boyle was mteiostedin Spinoza’s v lew, and it is most 
probable that Newton too had some knowledge of 
Spinoza and his woiks The “Theological Political 
Treatise” (1670) greatly influent <sl Knglish meta¬ 
physicians, for example, Locke It might have 
influenced Newton’s political and theological views as 
well 

Of still greater importance is the question of the 
sources of Newton 'h scientific work If his thoughts 
about spueo and tune were influented by Moie, thoio 
is already a contact with Spinoza, because Kpmoza 
may also have been influent ed by More (see Prof 
L Roth’s ‘ Spinoza”, p 70, Ernest Bonn, Ltd , 102!)) 
But thoro is a groat iliffoieiice between the mysticism 
of the Platomsts and the definiteness ot Spinoza and 
Newton In thoir conception (foil is not hidden in 
Nature, for they sought to find Him there, the 
universe is for them rational Wo find in New ton ’b 


659 

thoughts tho same monistic anil deterministic char¬ 
acteristic traits as in Spinoza’s For both, philosophy 
and science are impersonal statements of impersonal 
truth The geometrical clemonstiation el Spinoza’s 
“Ethics” (1677) is an expression of tins impersonality, 
and I suspoct that the deductive form of the “Pnn- 
cipia” (1687) is derived lathei from the “Ethics” 
than fiom Euclid In the * Pune ipia”, and also in 
the “Queues” of tho ’Optics”, thorn are passages 
which seem to expiess pantheistic ideas (Vrtauilv 
there are other passngi s which may expiess mi 
opposite point of view, hut it is well known how 
great the prejudices of the time weie and that 
Spuiozisin was regal clod like atheism, and was their- 
lore persecuted 

Prof Mote has studied all the doc uments regarding 
to Newton, and as he does not say anything about 
Newton’s connexion with Spino/a, there seems to 
exist no written prool We may suppose that Newton 
himself would have destroyed nil documents or that 
his first editors tried to efface nil evidence of a 
damaging relationship 

Otto Hi tie 

Herman University, 

Prague 
Fob 24 


Points from Foregoing Letters 


Piuur W Rowan and Mr J Gregson report that 
the disease carrying tick, Dermnctntor anderaotu, 
which hitherto Tofusocl to feed upon rabbits doling 
winter, was induced to do so when the host was 
‘modified’ by previous gradually inc reased illumina¬ 
tion 

Chicks fed uj ion a special diet developed a deficiency 
disease leading to changes in the gizzard, and to 
aniemia and haemorrhage The disease was cured bv 
foodstuffs like liog liver fat, hemp sis si and certain 
vegetables Mr H Dam considers that those contain 
an essential new vitamin K This cannot be identical 
with the already known vitamins A and B, since fish- 
oils, which contaui both these vitamins, do not cure 
the disease Mr F Nchftnheyder describes the tests 
used in determining the change in the clotting time of 
the blood of plasma of diseased chicks These tests 
serve to estimate the quantity of vitamin K present 

The ability of neutrons to render silver radioactive 
has been shown by Messrs Herszfinkiel, Rotblat and 
Zyw to be increased by passing them through heavy 
water, though to a less extent than by passage 
through ordinary water (Fermi effect) A small 
increase in the thickness of tho "heavy water layer 
leads proportionately to a greater activity than in 
the case of ordinary water, and this is attributed to 
the fact that neutron-scattering takes place back¬ 
wards m heavy water and forward in ordinary water 

Although the anti-bonbcri vitamin B, was tho 
first vitamin to be discovered, its chemical com¬ 
position and structure are still uncertain Drs T. W 
Birch and Leslie J. Harris, from the change in the 
intensity of aeidity-alkalmity (pH) upon addition of 
alkali to a solution of the purified vitamin, calculate 
its molecular weight to be about 330 This agrees 
fairly well with the formula C, 1 H„O l N 4 S.2HCl They 
also find evidence for the presenoe of an atomic 
arrangement that changes under the influence of 
alkali, and may be responsible for the venations in 
biological activity observed by different investigators. 


The velocity of oxidation and self inflammation 
of hydrocarbons is of great lmpoitanco in connexion 
with the combustion engine l’iof M Neumann and 
Mr B Aivazov have determined the vi locity of 
oxidation of mixtures of pentane and oxygen in order 
to test the hypothesis that the sudden increase in 
this constant, which occurs at a certain temperature 
and pressure, is due to an intermediary eatalytical 
reaction They find, in accordance with expectations, 
a maximum velocity at 340' V 

Sir James Henderson, leplying to Prof Wilber- 
force’s criticism of his treatment of the dimensions 
of (i, and K, in electromagnetic theory, contends 
that those dimensions are not arbitrary, and that 
this follows from Stroud’s system wherein every 
symlxil occuriing m a jihysical equation contains its 

In answer to Dr Oinmannev’s objection, Mr R W 
Gray recapitulates Scoroshy’s observations which 
have led him to infer that whales can descend to 
groat depths, 700-800 fathoms (not 2,500 fathoms 
as stated in Naturk of March 16, j> 420) 8u 
Leonard Hill expresses tho opmion that, whales need 
not suffer from caisson disease after deeji diving as 
there is not enough air in their lungs to produce 
bubbles of nitrogen m tho blood when tho anunalH 
come back to the surface 

Mr Wliately (,'anngton, having carried out, with 
normal and ‘psychic’persons, further word-association 
tests (time taken to respond to a list of words and 
typo of response) finds that the ‘significant differences’ 
which he had previously found between medium and 
control, are also shown by other people in different 
‘orientations of mind’ He finds now a negative 
correlation between the time-reaction to certain 
words which the medium gives in normal and m the 
’trance’ state From this ho deduces that ‘controls’ 
which speak through the mediums are secondary per 
sonalities formed round nuclei of repressed material 
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Research Items 


Stone Structures in the Western Transvaal A number 
ot stone structures ascribed to “the ancients” have 
bis'ii inv estimated by Dr. Ir K (' N van Hoepen 
and l)r A C Hoffman ( Argeologuw Navowing van 
(hi A 'asumak Museum, Bloemfontein, D1 2, St 1) 
Those structures are situated at Buispoort, 24 miles 
north west of Zeonist, and consist of stone walls 
which have served for huts, enclosuies around huts 
and for cattle There uio also walls which served os 
storage platlornis for grain bins, scini circular to 
nearly completely, (ircular stone rings mu rounding 
threshing floors, small striuturi's for storing grinding 
stones, furnaces for smelting iron ore, heaps of slag, 
ash heaps and remarkable grav es On the o\ idenro of 
both (’ampbell and Moffat, and taking into account 
the leputatinn ol the Bahuiutsi for iron working, it 
is roil eluded that these sti ueturoH aie tho wolk of 
the ancient Buhurutsi, especially' as skulls found 
lieic are similar to recent Halnirutsi skulls from 
Braklaagte These structures corroboiate mid sub¬ 
stantiate for the first tune tho fact that the Bantu 
did build with stone This has an important beanng 
on tho problem of the Zimbabwe culture The graves 
found wen' all co\erod-in lissures between rocks 
Many bones show signs of burning, which may be 
due to then bimal after a Matabih laid in which tho 
houses with their oct ujiants were burned A number 
of furnaces, without doubt for tho production of 
iron, have lieen found Potsherds and two or thieo 
broken pots were found Tho material is coarse , 
and it contains foreign matter which does not unprovo 
the clay It was probably introduced without clear 
understanding of its operation in firing Three or 
lour definitely globular pots wore found These are 
rare among tho modem Bahurutsi Pots with thine 
legs had reached a culminating point, tho legs being 
of enormous si/o A pot with a gradually thinning 
lip may havo been introduced by strangers 

Tht Manatees Not since Hartlauh’s paper of 1886 
has an attempt boon made to monograph tho 
manatees (genus Tricheeus), and Robert T Hatt’s 
contribution on tho group in tho “Scientific Results 
of the Congo Expedition” establishes a few hitherto 
unrecognised characters for the distinction of tho 
crania of tho different forms, corrects certain 
orioneouH conclusions come to by Hartlaub, and 
rocords for tho first time specific features of tho post 
cranial skoleton (Bull Ame.r Mus Nat Hist , 66, 
533, 1934) While admitting only three living species 
of manatees, one African and two American, the 
author considers it probable that geographic extremes 
of these species are racially distinct. But tho Congo 
specimens showed no character that could distmgiush 
them from the bettor known forms from Senogal 
The African species (T senegalensis) is moro closely 
related to tho West Indian species (T manatus) than 
to tho South Amorican T munguts, so that there 
seems to be a stronger linkage in tins case between 
the distant African and West Indian spooios than 
between the neighbouring American spocies. 

Bacterial Decomposition and Synthesis of Cellulose. 
Mme. Y. Khouvine, who has boen responsible for 
much work on the decomposition of cellulose, has 
recently reviewed briefly the present position in this 
field (Aotuahtds scientifiques et mdustrielles, 164 


“Exposes de chimie biologiquo ” (2) “(k'llulose et 

Bactdrios ” Paris Hermann et Cio) In it she deals 
in turn with tho chief aerobic, anaerobic and thermo¬ 
philic bacteria tliat havo been described as cellulose 
deoomposers As in many other publications, the 
organism Spirochaela cytophaga, first isolated by 
Hutchinson and Clayton in 1918, anti known now 
as Cytophaga Hutchinsoni, is named as boing tho 
most numerous and active cellulose-decomposing 
organism in the soil, though, in poult of fact, it has 
novor boon conclusively shown to bo active in attack¬ 
ing the cellulose of plant less lues It is a little un¬ 
fortunate too that fungi are not dealt with as well 
as bacteria when considering t ellulose-docomposition, 
for there is no doubf that under aerobic conditions 
the former gioup is of grout importance The last 
part of tho present useful little woik is devoted to 
tho consideration ol the synthetic activities of 
Acrtobacter xylmum, which when growing on sugar 
alcohols such as mannitol or sorbitol, produces acid, 
and on the surfaco a membrane now shown by 
Hibheit to be tiuo celluloso Tho crystallites aie 
not oriented as in a fibro, but by tension may bo 
partially aligned so that an X-ray diagram is obtain¬ 
able not very dissimilar from that of cotton. Dotails 
of the culture of this organism are given, and its 
fermentative reactions considered 

Chromosome Homologies in Drosophila Drosophila 
melanogaster has four pairs of chromosomes while 
D pseiuloobseura has five pairs In the lattoi species, 
five linkage groups of genes have boen found, and 
a further study of this species (Crew and Lamy, 
J Genet, 30, No I) indicates that snapt and tilt 
(wing characters) and sepia (eye colour) are located 
m the loft arm of the X-chromosome, which corre¬ 
sponds in part with the right arm of chromosome III 
in D melanogaster On tho right arm of the X are 
located eostn and cuprous Tho rod-shaped ehromo 
some III of D pseudo obsrura, which contains the 
dominant stubble and the recessive glass (eye), is 
found to be homologous with a considerable portion 
of tho left arm of chromosome III in D melanogaster 
Tho mutations short and jaunty m the fourth lmk- 
ago group of pseudo-obscura (a small rod-shaped 
autosome) may bo homologous with part of the right 
arm of chromosome II in melanogaster. Thus it 
appears that thero has boen a considerable rearrange¬ 
ment of the chromatin material since these species 
diverged from a common ancestor Tho authors also 
discuss the naturo of the action of the genee for eye 
colour, bosod on observations of colour changes during 
ontogeny and on tho colour effects produced on eye 
and testis sheath by various gone combinations 
They conclude that these genes are not directly 
concemod in pigment production, but act on the 
mechanism which is responsible for production and 
deposition of pigment, tho colour of tho pigment 
being determined by the chemical conditions at the 
stage of development when the pigment is formed. 

Malayan Orchids. A paper on “Somo Malayan 
Orchids” appoars in the Gardens’ Bulletin of the 
Straits Settlements (8, Part 2, Jan 26, 19315). It 
is by Mr C E Carr, and describes the orchids col¬ 
lected by the Oxford University Expedition to 
Sarawak in 1932 The plants were obtained from 
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the neighbourhood of Mount Dulit, at altitudes 
varying fiom near sou level to 1,400 metres 132 
species were collected, and 32 are now described for 
the first time Descriptions of tho species are veiy 
complete, and lengthy diagnoses of new Hpct les 
appear in Latin and English A perusal of the de¬ 
scriptions suggests that many kinds will ill the 
future, add even greater beauty to our iilietuly 
beautiful Knglish orelud houses An attempt is made 
to describe the jicrfume of several species, and both 
the systematic botanist and the gardener will find 
a great deal of interest m the papoi Mombeis of 
the genera Bulbophylluin , ('orloqynr, DendrobltHH, 
Dcndrochilum and Ena predominate in the list 

Entomogenous Fungi. Mr T Fetch lias recently 
published further ’‘Notes on Kntomogenous Fungi” 
(Tranjt Brit Mycol Nor , 19, Part 3, 161 194, Fell 
1935) Having already described seventy five species 
of fungi whu h attai k insects, Mr Pete h continues 
with No 76, and his present paper finishes with 
No 100, but a very useful review of the entomo- 
gerious species of the genius (’ladwiporuim, and the 
description of eight new species of fungi relieve its 
abruptness and make' it complete in ilsilf Kight 
species of Corrlycrpi are desmbed cuticalls, whilst 
fungi of this genus which attack orthopterous msec ts 
receive special mention The new species are 
Blastotrichum araneumm, on spiders, Hirsutella 
radxata, ll formicanim, on ants, 1 erticillmm fnhqino- 
eum, Sporolrirhum cotumnare, Metarrlnzurn brumirurn, 
Patdlina epimyces ami SUrcoirea coccophibi Most 
of tho fungi are foreign to Great Britain, and many 
have been collected from Ceylon 

Baluchistan Earthquakes of 1931 The recently issued 
part of the Memoirs of tho Goological Survey of 
India (67, 1 82 , 1034) contains an interesting study 
by Mr W D West on the destructive Baluchistan 
earthquakes of August 25 and 27, 1931 Tho district 
is one that is frequently visited by earthquakes, tho 
most important predecessors being those of December 
20, 1892, and October 31, 1909 Of tho two recent 
earthquakes, the oarher and loss intense, known ns 
the Shangh earthquake, occurred at about 3 6 am, 
1ST (August 24, 9 35 p m , O M T ) The epicentre 
was close to Shangh and its foous was clearly shallow, 
for, though the intensity was 8 (Rossi-Forel scale) 
in tho epioentral area, it faded away rapidly, so that 
the total area disturbed was only about 31,000 sq 
milos Tho second, or Mach, earthquake occurred 
on August 27 at about 8 57 J p m , I.S T, The epi¬ 
oentral tract was a long, narrow, curves! band, follow¬ 
ing closely the strike of the rocks for about 100 miles 
in a genoral southerly direction from Mach Within 
this band, the shock reached the intensity 10 , and 
caused muoh destruction to buildings The disturbed 
area oovered a large part of Baluchistan and Sind 
and contained about 370,000 aq miles, or about the 
same as that of the Californian earthquake of 1906 
The epicentres of both earthquakes were closely 
related to the re-entrant angle in the eastern boundary 
of the Baluchistan Hills, that of the Shangh earth¬ 
quake being on the northern side, and that of the 
Mach earthquake running parallel to the south¬ 
western side, of this angle 

Use of Drilling Mud in Burma Oilfield. The search for 
new and deeper sources of oil in the fields of India 
and Burma has during reoent years been complicated 
by heaving or caving shales and high-pressure water 


issues Laboratory experiments anil field experience, 
have shown that the fonnei difficulty can be sur 
mounted by silcition of a drilling fluid fiom which 
there settles out, when mixed, a muumuiu of free 
water Also, to discoumgo penetration of formation 
water into the hole, the fluid mu t < it her be suffi 
t lently heavy in itself to oveibalam <• foimutiou wiifi 1 
piossuie or failing this, it must be loaded with 
billy les, non oxide, et< 11 igli prossuie watei issues, 
wliethei asset mted with heaving and 1 av mg 01 not, 
can be lomhutted onlv by appliv iition of sufficient 
pressure tocounteiHct foi mat 1011 water prossuie , this 
is done by the use of a loaded drilling fluid anti bar k 
pressure supplied by the drilling equipment Mi 
A \\ G Block, in Ins papei "Some Exponent 1 s 111 
tho use of Drilling Fluids in tile Yeiiaugyming Oil¬ 
field, Upper Burma” (Tran* Mm Grot hiit huh,, 
39, 3, Doeember 1934), alter an exposition of tin sr 
difficulties, proceeds to iceonl personal ofiseivaliens 
made during the deepening of a well in the soutfit in 
extremity of tho Yennngy aung Field, Burma Ml 
previous attempts at deep drilling 111 the 111 ighboui 
hoot! hail failed, and leioids showed that, m the 1 use 
of the present well, heaving anti t av ing must be 
anticipated , also water lying between 4,800 ft and 
4,900 ft was believed to be high pressuro watei 
Actually no high pressure water issues were eu 
countered and the problem was, therefore, confined 
to prevention of heaving and caving and exclusion of 
formation water Back pressuie dulling equipment 
was not called into operation though it was ready 
on site, and tho successful deepening of this well is 
attributed to tho use of a mud fluid which, while 
preventing heaving and cav uig, was possibly also 
lesponsibio for the absoino of bigh-pressuro water 
issues, which are frequently attributed to poor quality 
fluid anil consequent cm ouiagemeiiL of flowing 
shales 

Ozone in the Atmosphere. A R Moetham and 
(i M B Dobson (Proc Boy Soc , A, Manh 15) have 
investigated the vertical distribution of atmospheric 
ozone in a high latitude (Tromso, lat 09’ 40' N ) 
The method used involves tho measurement of 
zenith sky light at two wave lengths for vai 1011 s 
zenith distances of the sun. and it has already' boon 
applied in Switzerland, yielding results which were 
confirmed by Rogenor’s sounding balloon measure¬ 
ments Tho height of tho centre of gravity' of the 
ozone is nearly the same at Tromso anil at Arosa, 
but the distribution is rather markedly different At 
Tromsa tho ozone is more concentrated in a region 
about 21 km high, while in Switzerland it is more 
uniformly distributed through the lower 30 km 

A New Form of Cloud Chamber. C T R Wilson and 
J G Wilson (Proc Roy Soc , A, Fob 15) describe a 
now typo of cloud chamber which jmsscsses very 
interesting features and may bo further developed 
In this chamber tho flow of air when the expansion 
takes place is radial, tho air leaving the chamber by 
slits loft between flat rings of slate which are piled to 
form the walls of the chamber The corresponding 
distortion of the tracks is a uniform two dimensional 
magnification Both back and front of tho vertical 
chamber are of glass, and the illumination is supplied 
through tho back, tho light being stopped out of the 
camera as in microscope dark-ground illumination 
Since the tracks scatter much light through small 
angles, the illuminating arrangement is very' efficient 
Another important innovation consists in allowing 




662 


NATURE 


April 27, 1935 


the chamber and its auxiliary gear to fall freely undor 
gravity, it being releosod as the expansion takes 
place It is olaimed that the chamber may thus be 
removed from a confined space, for example, the 
polo-gap of a magnet, before the photograph is taken. 
Since gravitational forces do not affoot the contents of 
the chambor, convection ourrents are prevented and 
the tracks retain their form for a long time This 
maj prove an important advantage for some types 
of work 

Isotopic Water in the Sea. The donmties of samples 
of water from different oceans havo been found by 
H E Wirth, T (i Thompson and C L Utterback 
[J Amer Chan Soc , 57, 400 , 1935) to bo very 
uniform for the Mediterranean, Rod Sea and Indian 
Oi can, with ono exception of water obtained at 4,000 
metres in the Indian Ocean, which gave the highest 
values over found No surface specimen from this 
loeaht> was available Low values were found for 
dimples from the Antarctic, North Pacific and Bering 
Sea One result of the m\ ostigations was that legions 
if high dissolved oxygen content are those oi low 
knsitv, and conversolv Waters from the Baltic 
showed low density diflt rcn< es from ordinary distilled 
water, which are attributed to dilution by' land 
Iramagc, and a region of the San Juan Archipelago 
noted for its abundant fauna and flora yielded waters 
if low density difloronces The paper describes an 
apparatus for measuring small differences of density 
of the order of 10 ”’, depending on the communicating 
tubo method , the liquid heights were altered by 
means of metal plungers and an oscillation circuit 

Element 93 The experiments on the bombardment 
of uranium with neutrons led Fermi to conclude that 
elements with an atomic number above 92 are 
formed (Nature, 133, 898 , 1934) It was assumed 
that the product, with a period of 13 muiutes, which 
is precipitated from a highly oxidising and acid 
solution along with manganese, is tho highest homo- 
logue of the latter, or elomont 93 A V Grosso and 
M d Agruss, however, had oxpoctod other properties 
for this clement, and they now desenbo (J Amer 
Chan Soc , 57, 438 , 1935 Seo also Natuhb, 134, 
773 , 1934) some exporunonts in which protactinium, 
the longest lived isotope of olement 91, was used os 
an indicator ui experunents similar to Fermi’s 
Manganese dioxide and rhenium sulphide woro pre¬ 
cipitated from uranyl nitrate and protactinium 
solutions Tho behaviour of element 91 and tho 
reported behaviour of olement 93 wore found to bo 
identical within the limits of experimental error 
Tho authors, however, report that Fermi has tested 
whether tho artificial radioelement is precipitated 
with zirconium phosphate, the ooprecipitation being 
a \ ery clear and definite reaction for olement 91, 
and lias found that the active products are not 
precipitated, which speaks against identity with 
element 91 

Properties of the Telephone Transmitter. Tho design of 
early types of telephone transmitter was almost 
entirely empirical In the commercial form, the 
electrioal resistance of a small column of specially 
prepared carbon granules is made to vary by the 
sound waves whioh it is desired to transmit. In 
appearanoe the carbon granules are like granite chips, 
and the oolumn oonsists of a series of sharp comers 
and edges m contact with more or less plane surfaces 


In the Engineering Supplement to the Siemens 
Magazine of March, it is stated that the Company, 
seeing that tho limit of progross on purely empirical 
lines was practically reached, decided to attack the 
problom experimentally and theoretically, and ap¬ 
pointed Mr G W Sutton to analyse the working of 
tho ‘Neophono transmitter’ and to moosure its 
mechanical and oloctrical properties if possible He 
doscribos in this supplement a new method of 
measuring these properties, and attempts to make a 
complete analysis of the ‘Noophono’ transmitter, 
which incorporates some of tho latest developments 
The influx into the industry all over the world of a 
youngor generation of onginoors trained in the 
modem techmquo of acoustics and of audio-frequoncy 
unginoeimg has enabled research work on a larger 
and more effective scale to bo done The introduction 
of now raw materials and of improved factory pro¬ 
cesses lias also holped The author has (olloctod 
many experimental data which will be found useful 
Considering that the tune permitted for the research 
was somewhat limited, the agreement between the 
calculated curve and tho observed frequency ehar- 
aotenstic is very good The demand for an unproved 
quality of spoeeh in telephone transmission probably 
arises from the oducution of tho faculty of dis 
crimination of the public bv the gramophone and 
by broadcasting 

Current Measurement at Radio Frequencies. At a 
mooting ot tho Meter and Instrument Section of the 
Institution of Electro al Engineers on Apiil 5. Dr 
H E M Barlow read a paper ontitlod “A Valve 
Ammeter for tho Measurement of small alteniatuig 
(’urronts of Radio Frequency” This paper comprises! 
a description of an alternating current milliammeter 
having four ranges, 5, 10, 20 and 30 milhamperes 
and suitable for measurements at frequencies fiom 
25 cycles to 5 x 10* cyclos per second The instrument 
makes use of a two electrode thermionic valve, with 
its diroct current supplies arranged to give the 
saturation current in the anodo circuit Under these 
conditions, if the temperaturo of the filament is 
raised by a small amount, a rapid increase takes placo 
in tho saturation current Thus if an alternating 
ourront is superimposed on the direct ourrent through 
the filament, tho increase in the anode current 
providos a measure of the alternating ourrent In 
tho first arrangement of tho instrument described m 
tho paper, suitablo filter circuits are included to 
restrict the alternating and direct currents to their 
appropriate paths A simple resistance-bridge ar¬ 
rangement is connected in the anode eirouit, by 
means of which the steady current through the 
galvanometer is balanced out On the application of 
alternating current the balance of the bridge is 
upset, and the deflection of tho galvanometer indi¬ 
cates the value of the current to be measured An 
alternative arrangement of the instrument employs 
a second valve so connected in the circuit that any 
drift of the galvanometer zero, due to variation of 
filament battery voltage, is avoided Among the 
advantages olaimed for the instrument are that it is 
sensitive and quick in response, that several ranges 
can easily be incorporated in one instrument, and 
that it has a high overload capacity. A typical 
calibration curve for an instrument having a range 
of 5 milhamperes is included in the paper, and 
shows that the accuracy of indication is within 
0-5 per cent from 25 oycles per second up to 
nearly'S megacycles per second. 
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Fruit Soil Survey 


T HE oounty of Kent, along with its neighbours 
Surrey and Sussex, liecame classical ground for 
the soientiho survey of soils after the publication of 
“A Report on the Agnoulture and Soils of Kent, 
Surrey and Sussex” by Sir Daniel Hall and Sir John 
Russell. Now, more than thirty years after that 
auspicious pioneei work, a “Survey of the Fruit¬ 
growing Areas on tho Lower Greensand in Kent” 
has been published by the Ministry of Agriculture 
and Fisheries (Bulletin No 80. Pp 81 H M Sta¬ 
tionery Office, 1934 3a net) Tho Survey reports 
extensive work by Messrs W A Bane, of East 
Mailing Research Station, and G. H Gothin Jones, 
tf tho South Eastern Agricultural College, Wye, 
ind collects the results of u large number of 
ibservations 

It is only by the application of intensive methods 
if soil survey to small areas that they can be marie 
>f use to the practical grower This has been done in 
,he survey under review, and as a result, twenty six 
,ypos of soil havo been recognised Of those, only 
ihout six are regarded as naturally good for the 
jrowth of fruit, though others are classified os 
Average or fairly good Good soils cover oxtensivo 
Areas Estimation of tho suitability of particular 
soils for tho needs of a partu ular crop is not easy, 
but the suivoy under reviow takes into account such 
faotors as soil water, drainage and tho loss tangible 
effects of such features as management. 

The solid goology of the district is illustrated by a 
coloured map inserted in the Bulletin, and by a vory 
useful diagrammatic section, in addition to de¬ 
scriptions in tho text Methods of soil classification 
aro basod upon the American mothod of hold exam¬ 
ination Soils which have the same goologioal origin, 
similar water relations and prohlo, and analogous 
topographical position are placed in the same series 
Each sorios is subdivided into typos uooorduig to the 
toxturo of the surface soil, and each type may have 


one or more ‘phases', according to \ unation in such 
features or depth or drainage 

Several valuable conclusions emerge from the 
report The area of Kent covered by the Lowei 
Groonsand is undoubtedly very suitable for the 
growth of tree and bush fruit Water conditions of 
soils in tins area soom to determine their suitability 
for fruit growmg, lalhci than physical nature of the 
particlos Tho question of draining is dealt with m 
an interesting manner, and it is shown that two soil 
sorios known as (ho Malhorbo and Cox Heath aic 
both troubled by excess of water in w inter Tho Mal- 
herbo aeries can lie improved, bv draining, for a 
certain type of fruit growmg, whilst it is “doubtful 
whether tlio cost of such work would lie repaid on 
the Cox Heath serios” Heavier soils domed from 
the Folkestone sand strata can be used for fruit grow 
mg, if caroful manuring, particularly with potash, 
is performed Lighter soils from the same strata 
cannot bo improved profitably 

Soil survey has been correlated ciirofully with the 
use of such special practices as ringing, and studies 
of varying root systems m diffotent soils and on 
different rootstocks open up interesting possibilities 
for future work Tile survey of oxisting fruit planta¬ 
tions reveals the fact that a large propoition contain 
applo trees which aie unsuitod to modem noods. 
aro grafted upon rootstocks unsuitod to tho type of 
crop desired, and are not spaced to the best advantage 
Tboro can be no better advocate of improv ed culti¬ 
vation than the presence of East Mullmg Research 
Station in tho area under survoy Results from this 
Station are of tho highest prael ical value, and mdioate, 
among other things, that fruit, of dessert quality 
might be grown more extensively m tho area, rather 
than that of culinary grado as at present Tho Sun ov 
is already welcomed by the more progiossive trade 
organisations as a valuable contribution to (he age- 
old industry of fruit-growing. 


Pygmies of Central Africa 


T HE difficulty of placing tho pygmies of Central 
Afrioa in such a position in a scheme of ethno¬ 
logical classification as will be generally accepted as 
convincing is well known To a certam extent this 
is due to the lack of odoquate detailed information 
bearing on their physical oharaqters ; but in part it 
also arises from tho fact that such material as has 
been available did not readily admit of comparative 
study of variation among the pygmies themselves 
This applied especially to the question of the degree 
to whion they were related to, or showod evidence of 
admixture with, the peoples of greater stature, tho 
negroes, among whom they had their habitat. 

It was, therefore, welcome news to anthropologists 
that Paul Schebeeta, who had made a study of tho 
pygmies of the East, and more especially of the 
Semang of the Malay Peninsula, was undertaking an 
expedition to the Congo for the purpose of studying 
and measuring the African pygmies 

P Sohebesta’s expedition was m the held in 1929- 
30. It was made possible by the generous assistance 
of the Charles University, Prague, the Comenius 
University, Bratislava, and a contribution was 


recoivod from the Dr AleS and Mrs. Marie Hrdli5ka 
Fund Tho material collected has boon analysed by’ 
Prof Victor Lebzelter, who had dealt similarly with 
the Semang material collected by P Sohebesta, and 
the combined report has been published by the 
Czocli Academy of Scienoes and Arts*, tho tables of 
original measurements being inoluded and an English 
translation appended 

In the first section of tho roport, P. Schobeatn 
deals with the demography and morphology of tho 
pygmies, the anthropological analysis by Prof 
Lebzelter fonning the second part The peoples or 
groups who came under observation fall into two 
categories—the pure pygmies of the Itun Forest 
region, who are distinguished by spocial somatic 
features, and the pygmiforms—a term hero preferred 
by the authors to ‘pygmoid’, as this latter term is 
generally used to include peoples who approach the 


•OmU Akademle VM a HmSnl (Acaddmle Tchtque des Sciences ct 
do* Aits) THda (Class) 2 Anthropologies Anthropoloile 8tfedo 
afrtckych Pygraejfl v Belgtokdm Kongu (Anthropology of the Central 
African Pygmies In the Belgian Congo) Napsall P Bebosta a V 
*-- Pp 143+dfl plates. (Prague Ceska Akademle V«d a 



664 


NATURE 


April 27, 1935 


pygmies in tlii'ir small growth only The pygmiforms, 
while presenting racial features of the pygmies which 
are absent in the pygmouls, tliffor from the standard 
pygmaean typo without being negroes Some of tho 
py gnu forms approach tho standard pygmy closely, 
others differ widely The pygmilormH, or mixed 
types, are already to be discerned on tho periphery 
of the lturi region, especially on its northern bonier 
The pygrmforms who dime under tho obsei \ at ion of 
tho expedition worn Batwo. m Ruanda, the fiadwa, 
or Catembo, of tho Pro\ nice do rEquftteui north of 
Lnko Leopold II, mid sedentary or village Basua, so- 
called, who hvo in toun illages within tho Itim limits 

The Bambnti, tho pygnnos piopei, of tho Ttuu aio 
not divided into tribes , but lor linguistic reasons, 
they fall into throe groups on the basis of the negro 
languages they havo adoptod These groups are the 
Ak&, tho Basua and the Kfe The Bambnti iiuinbor 
m all about 25,000, distributed over an un'u of 
123,000 sq km They mo by no means on the de 
crooso, though owing to the stionuous condition of 
nomadic life, infant mortality is high It would seem 
that the conditions of life are such that an approxi¬ 
mate stability of population has prevailed for some 
considerable tune Tho state ol health of adults is ox 
collont, andgxoy headod men and women aie not rare 

Though there is no race whtfh at first inspection 
presents so many strange feature's as the Bambuti, 
there is no sign that they are a product of degenerat ion 
Though the body is remarkably short anti clumsy, it 
is not stunted The' average height for men is 146 cm 
and for women 133 5 cm The shortest woman 
measured was I1H cm She was tho mother of six 
children Pygmy men of more than 150 cm are very 

Tho heavy and clumsy appearance in build of the 
pygmy is due to tho relative proportions of the hotly 
Tho hoatl is disproportionately large, the nock short 
and the trunk dispioportionately long Stoatopygia 
is not marked The legs are short and thm and to a 
superficial observer suggest rarhitis. The gait is 
heavy and clumsy, but in running swift and light- 
footed Tho knoo shows marked projection of the 
patella Tho comploxion m the more pure Bambuti 
is a greyish yellow The darker comploxion, which 
is sometimes found, is probably due to negro ad¬ 
mixture. 


The conformation of the faco is unique and in 
itself is sufficient to distinguish the pygmy from all 
other races Two types are recognised Of these one 
is long with a Hiidden narrowmg of the lowor part 
below tho zygomatic archos, so that it ends in ft 
pointed chin , the other is a round faced type, ill 
winch tho cheek bones are less prominent and, prob¬ 
ably, there is loss prognathism Tho lound projecting 
conformation of tho forehead is striking It is es¬ 
pecially noticeable, because there is almost no root 
to tho nose The nose itself is very characteristic Jt 
is button shaped, and always broader than it is 
long It is a highly specialised fonn, for tile study of 
which it was found necessary to devise a new tech¬ 
nique The mouth is large and the lips thm Owing 
to the weakly' developed receding character of the 
chin, the mouth has a markedly snoutliko appearance 

Tho hair is oithoi fuzzlod or spiral Tile latter is 
onlv half as frequent as tho frizzles! , but reliable 
data cannot bo given as tho Bambuti are mostly 
shorn Thoro ih a strong growth of faco and body 
hair , but the growth of lanugo was obseived rarely 
only, and tlion in women and only oil arms and logs 

There is very groat variation in the details of the 
oar, and five types are distinguished It presents a 
general resemblance to nogro or even European ears , 
but it differs fundamentally from the Bushman ear 
notwithstanding resemblance m certain features 

There is evidence tliroughout the analysis of the 
anatomical data that in eortaui characters the pygmy 
is a highly specialised typo Prof Lob7olter, m 
summing up his conclusions on the ethnological 
characters of tho pygmies, distinguishes six typos 
Pygmy Types I, II, and III, tho Europoid Types , 
and Negro Types I and TI Of tho pygmy typos, 
I and II are dolichocephalic and sub-dolichocophalic 
respectively, while Ill is brachycephalio w ith thinner 
lips and low faco The Europoid Type is taller, with 
narrower face, narrow nose and thin lips , while 
Negro I is taller, with long skull, broad nose and 
thick lips and Negro II is brachycephalio, but other¬ 
wise has similar features 

Tho distribution of these typeB Bhows that there 
are considerable differences within each tribe In 
tho main, the Bambuti are of one race, with the 
addition of a small percentage of negroid and 
European elements 


Research and the Library 

By Da J L Berry, Lecturer in Physiology, and Dr. Wilfrid Bonser, Libiurian, 
University of Birmingham 


T HE enormous output of .research to-day which 
finds its way into scientific and medical period¬ 
icals has produced a problem both for the research 
worker and tho librarian Tho former finds it im¬ 
possible to read everything now being jiuhlished, anil 
the latter finds tho cost growing more and more 
prohibitive quite apart from the amount of shelf 
room required each year for housing 

The recent campaign conducted in the United 
States and England against tho exorbitant cost of 
German scientific and medical periodicals has resulted 
not only in a reduction in prices, but also in a re¬ 
duction in bulk of the publications themselves. There 
haa long been a woll-founded complaint against the 
unnecessary amount of mattor published, for the 
usual practice was to include in each article not only 
tho original contribution to research but also a 


lengthy r6«iim6 of the whole subject, which was, or 
at least should have been, already known to readers 
The price reduction has been secured by the bene¬ 
ficial excision of this superfluous matter. 

From our point of view, further reforms are 
necessary, and we put forward the following as con¬ 
ducive to clarity, economy of cost, bulk, and library 
storage room. 

1 It has long been the practice of chemical 
journals to accept only new matter, and this cut 
down to tho briefest account. This principle can be 
adopted with advantage in other scientific subjects 
The modem tendency of the young research worker 
to be judged upon the number of his papers rather 
than their quality swells the amount of printed 
matter.' Ruthless editing of immature work and 
refusal of partial results of a research would lead to 
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the mci eased reputation of the woikii wInch would 
be acquired by one complete and authoritative 
paper, Most journals do not make full use of then 
competent oditonal boards, who must co-opciati 
with the contributor and the puhlishei to attain 
this desirable objective 

2 Much spate is occupied by a long lint of 
references to pievious authois, and many of these 
can be eliminated by a single refcieme to wluit we 
term a key paper’ Whole a good paper on the sub¬ 
ject with a full historic al bibliography has already 
been published (for example, in Physiological Return's, 
or a monograph) this < ould be quoted m lieu of 
repetition, papers subsequent to this only being 
(ittsl Sueli ‘key ri foiences', in these da\s of spi i lal- 
lsation within subjei ts, niHiet no hardship upon the 
mteiested reader and would avoid the full list of 
leforcnecs being given every time 

Tlie ‘key reference’ would reduce the long pieamble 
setting foitli the leasons for undertaking the par 
tieular lino of research, and would y n Id a cum iso 
statement of method and results 

Failing a readymade ‘key paper’, tin compile 
and authontative papei previously mentioned would 
thereupon automatically boenmo the ‘key pup«r’ on 
that puitieular subjei t 

3 Abstrai ting jouinals are puhlishod mainly in 
English and in (ierman, and it caimot be eh-umtsl 
that both are essential Where a full abstrui ting 
service is available in one language (lor example, 
in the Ber gis Physiol ) this should adequately 
cover tho field' and absorb or replace all others It is 
no longer a valid excuse that German is not known 
bv English speaking workers, as a woiking knowledge 
of both languages is part of a scientist’s equipment 

If a full abstracting service does not exist for a 
subject, we recommend the excellent system adopted 
by the Royal Microscopical Society, winch publishes, 
os an appendix to each part of its journal, abstracts 
from articles appearing in other journals on cognate 
subjects If this pra< tico wore made a general one. a 
saving in bulk and binding would aceiue For 
example, the Physiological Society by printing its 
abstracts in the Journal of Physiology might 
(although slightly enlarging the size of the journal) 
eliminate its second periodical, Physiological Ab¬ 
stracts If the Society did not adopt this procedure, 
which we term ’telescoping’, it might save space 
by excluding all abstracts from articles in its own 
Journal of Physiology 

4 ‘Telesooping’ could usofully be employed m 
removing redundant publications. The Ameruan 
Journal of Physiology could coalesce with tho Journal 
of General Physiology , the gain being the heightened 
standard of the articlos 

Some societies, including the Royal Society of 
Arts and the Royal Society of Medicine, print papers 
in ej tense m their journals when a r6sum6 w'ould 
usually be preferable ; they also print verbatim the 
vote of thanks proposed by the chairman (the in¬ 
clusion of which is tedious and unnecessary), as well 
as the ensuing debate. Excision of these would reduce 
the journals in question from unwieldy tomos to 
volumes of handy size. 

The instructions for the reduction of bulk which 
were issued by the firm of Springer for their period¬ 
icals have already been abstracted tn Natubk 1 • 
these might serve as a model in Great Britain and the 
United States. 

1 Hatcm, 1M, 84, July 1, IMS. 


University and Educational Intelligence 

t’oi.i.t ok Hall,, London, founded in 1882 to pro- 
vido residential accommodation for university women 
students, lias been gicatly cnliugcd in tho past foul 
v cars Its recently issued annual report includes a 
detailed account of the opening of the ‘Mary Brod 
lick” wing by II R H l’lunexs Alue on November 15 
With this addition, the Hall is able to bouse 172 
students It fulfils an impoitiuit imp* rail and inter¬ 
national fumtion in fin ilitatmg social interi ourse 
between students from difleient jiarts ol the Hmpue 
and from foreign countnes Its finaiu ml stability is, 
for tho present, assured, but there is still a sub 
stantiul debt to be denied off, and the ( ouncil is 
especially anxious to do tills nt the eailiest possible 
date so that it may inclease the number of rooms 
let at ledum! rates to impel unions studints and 
build ujj a reserve fund for the pun base ol the 
freehold of tho site. 

Sm'ijndahv school pmhlcms in tin United States 
aie discussed in an at tide bv Prof 1) Sneddon, of 
Touchers College, Columbia Univorsilv, in Sihool and 
iSoi ietg of February 10 Tho four-vetu high school, 
ho savs, finds rapidly to become a sdiool foi tho 
W'holo of tho population (9 millions) between 14 and 
18 years of age Already in 1034 two thuds of tins 
population was ui full time attendance Except as 
regards what lie calls their pseudo-vocational courses 
the high s< bools aro still excessively under tho spell 
of college entrance reqiiuoments Changing famtlv 
unci economic conditions render inricasiiigly proiitlcsa 
any souous vocational tunning begun befoie the age 
ol eighteen oi twenty' years, and Hiuli vocational 
education as the high schools < an oiler is practically 
valueless Hence an urgent necessity for dev ismg 
high school cuiricula that shall enable these vast 
armies of pupils to he adequately prepared for hnduig 
themselves amid the modern woild’s welter of 
products of printing press, camera, phonograph, 
laboratory and shop A few suggestions ate offered, 
starting from the assumption that then! must bo at 
least throo parallel seta of courses tor tho except lonallv 
gifted, the average, and the sub average pupil 

Tub Carnegie Trust foi the Untv oisities of Scotland 
held its thirty third annual meeting on February 0 
Among the outstanding events of the past vear the 
repott records the death of Lord Sands, its chairman 
since 1922, when he succeeded Lord Balfour of 
Burleigh His place has been taken, since last Jidy , 
by Sir H Arthur Rose Grants to universities ami 
extra mural institutions are distributed by tho Trust 
quinquonmally, the last distribution, fur 1930-35, 
liavmg allocated £259,025, to be spent on libraries 
(£29.725), buildings and equipment (£184,600), and 
endowment of teaching and other general purposes 
(£44,700) Of tho Trust’s activities under its scheme 
of post-graduate study and research for 1933-38, the 
ropor* observes that since awards were intimated last 
July, there have been many resignations on account 
of acceptance of salariod posts—a sign, it is hoped, 
of improved economio conditions in the oountiy. 
Assistance in paymont of class fees for 1933-34 
absorbed £56,348, the number of beneficiaries being 
4,017 Forty former beneficiaries voluntarily rojiaid 
to the Trust during the year sums amounting m tho 
aggregate to £1,658, mciuding a remittance of £300 
from one whom the Trust had assisted to the extent 
of £100 only while he was a student m 1902-6 
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Science News a Century Ago 

Sir Charles Bell on the Brain 

On April 30, 1835, Sir Charles Boll continued tho 
loading to tho Royal Society of hm papor on the 
relation between the nerves of motion and of sensa¬ 
tion and the brain The ioport of his papoi said 
“The author enters into a minute anatomical in 
vestimation of the structure of tho spinal oord, and 
ut its relations with the encephalon, and with tho 
ongm of tho nerves He finds that the spinal cord is 
constituted in its whole length, by six pairs of columns, 
namely, two posterior, two lateral and two autcrioi , 
each column being composed of concentric layers, 
and invested with an external coating of eineritious 
substance, and all the columns being divided from 
cat ll other by deep sulci, which penetrate nearly 
to tho centre of the cord On tracing the posterior 
columns in their ascent towards tho encephalon, they 
are seen to di\ ergo laterally at the calamus scnplorius, 
or bottom of the fourth vontriile, and to pioreed 
into the substance of the i erebolhim ” 

Quetelet's Natural Philosophy 

Among tho “Analyses of Books” contained in the 
Records of General iSu-encr of May J835 is a notice 
of tho “Facts, Laws and Phenomena of Natural 
Philosophy otc Tianslated from the Front h of 
Professor Quotolet of Brussels, with notes by Robert 
Wullaco” 

“For this tianslation,” tho notice ran, 1 we are 
indebted to tho industry of some young ladies in tho 
vicinity of Glasgow Mr Wallace, the oditor, states 
that hav ing been called to give somo lessons to some 
young ladies who were desirous of acquiring a know¬ 
ledge of Natmal Philosophy, ho proposod that ho 
should employ M Quetelet’s work as a text book 
Tins proposal was adopted, the work translated, and 
the result of their labours is now presented to tho 
public. It is oxtremely gratifying to see the tender 
sox not only enriching our books of science with 
their pencils, but actually studying something more 
than mere superficialities M Quetelot is concise in 
his statements ot facts, of which the work forms a 
good digest Tho recent important discoveries 

in electricity of Dr Faraday have entirely escaped 
the notice of tho author, but should have been 
introduced by the editor, as thoy include somo very 
curious phenomena and constitute a very essential 
part of the scienco” 

Gurney’s Oxy-Hydrogen Light 

“Tho Budo Light,” said the Mechanics' Magazine 
of May 2, 1835, “is a name given by Mr Gurney 
(of steam-carnage abortion celebnty) to a new light 
which ho has discovered, and so named after his new 
place of residence m Cornwall It is obtained by 
directing a stream of oxy-hydrogen gas on a quantity 
of powdered egg shells The light is represented to 
be 140 times greater than any of those now employed 
in lighthouses—so intense, mdoed, that Mr. G lately 
stated to the House of Commons Committee on 
Lighthouses ‘his belief that it would be possible to 
make his light, by certain management, point out 
the precise situation of a coast beacon to a ship 
three or four miles at sea, under circumstances of a 
fog so dense that no other light—not even the sun— 
could penetrate it to any distance’ 1” 


Societies and Academies 

Paris 

Academy of Sciences, March 11 (C 11., 200, 869-992) 
Lucien Oavkux Tho conglomerate structure in 
lacustral medium in the old sedimentary senes of 
Franco Richard Fossf, Paul Dk Graeve and 
Paul Emile Thomas Tho identification of small 
quantities of amino acids by elementary analysis. 
Tho method is based on tho conversion of the amino 
acid into a hydantoic acid with potassium cyanato 
and condensation of this with xanthyilrol ('haki.es 
Nicoi.le and Mme HAiAne Sparrow Tho weak 
pathogenic power, for small apes, of the miirtn virus I 
hum rats at the port of Tunis J Cauannes and 
J Dufay The annual variation of tho intensity of 
tho bright lines of tho night sky The results suggest 
that tho polar aurora and the omission of tho no< - 
tumal sky may have a common cause Henri 
Lauatt and Louis Maume The kinematics of lime 
and magnesia and their ph\Biological relation m the 
tobacco leaf Method of loaf relays Sylvai n Wai 'hs 
Tho reduced form of a quaternion unilateral linear 
substitution N Akhyeskk and M Krf.in A 
quadrature formula of Tchcbuhoff Robert Miy- 
nikux The funetional equations expressing the 
theorems of addition and of others more general 
Alexandre Dueour The possibility of deuding 
experimentally the difference between classical kmo- 
matiC8 and relativist kinematics 7. IIorak The 
effect of tho friction of pivoting oil tho shock of 
elastio bodies Simon De Backer Viscous fluids 
and waves capable of propagation Antoine TJrun : 
The variable stars of the groat nobula of Orion A 
list of ton new variable stars Victor Naoolak The 
production of threads and vortices m nomatie liquids 
Jacqttks Solomon : Tho applicability of the principle 
of conservation of the moment of quantity of motion 
to nuclear processes N Thon . Tho constitution of 
the double layer and the trend of tho ourvo of poten¬ 
tial in tho electrolytic neutralisation of metallic ions 
G Wataohin The thermal equilibrium of olcmen- 
tary corpuscles LAon Endbrt.in Study of the 
magnotic susceptibility of tetraphenylrubeno and its 
dissociable oxido The magnetic measurements agree 
with thermochemical data and tend to establish 
that tho oxygen of tho dissociable rubono oxide is 
connected with tho organic substratum by normal 
valoncues This is a new argument in favour of the 
formula adopted for oxyrubene C H, Cartwright 
and J Ekrera . The mtramolecular isomerism of 
a-picoline studied in the extreme infra-red. The 
hypothesis of the existence of the second tautomeric 
form of a-piooline is not confirmed by these re¬ 
searches AndrA Charriou and Mllb Suzanne 
V alette The influence of alkaline iodides on tho 
properties of photographic emulsions. RenA Audu- 
bert Tho sensibility of photon counters Jean 
Roulleau • The mechanisms of the photopotential 
of sheets of oxidised copper Leonard Sosnowski . 
The artificial radioactivity of indium. Tho iridium 
was produced by the action of neutrons from beryl¬ 
lium irradiated with radium. The artificial radio¬ 
activity thus induced is fairly intense Tho results 
are not m agreement with those of Fermi. Henri 
Mttbaour and AndkA Michel LAvy . The ongm of 
the luminosities whioh accompany the detonation of 
explosives E. Duchemjn . The influence of light on 
periodic precipitations in gelatinous media. The 
precipitation of silver chromate, phosphate and 




April 27, 1935 


NATURE 


667 


arsenate Charles Dufhaisse and Makiuh Badik he 
The relations between the optical properties of the 
medium and the photochemical constants of totra- 
phenylrubone Study of the absorption sjiectrum 
The positions of the absorption bands vary with 
the nature of the solvent, but there is no evident e 
of the formation ol any definite compound of tbo 
rubene with the solvent AndhA Mfv ru and Mi us 
Madeleine Maurin Some reactional properties of 
4 hydroxyquinaldine Clement Duval Tho colora 
tion of cobalt salts Henri Wahl Tho chlorine 
derivatives of p-xylene Along with tho 2,5 diehloi 
oxylono already known, tho 2,3 isomer is formed 
in tho proportion of about 5 per cent Tho eon 
stitution of the latter has been established by 
synthesis Josfph Hoch A general method of 
synthesis of the nitrogen substituted othvlt ni( 
amines, R C CR' NR'(Ar) Robert Levaillant 
The symmetrical sulphates of amyl, hexyl, lupt\l 
and butyl Tho reaction used was that between a 
chlorsulphonato, ClSOjR, and a sulphite, R,SOj, in 
tho presence of a trace of a me chloride ns < iitalv st 
Charles Provost The lodoaigentobcnzoic complex 
as agent of lodation r probable stria tore of the 
complex Pierre Redos and Amir in Rtj\er The 
constitution of A 3,4 c\clohexene-1,2 diol Sumo 
ac|3-den\ati\cs of adipie acid G bokoes Mioeon 
The variation of the volumo and the modilientions of 
the network of the si piolitos ns a func tion of the 
temperature Henri Lonochambon Tho sepiohte 
of Ampandrandava (Madagascar) AndrIc RiviLiib 
New observations on tbo seeondaiy of tho Anti- 
Klhourz (Persia) Georges Dmusmih The 
presence of mierodinelases m fragments of (lint 
Their importance m tho artificial eoloiation of 
microfossils, and ui particular, Foraminifcra Albert 
Robattx Extension of the formations of the upper 
Cretaceous, tho Eoceno and the Oligotcno of the 
Flysch series m tho south of the Province of Cadiz 
Louis Esii; and Gaston Gihault • The values of 
the magnetic elements at tho station of Vai. Joyeux 
(Some et-Oise) on January 1, 1935 Constantin T 
Popesoo The undulatory movements in tho leaves 
of Draco’na indirmn and Alocasta tnacrorhizn Ray¬ 
mond Poisson and Reni4 Patay Beauvena dory- 
phorce, a Muscardino parasite of Leptmotaraa deccm- 
lineata A. Paillot • Leutocytic nodules and various 
reactional processes in silk worms experimentally 
infected with Streptococcus bombycis Emile Haas 
The measurement of accommodative amplitude 
Emile Brumpt Paludism in birds Plasmodium 
paddos of Padda oryzivora The utilisation of this 
parasite for chemicotherapeutie researches on palud- 
ism. Mlle Germaine Cousin Tho phenomena 
of nooteny m Acheta campestns and its hybrids 
Henri Nouvel The glycogen reserves in tho 
Orthonectides Study of their evolution W Kopac- 
zhwski . Serum gelification by cancor-producing 
agents. Mme ^Marie Phisalix, Augustin Boutaric 
and Jean Bouchard Tho action of some snake 
poisons on the fluorescence of solutions of uranine 
Mladen Pai<5 and Mlle Valerie Deutsoh . The 

r ifle rotatory power, the rotatory dispersion and 
polanmetrio determination of the seric proteins. 
Georges Antoine • The presence of siliceous par¬ 
ticles in animal tissues After destruction of the 
organic matter m various organs of man and animals, 
silioeous particles remain which the author rogards 
a* sibca of interposition, of outside origin Mme 
Yvonne Khouvine . Study of some plant mem¬ 
branes. RenA Dujarric de la Riviere and Etienne 


Roux Has heavy water any action upon bacteria J 
Tho bactericidal a< turn is vory small, if anv 
Louis Besson The influence of temperature and 
season on mortality Aristide Maliierbf, Rav mon l> 
Vilenski and Noftr, Herman ltosoarchos on the 
remnants of audition m deaf mutes Bono pci cop 
turn imd its utilisation in toachmg Mlle Dinah 
Ahraiiam Tho notion ot titanium on rats, earners 
of Jonson sarcomas Injections of titanium loin 
pounds loducod llic moitahty due to the turnout-- 


Academy of Sciences (C Ii , 4, No S-9 , 1934) L 

Kantorovitch A generalisation of the intogiul of 
Sticltjcs K ICvsruoiMEv and N Sujkovnkaja 
Influence of tho composition of glass on tho value 
of tho phase potential V Juzhakov Migration 
ot electrons from sodium into ro< k salt V Chlopin 
and A Samaroeva Researches in the ihemixliy of 
polonium (1) Sumo compounds of bivalent polon¬ 
ium V Lukashkvitch Sodium amalgam with 
traces of iron K Gorbunova and A Vagkvviian 
Tho passive state of the cathode M Poliakov 
Hotorogoneous and homogeneous catalysis, 11, |-(), 
V Sadikov, R Kiustat i.inskata, H Lindquist - 
Rysakova and V M* nshikova Effect of tho 
temperature leguno during the splitting of protein 
in an acetoclavu upon tho composition of tho auto 
olavolysute R Belkin Interaction ot tho external 
and internal factors during ontogenesis in Amphibia 
(1) Influence of tompeiaturo on tho inetamoipliosis 
ot todpolos ot Harm temporary produced by thyioxin 
The influence of temporaturo is more important than 
that of thyioxin L Polf/hajev Detemnnation 
of a regeneration K V Kosikov The attached 
-Y-chromosomes in Drosophila tnmulan# 10 Hasiia- 
iian Tho problem of the relation between the 
duration of tho conditional stimulus and the magni¬ 
tude of tho conditioned rollox V Novikov The 
problem ot hardiness in seoillmgs ot alfalfa variotios 
B Rubin and L Naumova Activity of enzymes 
as a varietal character V Trupp Tho problem of 
chemical processes in vegetables during storage A 
Voloqdin Archeocyathi from the basin of tho Rivrr 
Laba in the northern Caucasus Fresh finds ot 
Archaeocyathus sp m the Caucasus confirm the 
existence of the Cambrian system m tho lower 
sections of tho Caucasian palieozoic strata N 
Soustov Now data on the geology of the Kliibinv 
district 

Vienna 

Academy of Sciences, Januaiy 31 Georg Kollb k and 
Hermann Hamburg (1) Constitution of Dvploschistes 
acid This acid, which occurs in Diploscliistes scrtiposus 
and D bryophUus, and gives a deep blue colour w ith 
baryta solution, consists of lecanonc acid and a second 
depside, C„H 14 O t , built up of orsellmio acid and 
s-mothylpyrogallolcarboxylic acid (2) A component 
of Pertusuna dealbata This oomponont, a lichen acid 
of the formula CjiHuOn, proves to bo thamriohr 
acid Erich Moll : Aerological investigation of 
periodic mountain winds in V-shapod Alpine valleys 
Orro Bankowski : Reciprocal roplacoability of the 
hydrogen atoms of tho co-ordination spoco of a 
complex salt and of water Richard Weiss and 
Ludwig Chledowski Formation of cyclic com¬ 
pounds from aromatic diamines by means of chloral 
Emil Abel, Otto Reduch and Walter Sthicks 
Iodion catalysis of doutenum peroxide. The velocity 
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constant of tins < atalysis at 25° is 1 13, tlioso for 
TU)() i and HjO, bonier 1 19 and 1 57 respectively 
Khan/, Knoll The BrniiH-Horriuto senes in statistics 

February 7 Leopold Schmid and Sifgmund 
Marqulies < .'ossypol Rudolf Toth Strati- 
Ki'apbual obseivations on tho tnas chalk of the 
Hylien Wand legion in Lower Austria \ icroii K 
Hfss Crituisni of Arthur Wagner’s {taper entitled 
"Ci dual Remarks on (lie DntR Con iso of Cosmic 
Ultra-radiation” Hans Przibkaw Lower male's of 
the stag beetle, Lurauns units, L us heat forms 
Lf.onorf, HitKi hkii Chrysalis coloration of the 
cabbago butterHv, 1’irrin brassua, L and of I nnrssa 
Jo and I vil/nr H Boermch Data]munition 
of till' structure of simple moletules bv electron 
interference H B\kon i and A Fink Investigations 
on the concentration of D s O in natural lie F 
Wkiwfr Reptiles of the [islands of the] /Kgean 


February 14 H Mann A law of normal div isors 
Kart, Al yy'khofkr Partial fraction senes Fritz 
Brens Di agon (I\ fauna of tho Tyrol (biologv of 
SomatoiIlium art!Lta, Zett and S alptslris, Selys) 
Richard Weiss and Josef Kdkiit Conversion of 
dialk\lideneo\clohoxanos into tho isoinoric chalk} I- 
phenols (I) Dibenzv lidenoc\i lohoxanone to 2 5- 
dihon/\ Iphenol 

February 21 Herbert Habeklandt, Berta 
Karuk and Kari. Przibram Fhioiescence of 
fluorite (3) Line fluorestenco spectium Tho spectra 
for different yttiofhiontes anil fluorites exhibit 
general agreement but individual divergences One 
yttiofluorito showed the blue europium bands, and 
with u fluorite from Weardalo the Kii linos were 
strong in eomparison with those of Tb With fluorites 
from Uastom 'I’uikestan and Cornwall, the lines were 
intensified bv radium radiation, tho presence of vory 
slioit lived centres bomg indicated Wolfgang Hoff 
and Franz Urbach Attnmmont of a photochemical 
equilibrium with silver bromide Alfons Klemrnc, 
Raoul Wechsbero and Oeorg Waoner Has 
analysis methods for determining carbon suboxido m 
presence ol carbon clioxiclo, carbon monoxido and 
oxygon Various methods, especially tho use of 
fractional crystallisation at temperatures of about 
— 100° C , wero outplayed for separating theso gases 
F Anoel and Otto Friedrich Form of magnetite 
Otmak Eckel Radiation research in certam 
Austrian lakes Fritz Likmkn and Stephan Molnar 
Behaviour of tho combination glycoeoll-alcohol to 
wards veast winch has been shaken with oxygen 
The amount of glycoeoll taken up by' tho yeast is 
increased by the presence of alcohol, whilo tho uptake 
of alcohol is checked when glylcocoll is present 


Forthcoming Events 

[Meetings marked tot (A an asterisk are open to the public ] 
Saturday, April 37 

Rothamstkd F.xpfrimf.ntai, Station. —Conference on 
tho "Swarming of Bees and the Practical Means of 
Controlling it”. 


Sunday, Apnl a8 

British Museum (Natural History), at 3 and 4,30 — 
M. A. Phillip* . “Mammals” * 


Monday, April 39 

British Museum (Natural History'), at 1130—0 J 
Anew “Homed Beetles” • 

Victoria Institute, at 4 30 George H Kimble “Tho 
Expansion of the Habituhle Earth in Old Testament 

Royal Geographic al Sociftv, at 810 — Prof G 
Barbour “Floods and Hood Control ill China and 
Amonea” 

Tuesday, April 30 

Royal Photographic Society (Scientific and Tech 
nical Group), al 7 — Dr Oliver C de (J Fills ‘ Tin 
Afterglow in Gaseous Explosions ’ 


Thursday, May 2 

Institution of Eifctrical Engineers, at 0—Su 
William Bragg “The Molecular Structure of l)i 
elec tins" (Kelvin Lecture) 

Friday, May 3 

Royal Institution, at 0—Sir William Larke "Iron 
and Stool” _ 

Iron ani> Stffl [nstiti tf, May 2-3 Symposium on 
tho ‘ Welding of Iron and Steel” to lie held at Hie 
Institution of Civil Engineers, Great George Street 
Westminster. S W 1 
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Tribute of Science to the [Royal Jubilee 
AMONG the addresses reoeived by H.M. the 
Jk King after his accession to the Throne on 
May 6, 1910, was one from the Royal Society, in 
whioh reference was made to the interest which 
His Majesty, when Prince of Wales, had con¬ 
tinually shown in the progress of discovery and 
invention In consentmg to suoceod his father, 
King Edward, as Patron of the Society, King 
George expressed appreciation of these elements 
of national greatness, and assured the deputation 
of his “sympathy and support in your beneficent 
efforts for the promotion of natural knowledge” 
The oolleotion of articles whioh appears in this 
special issue of Nature, nearly all of wluoh are 
by fellows of the Society, indicates some of the 
directions in whioh these efforts havo been remark¬ 
ably successful by adding now realms to the 
empire of soience and conducting profitable 
explorations in them 

Science, like the universe, has no natural 
partitions either in spaoe or time ; so that any 
reoord of its achievements oannot be limited to 
a particular period or oountry It happens, how¬ 
ever, that the twenty-five years now being 
oelebrated as the jubilee of the King’s reign have 
seen a greater number of creative ideas in science 
than any corresponding period m the history of 
the world, and also that the contributions of 
British investigators to the rioh harvest of scien¬ 
tific knowledge which has been gathered in are 
both distinctive and of supreme importance The 
artioles outline some of the fertile fields of research 
opened up during the past quarter of a century ; 
and it is impossible to read them without realising 
that we are living m a golden age of scientific 
disoovery. The talents with whioh scientific 
workers have been entrusted have been used to 
full purpose; and the results obtained are worthy 
of both royal and national pride. 


In the main part the results represent scientific 
researches undertaken purely with tho view of 
revealing natural phenomena and discovering 
new relationships or interpretations of them This 
urge to penetrate into tho unknown and reveal 
its mysteries oannot be repressed any more than 
can creative expression m art or literature When, 
however, the spirit of an ago is sympathetic 
towards any suoh intellectual activities, their 
advancement is increasingly onsurod On this 
aooount, acknowledgment must he made of the 
part played by the Department of Scientific and 
Industrial Researoh in the increase and use of 
natural knowledge The Department was formed 
during the War as tho result of a memorial from 
the Royal Society and oilier scientific and 
teohnioul societies, exactly twenty years ago, 
urging the Government to afford assistance “for 
scientific research for industrial purposes” Two 
years later, Parliament placed a sum of one 
million pounds sterling at the disposal of tho 
Committee of Council for the promotion of 
industrial research , and since then the Depart¬ 
ment instituted by the Committee has dovoted a 
large part of the funds it derives from the State 
to fundamental scientific research in universities 
and other institutions, as well as in the promotion 
of researoh direotly apphed to industry Two 
other national research organisations whioh have 
come into being during the past twenty-five years 
are the Medical Researoh Council and the Agri¬ 
cultural Research Council The former arose from 
the Medioal Research Committee, which was 
appointed for the purpose of dealing with the 
money avadable for research under the National 
Health Insurance Aot of 1911 , and provision for 
organised researoh m agnoulture may be said to 
have grown up from tho Development Act of 1909 
In addition to these and other endowments of 
researoh provided by the State since King George’s 
accession to the Throne, thore have been several 
murufioent benofaotions from private sources to 
establish research institutions or explore specific 
fields of investigation. On account of these 
extended facilities, the number of students and 
others engaged in scientific or industrial researoh 
has been multiplied many times during the past 
quarter of a century ; and the output of original 
papers has increased to suoh an extent as to be 
unwieldy, and even oppressive, to soientiflo 
workers who desire to keep in touch with advances 
in their subjects Our own correspondence columns 
represent this stream of tendenoy on a small scale, 
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yet they are but a rivulet of the broad and swift 
river which is bearing rich cargoes of new know¬ 
ledge to peoples along its banks and to ports in 
the seas beyond. 

To attempt to survey adequately the soope and 
substance of scientific publications of even a 
single week would be to undertake a hopeless task 
It is easy to understand, therefore, how incom¬ 
plete any record must be which has to take a 
retrospective view of scientific progress in a period 
of twenty-five years Obviously the only prac¬ 
ticable plan is to select for description subjects 
which have opened new epoohs of scientific 
hiHtory during the reign of the King, and not to 
endeavour to summarise developments in various 
branches of the physical or biologioal sciences 
Beginning, for example, with the stellar universe, 
the knowledge gamed during this penod has led 
to entirely new conceptions as to its dimensions 
and structure, and their relation to the principle 
of relativity Coming down to the earth, the 
views now generally accepted as to its age 
and constitution differ substantially from those 
formerly held, and are based upon firmer founda¬ 
tions. From the planet earth it is a natural 
transition to the planetary microcosm of the atom 
Closely related are suoh subjects as isotopes, 
induced radioactivity, crystal structuro, cosmio 
rays, the attornment of low temperatures, the 
constitution of the upper air, and weather fore¬ 
casting As to man himself, new light has been 
thrown on his ancestry and the factors favourable 
to his healthy development or injurious to it, as 
well as on the problems of heredity involved in 
his futuro Chemistry is largely concerned with 
these and other biological problems, and has been 
able to give new aspects to them In applied 
soienoe the disoovery of special steels has been 
largely responsible for progress in many directions, 
and without them there could not have been the 
remarkable developments in X-ray apparatus, 
radio communication through the use of therm¬ 
ionic valves, aeronautics or turbine machinery 
These are the considerations which have decided 
the general order of the thirty artioles now 
published. 

The advances of knowledge have been accom¬ 
panied by noteworthy changes of attitude of science 
towards philosophic and social problems. The im¬ 
plications of the theories of relativity and quanta, 
particularly m relation to notions of space and 
time, brought the physicist and mathematician 
into the realm of philosophy, while the philosopher 


has been giving attention to fruitful work m such 
specific problems as the nature of sense-data and 
their relation to physical entities, the character of 
space and time in their relation to one another, 
the basis of scientific induction, the interpretation 
of life and other intellectual concepts Modern 
physical interpretations of tho nature of the 
universe have thus led to the discussion and 
development of associated metaphysical problems, 
and the two fields of thought are now regarded as 
complementary to one another 

Tho view that the solo function of science is the 
discovery and study of fact, without regard to the 
philosophic or ethical implications of the know¬ 
ledge gained, has undergone great modification in 
many minds It is realised that science cannot be 
divorced from ethics or rightly absolve itself 
from the human responsibilities in tho application 
of its discoveries to destructive purposes in 
war or economic disturbances m times of peat e 
Men of science can no longer stand aside from 
tho social and political questions involved in 
the structure which has been built up from 
the materials provided by them, and which 
their discoveries may be used to destroy. It is 
their duty to assist in the establishment of a 
rational and harmonious social order out of the 
welter of human conflict into which the world has 
been thrown through the release of uncontrolled 
sources of industrial production and of lethal 
weapons. 

It would scarcely be appropriate to deal with 
these aspects of scientific progress in the present 
collection of articles, though they are likely to 
become of increasing importance in national polity 
and international adjustments We believe, how¬ 
ever, that the wide range and high authority of 
the contributions now brought together in cele¬ 
bration of the silver jubilee of the Kong’s reign 
are worthy of the occasion It would be easy, 
of course, to point to other subjects which might 
have been included appropriately in suoh a 
retrospective survey , but, on the other hand, 
it would have been most regrettable to omit 
a single one of the present contributions, and 
these by themselves would make a volume of 
reasonable size if published in that form instead 
of the pages of Natube. The articles are offered 
as a tribute of loyalty from scientific workers to 
the King and Queen ; and it is hoped that they 
will be regarded as a stimulating oonspectus of 
advances in natural knowledge during a memorable 
twenty-five years 
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Twenty-five Years in History 
By F S 


K ING GEORGE’S reign will always be 
remembered in history for three, or rather 
four, unique events of world-wide as well as 
national importance It has uontainod the whole 
period of the greatest war in history and the more 
difficult part of the reconstruction which followed 
it It has seen the foundation of the League of 
Nations and its early growth It has witnessed an 
unparalleled economic depression from which wo 
are now slowly recovering, and which we hope and 
believe His Majesty will survive to see completely 
overcome Lastly, in the sphere with which Nature 
is more specially concerned, the King’s reign oovers 
the establishment of the most far-reaching trans¬ 
formation of our ideas of the material universe, 
for Einstein's ideas gained general acceptance just 
after the conclusion of the War 

It is one of the ironies of history that the 
greatest of wars should thus be connected with 
the name of one of the most pacific of kings But 
there was not for a moment any doubt that the 
King fully sympatlused with his peoplo in all the 
four years of their trial, in spite of the family ties 
which connected him with the most formidable 
of their opponents After the War, one noticed 
a marked increase in tho public affeotion and 
esteem for a man whose good qualities at first 
suffered somewhat from a comparison with the 
bonhomie and genial character of his father , and 
when, at the end of 1928, he was for a time laid 
low by a serious illness, it was clear that he had 
already won all hearts Time has only strengthened 
that position. He is so obviously the good and 
devoted man, ready to bear everything and do 
everything for the sake of others, and, above all, 
for the restoration of the country and its prosperity 
m peace. 

Next to the War, the League of Nations is, of 
course, the largest pohtical issue of the King’s 
reign. In this matter the King was fortunate in 
his position, and better guided by pohtical instinct 
than the contemporary head of the American 
Republic. He was able, quite impartially, to 
commend the League as a common interest to all 
his subjects, whereas it unfortunately became a 
party issue in the United States. In England, 
King George oould ask all his subjects to give it 
their support, and, with the aid of Great Britain 
and the British Dominions, it has already attained 
considerable success. France too has been a loyal 
supporter; but, in the British Commonwealth, 
there was a league within the League without 
which the effectual functioning of the larger 


Marvin 

organisation is scarcely thinkable At tho moment, 
the adhesion of Russia anil the close co-operation 
of the United States do much to set off the tem¬ 
porary abstention of Germany and Japan The 
current year, which ushers in the King’s jubilee, 
has seen several instances of the value of tho 
League’s work in carrying out the pacification of 
the world on lines entirely in accordance with the 
King's life-desire 

The work ol social reconstruction, of healing 
the wounds of war and making provision for a 
fuller life in future, is still upon us It was seriously 
aggravated, at about the time of the King’s illness, 
by the bursting on the world of an economic 
depression which was as unparalleled m its seventy 
as tho War It does not fall within the scope of 
this article to discuss the causes of this or the 
remedies which are now slowly overcoming it 
Some of tho difficulties no doubt are duo to the 
fact that the resources of science in multiplying 
the productivity of the earth have for tho time 
outstript our methods of distribution, and national 
barriers and new notions of national self-sufficiency 
have hindered the free circulation of the products 
But one thing relating to science and ansing 
directly from the War falls to be noticed here 
The War stimulated scientific experiment on tho 
mechamoal, physical and chemical sides as it had 
never before been stimulated in history. The evil 
necessities of the timo forced on work in tho 
laboratory, in tho forge and m tho air which have 
had many not-evil results Civil aviation has 
largely profited from what our engineers devised 
and our pilots carried out mainly over the Western 
Front So also in the ohemical laboratories, aiming 
for the time at the destruction of other men, an 
activity was developed which has since taken other 
directions The Department of Scientific and 
Industrial Research, which now conducts inquiries 
into many matters of permanent national concern, 
dates from this tune It now has its own research 
stations and promotes tho work of twenty-two in¬ 
dustrial research associations One may quite truly 
—while earnestly desiring a further abatement m 
the manufacture of arms—consider that most of 
the swords forged for slaughter have since been 
turned into ploughshares and pruning hooks 
So strange is the balance of good and evil m 
life that, while we were all, quite rightly, deploring 
the extinction of so many young and promising 
lights of science in the great catastrophe, science 
itself was taking some of its most prodigious 
strides forward 
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It will always be remembered in history that 
the same year whioh saw the Treaty of Versailles 
and the establishment of the League of Nations, 
saw also the confirmation of Einstein’s theory of 
relativity in the eclipse oi the sun in 191ft The 
greatest step towards the permanent peace of the 
world coincides with the greatest step towards the 
establishment of the most comprehensive physical 
conception of the universe In that ochpRe tho 
apparent displacements outwardR of the positions 
of stars in relation to tho sun, as shown on photo¬ 
graphs of the eclipse, were found to be consistent 
with Einstein’s calculations and confirmatory of 
his special theory From that time onward, what 
had been regarded rather as a private speculation 
of an eminent man, took rank as the leading con¬ 
ception of a new era of thought It is now found 
at tho root of all the physical speculations about 
tho material universe which make the more recent 
part of King George’B reign one of the most notablo 
epochs m the history of science 
The new outlook comes home to us more closely 
at the time of national rejoicing, because so many 
English and Anglo-Saxon names stand on the 
record of the advance Two—Joans and Eddington 
—are household words Within ten years of the 
confirmation of Einstein’s theory, man seemed to 
have gained a closer insight into the physical 
constitution of tho universe than all tho previous 
centuries had offered It waB shown to be con¬ 
gruous with tho nature of the atom as revealed 
m tho laboratory New lines of development were 
suggested by which tho heavenly bodies had 
assumed their present form and light. A view 
was thus attained which looked into the future 
as well as tho past, and knit together what had 
been thought of as an infinity of spaco, into the 
expanding mind of man. This new synthesis 
was intimately connected with Einstein’s theories, 
and its application, in the interiors of the stars 
and the remotest recesses of space, was made 
possible by the extension of photographic and 
photometric methods. An alliance was set up 
between work m the laboratory and work with 
the telescope which has led to the latest discovery 
of a universal fundamental number, which Sir 
Arthur Eddington explains in his new book. 

It was thought at first that the new views were 
a revolution, and that Newton was superseded. 
But Einstein himself never countenanced this con¬ 
clusion. To him, Newton was merely corrected and 
supplemented, and new and old thought found 
their place together in one essentially continuous 
evolution. But no doubt a shock was given to 
the finality of Victorian science in more than one 
respect The universe of matter was no longer a 
finite thing, enclosed within an infinity of empty 
space. It became an expanding finite, full and 


similar throughout Moreover, whereas absolute 
certainty and precision seemed to be given by 
the old Newtonian synthesis, the new view, 
coloured by tho quantum of Planck, introduced 
an apparent indeterminacy into the old and 
apparently rigid laws. 

In another respect the progress of science in 
tho new century does not follow precisely the 
programme anticipated in the nineteenth Think¬ 
ing then that the Newtonian synthesis was final, 
it was commonly expected that the twentieth 
century would see added to this accomplished fact, 
another, equally complete and final set of laws, 
co-ordinating the phenomena of life Now, in 
spite of the enormous extension of biology, this 
attractive prospect has certainly not been reahsed. 
Mathematical thinking has gone on pervading 
wider and wider fields, and gaining the conspicuous 
triumph which Sir James Jeans has made familiar 
to all But biology, though invaded by mathe¬ 
matics and though engaging a constantly larger 
army of workers, has reached no synthesis com¬ 
parable to that of Newton for astronomical physics 
It has become more and more dispersed and 
specialised The Mendelian laws have been added 
to Darwin’s, but the nature of heredity and tho 
cause of variations remain still in the realm of 
eager inquiry and speculation rather than of 
ascertained truth The immediate sequel both of 
Darwin and of Mendel was rather the setting men 
to think and examine the details more olosely, 
than the drawing of conclusions from well- 
established pnnoiples Not deduction, but increas¬ 
ing experiment and induction, are still the leading 
features. 

During the War, a school of biologists began 
to be spoken of as ‘neovitahsts’, of whom the best- 
known name is that of Dnescb. They were 
opposed to the idea that, by pressing on the 
investigation of the physical and chemical con¬ 
ditions of life, we might ultimately grasp the origin 
and nature of life itself Suoh work is, of course, 
being incessantly done, and is one of the most 
prominent features of the biology of the day. But 
the school of neo-vitalists maintains that life is a 
thing sui generis and that, however far we may 
explain its conditions, we can never explain it, 
any more than we can explain the fact of conscious¬ 
ness by analysing the components of our sensations. 
Bergson, the most famous philosopher of the period, 
gave powerful support to this school of thought by 
developing his conception of an l&m vital on the 
psychological side On the biological, it revived 
to some extent the idea of Lamarck that the living 
being stretched out in the direction of its advantage 
in life, and that the result of suoh efforts were 
transmitted by inheritance from one generation to 
another. Suoh transmission is at the moment 
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denied by the majority of biologists, but a 
vigorous school of thinkers, finding their inspir¬ 
ation rather in philosophy than chemistry, are 
working to reconcile progressive work in bio¬ 
chemistry with the study of life in the concrete 
There are indeed signs that the rest of the 
century may come to justify the glowing pre¬ 
diction of the late Prof Patnck Goddes, that it 
would see the triumph of life and be the age of 
biology It is already true, in the more general 
sense, that men accept as a plulosophioal idea the 
community of all life and the development of 
higher forms of life from lower by some process 
m time which wo have still to unravel 
It would be well if one could speak of the 
acceptance of a community of human life on the 
planet with as much confidence as the growing 
consensus of opinion as to its origin In 
this matter, while the King’s reign is distin¬ 
guished by the establishment of the League of 
Nations, it cannot be said that the idea which 
it embodies or the practices which it exists to 
promote have made commensurate progress with 
what we have had to record of the progress of 
soience. In some respects, there has been in recent 


years an actual setback Germany and Japan 
have renounced the League, and the United States, 
though helpful and friendly, has not formally 
joined even the Court of International Justice at 
The Hague Armaments have lately increased 
and no effective grouping or control of aviation 
haw yet been effected There could be no more 
flagrant instance of the contrast between the unity 
of thought, which has given man lus command of 
Nature, and the want of unity in Ins application 
of it, than this wanton rivalry in military aviation 
The most highly scientific means of transport and 
intercourse still threaten us as the most terrible 
method of mutual extermination, and the nations 
refuse an obvious resource to common action, 
common command, or even a common time-table 
for pacific purposes Nothing could better signalise 
the later years of His Majesty’s reign, or be moro 
in keeping with the master-spirit of the man whose 
life we prize and are now commemorating, than 
the conclusion of such an agreement It would 
bo backed by all the scientific opinion of the world, 
and be the most striking proof of the progress of 
the reign in its essential quality—the pursuit of 
peace 


The Structure of the Universe 
By Snt James Jeans, f r s 


TN tho last quarter of a century, our picture of 
the astronomical universe has changed almost 
beyond recognition, and yet we seem to be 
standing only on the seashore of the great ocean 
of knowledge 

The geooentrio view of the structure of the 
universe became untenable for thinking men in 
the year 1010, but m 1910 many astronomers 
favoured a ‘galaoto-oentno’ view, believing that 
the galaotio system was the central and dominating 
feature of the astronomical universe, with the 
earth very near to its geometrical oentre 

Sir William Herechcl had shown that such stars 
as he could see in his telescope constituted a coin- 
shaped structure, the more distant stars combining 
to form the faint band of light we call the Milky 
Way. In the astronomical language of 1910, a 
few dosses of objects—spiral nebulae and globular 
star-clusters—were found to 'shun' this plane, but 
the majority—irregular and planetary nebulas, 
blue and Wolf-Rayet stare, eclipsing and Cepheid 
variables—‘favoured’ it, ranging themselves about 
this plane like flies on the two sides of a fly-paper 
For this reason the plane of the Milky Way 
was thought to be fundamental in the structure 
of the universe. 


So far back as 1755, Kant had shown that 
other views were possible, suggesting that the 
elbptioal nebulae wore not “enormous single stars, 
but systems of many stars” similar to our own, but 
at so vast a distance that their light “on acoount 
of their immense multitude, reaches us in a 
uniform pale glimmir” 

Horsohel adopted this view, speaking of these 
supposed other systems of stars as “island uni¬ 
verses”. It fell into disfavour for a time, but 
Eddington, writing in 1914, remarked that “tho 
hypothesis has recently been revived as regards 
the spiral nebulae” He continued “It must be 
admitted that direct evidence is entirely lacking 
as to whether these bodies are within or without 
the stellar system”. 

Then Hubble found it possible to measure the 
sizes and distances of these objects, and the 
problem was solved. Certain standard objects are 
believed to shine with the same intrinsic luminosity 
wherever they occur in spaoe, so that their apparent 
faintness at once gives a measure of their distance 
Among such standard beacon-lights are Cepheid 
variables of assigned period, long-penod variables, 
blue stars of assigned spectral type, and novae at 
maximum. Examples of most of these standard 
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objects can bo detected in the nearer nebulae, and 
happily all tell substantially the same story as to 
the distances of those nebulae They tell us that 
the nearest nebula of all (M 33 in Triangulum) is 
about 800,(XX) light-years distant, while the second 
nearest (M 31, the Great Nebula in Andromeda) is 
at a distance perhaps about three per cent greater 
This latter nebula subtends an angle of about five 
degrees in the sky, so that its diameter must bo 
about 70,(XX) light-years The diameter of our 
galactic system is generally supposed to bo at 
least three times this. 

Such measurements and studios have made it 
clear that these nebul® are systems of stars like 
our own galaxy, that they ho entirely clear of this 
and are substantially smaller than it is If we 
represent our own galaxy by London, then 
Birmingham and Bristol will represent the two 
nearest external galaxies fairly well in respect of 
both size and distance A small nebula (M32) 
which accompanies the Great Nebula in Andro¬ 
meda may be represented by Wolverhampton or 
Coventry Also two minor star-systems, the 
Magellanic Clouds, which lie so near our own 
galaxy (90,000 light-years from the sun) as almost 
to form part of it, may perhaps be compared to 
Croydon and Sutton We must not place our sun 
m Central London, as Herschel imagined; rather 
we are out at Hampstead or Highgate, and boo 
the lights of Central London and the smoky pall 
over it in the distanoe, when we look towards the 
groat star-clouds and dark nobulte of Sagittarius. 

Most of these nebulae show the same flattened 
shape as our own galaxy, and it has long been 
conjectured that this flattening must indicate 
rotation Recently rotation has been discovered 
spectroscopically in a number of the nebulas The 
central part of the Great Nebula in Andromeda, 
for example, rotates with a period of about 16 
million years, while that of the well-known 
nebula N G C 4594 in Virgo rotates about twice 
as fast Quite rooontly Oort, Plaskctt, Lindblad 
and others have found that the galactio system is 
also in rotation The stars revolve much like the 
planets or the partioles of Sat pro’s rings, the period 
of revolution increasing as wo pass outwards At 
the sun’s distance it is at least 200 million years. 
This is 12^ times the penod of revolution just 
mentioned for the Andromeda nebula, but it 
refers to a point six times as far out If the whole 
of this latter nebula were concentrated in or near 
its centre, the rotation penod at the sun’s distanoe 
out would be about 235 million years, so that the 
rotations are at least comparable. 

From these rotation periods, it is of course 
possible to calculate the masses of the nebulee 
and of the galactio system. The nebula are found 
to have the masses of thousands of millions of 


suns, while the galaxy has a mass of 100,000 million 
suns at least We see that our galaxy is something 
of a giant in mass as well as in size , if the nebulai 
are island-universes, we still inhabit a contment. 

Ar wo proceed outwards into space, the Cepheid 
vanables and other standard beacon-lights so far 
mentioned sink one after another into invisibility. 
Hubble has, however, found that nebulee of 
assigned shapes and structure are themselves 
standard articles to a reasonably good approxima¬ 
tion Thus the faintness of tho nebulae themselves 
gives a measure of their distance, and it becomes 
possiblo to estimate the distanoes of even the 
faintest nebulae, right up to the limits of vision of 
the telescope The nebulai prove to be distributed 
fairly uniformly at an average distance apart of 
perhaps 1,800,000 light-years. 

If the matter contained in all these nebula were 
scattered evenly through space, the density would 
be of the order of 10-“ grams per o.o This 
may give a clue to the mode of formation of the 
nebul®, sinco a gas of this density would tend to 
condense into ‘droplets’ of just about the observed 
masses of tho nebulae If nebul® originated as 
suoh condensations m a fairly uniform gas, we 
have a ready explanation of the comparative 
uniformity of their sizes and structure. 

When the light from any one of these distant 
nebul® is analysed spectrosoopioally, the whole 
speotrum is found to bo displaced homologously 
towards tho red end If we interpret those spootral 
displacements in the simplest way, as pure Doppler- 
effects, then these nebul® are found to be recoding 
from our galaxy at speeds almost exactly pro¬ 
portional to their distanoes—roughly, 105 miles a 
second for each million light-years of distance—and 
when allowance is made for the Bun's motion 
through the galaxy, the same is found to bo true 
of the nearer nebul® also In brief, the whole 
universe appears to be expanding uniformly, 
its linear dimensions increasing by one per cent 
every 20 million years. 

It is likely that this apparent recession of the 
nebul® is something more than a mere astro¬ 
nomical phenomenon, for the generahsed theory of 
relativity seems to call for an expansion (or 
alternatively a contraction) of spaoe itself. Thus 
the motions o£the nebul® may well be indications 
of something far more fundamental—a uniform 
expansion of the spaoe in which they are imbedded. 

The theory of relativity associates gravitation 
with a curvature of the space-time oontinuum ; 
this is curled up in the proximity of matter, and 
the curvature shows itself in the curved paths of 
planets and projectiles. At one time it soaroely 
seemed possible that the whole curvature of the 
space-time continuum oould be of this kind, for 
analysis showed that, if it were, spaoe oould 
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not stand still; it would either expand or con¬ 
tract. To avoid this apparent absurdity, Einstein 
imagined the oontinuum endowed with a further 
curvature of its own, independent of the presonco 
of matter and so inherent m the space itself This 
was specified by a quantity, the cosmical con¬ 
stant’, which was supposed to have a uniform 
value everywhere and so kept the total volume 
of spaoe fixed and unalterable 

There is no observational evidence that such a 
constant exists, for the curvature it implies is too 
small for measurement The constant was only 
introduced because Einstein had thought space 
must be at rest, and there is no need to retain it 
now that space appears not to bo at rost On the 
other hand, wo are under no compulsion to discard 
it. Actually Einstein and do Sitter have found 
that the constant can have a large range of values, 
including zero, without running counter to any 
of the observed facts of astronomy 

We may compare space-time to a river having 
space as its cross-seotion and time as the direction 
of flow of its stream Two dimensions an 1 , of course, 
missuig , the cross-section of our nver ought to 
have three dimensions instead of one, but as all 
three are all exactly similar, the suppression of 
two of them does no great harm 

If space could remain constant in sizo, this 
river would become a canal with parallel banks, 
Einstein’s ongmal space-time nver was of this 
typo But Friedmann and Lemaitrc showed 
that suoh a space would be unstable , any slight 
disturbance or irregularity—such as would, for 
instance, be oaused by the condensation of a 
primeval gas into nebulae—would start it either 
expanding or contracting For this reason 
Lemaitre thought that the Einstein canal should 


be replaced by a sort of Amazon River, starting 
from minute beginnings and for ever widening as 
it flows—expanding space De Sitter found that 
other values for tho cosmical constant made two 
other typos of solution mathematically possible 
In one of those the canal-like river gives place to 
a sort of Panama Canal—space first contracts until 
it reaches a minimum and then expands again to 
an indefinite extent Tn tho other, space rhythm¬ 
ically expands and contracts, so that the spaoe- 
time river becomes a Hcries of regularly spiced 
lakes connected by narrows 

The Amazon-like space-time river of Lemaitre 
was open to one grave objection Its length, 
which is time—the whole time since tho beginning 
of the universe—was limited, and its source was 
nothing like distant enough to allow for the 
observed stages of development of stellar systems 
—in brief, the stars were too old to have grown up 
within the length of the river 
The two more recent solutions of de Sitter and 
Einstein are not opon to any such objection, and 
at present either of them appears capable of pro- 
vidmg a true, although highly artificial, repre¬ 
sentation of the observed phenomena of tho 
universe At one time, do Hitter was advocatmg 
tho Panama canal type of map, while Einstem 
favoured tho rhythmical universe of lako and 
narrows—a space which alternately expanded and 
contracted Einstein now appears to contemplate 
the possibility of a zero cosmical constant and a 
spaoo of infinite extent But it is, I think, fair to 
say that no one is satisfied with the present 
position It may be that still other alternatives 
remain to be discovered, and another few years 
may witness some new formulation of the problem 
which will lead to a satisfactory solution. 


The New Age in Physics 

By Dr. H. Dingle, Imperial College of Science and Technology, London 


E VERY advance m thought has two aspects 
—the loss pf the old and the gain of the 
new—and it is probably inevitable that, after the 
first flush of excitement has faded away, the 
former should beoome the more conspicuous It 
may inspire joy at the passing of a delusion, or 
regret at the failure of an ideal: in either case it 
is the negative aspect of tho ohange whioh pro¬ 
trudes itself, beoausp all are oonscious that what 
they behevod in has gone, but only a few can at 
first Bee. the significance of the new thing which 
has come. 

This is exemplified by the fact, which is in all 
our minds to-day, that King George V has oooupied 


the throne of England for twenty-five years. 
What does it mean ? In 1010 we knew well enough 
what it would mean , but in 1935, who except a 
mathematical physicist will commit himself to an 
opinion ? Twenty-fivo years to one observer, we 
arc told, may bo fifty years to another, and neither 
can claim superiority for his time-scale Why, 
then, not celebrate a golden instead of a silver 
jubilee * The relativist knows, of oourse, that the 
destruction of absolute time is merely the necessary 
preliminary to tho building of an absolute ‘interval’, 
and that twenty-five years is the interval during 
which King George has reigned In this matter 
His Majesty’s timo is proper time, so that physics 
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and patriotism support one another. But for 
one to whom this is the significant aspect of 
relativity, there are a thousand who know only 
that where they thought was oertainty there is 
only confusion 

It will not be amiss, therefore, to look at the 
positive Bido of the changes in physical thought 
which the past twenty-fivo years have seen. What 
principles have been introduced into science during 
that time, or having already existed there, have 
been more clearly understood and more rigidly 
applied 1 How does this epoch appear against the 
broad background of scientific history ? What 
is the character of tho tide as distinct from the 
wanderings of individual waves ? Only future 
historians can give final answers to these questions, 
but we may attempt to answer them in a manner 
fitted to the needs of our time 

There seems httle doubt that the essential con¬ 
tribution of relativity to science is the principle 
usually known as ‘tho rejection of unobservables’. 
It is not new in tho sense that it has never before 
boon applied : on the oontrary, it is exemplified 
in almost every forward movement which physics 
has made But it has boon used unoonsciously, 
instinctively, and therefore to some extent in- 
consistently. It has now been brought into the 
light of day. That is the significant thing, besido 
which the oonsequenoes to our understanding of 
mechanics and gravitation arc of secondary 
importance 

It is very doubtful if this principle has yet been 
properly formulated, and quite certain that its full 
implications have not yet been grasped. It is 
probable, too, that it has on occasion been wrongly 
used. Though in appearance a merely negative 
principle, it is in fact a positive instrument of 
incalculable power We venture to suggest the 
following two statements as a provisional ex¬ 
pression of its meaning: 

(1) The criterion of objective physical existence is 
general observability by physical means*. 

(2) In the logical correlation of experience, the 
concepts employed shall be such that whatever ts 
not generally observable bp physical means ts 
necessarily meaningless 

Particular attention should be directed to the 
word ‘neoessanly’. It is not enough to rejeot 
unobservables : we must frame our laws of Nature 
so that they cannot arise to be rejected It is 
this that makes the principle an inherently positive 
one. Its first fully conscious application by 
Einstein illustrates this exoellently. It is not 
sufficient merely to say that because it is im¬ 
possible to observe motion relative to the ether, 
such motion is meaningless. We must define the 


concepts of spaoe and time so that its meaningless¬ 
ness is a neoessary oonsequenoe. Thu Einstein did, 
and therein lies his greatness 

So fundamental is this principle that some of its 
requirements are at present far beyond the possi¬ 
bility of practical application • they belong to the 
future Consider the age-old question • Does an 
object exist when no one is observing it * The 
first part of our pnnoiple immediately answers, 
No • for clearly it is impossible to observe an 
object at a moment when no one is observing it. 
Consequently, our final physioal terms must be 
such that the question has no meaning 

Now the whole of what is known as ‘field 
physics’ neoessanly involves existence without 
observation. Our observations are scattered, 
atomic, discontinuous, and we assume a continuum 
or oontinua (space, time, ether) m which they are 
distributed. Our field laws consequently dosenbe 
realms of possibility rather than bits of aotuahty 
The law of gravitation does not tell us tho structure 
of tho solar system It gives us a prescnption 
according to whioh an infinitude of solar systems 
might be built, but it cannot by its very nature 
tell us why we have our particular one Our 
pnnoiple requires that this form of theory must 
be discarded 

Needless to say, the value of field theory as a 
means of advance is far from exhausted • it is 
its status as a possibly final form of Boientifio 
expression that is destroyed. Nor should this 
surprise us. A complete theory of the universe— 
that is, of all that is physically observable—oan 
scarcely be piotured as a set of super-universal 
laws supplemented by an independent statement 
of how, from some quite arbitrary starting-point, 
a particular system developed m accordance 
therewith We should not be satisfied with any 
theory of the universe which did not give tho de¬ 
tails of the system equal inevitability with the laws 
according to whioh those details took shape We 
can, indeed, deduoe thiB directly from our pnnoiple 
The universe cannot be regarded as one of a 
number of possible universes, because the others, 
being unobservable (our own comprises all that 
is observable), cannot exist Henoe our final 
account of it cannot be in terms of field 
theory. 

From this point of view it is highly significant 
that during this same penod of twenty-five years 
the other great branch of modem physios—quan¬ 
tum theory—has been transformed from the 
heretical speculation of a few daring theorists into 
a system with claims to universal soope. Quantum 
theory, unlike field theory, postulates no unrealised 
possibilities ; it opposes discontinuity to continuity, 
and seeks to describe the actual rather than the 
possible. It provides the very soil in whioh the 
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principle of rejection of unobservables would be 
expected best to flourish 

The principle does flourish there, but again 
the result is generally seen piore as a negative 
than as a positive achievement we are far less 
oonsoious of the growing fruit than of the lost 
blossom The supreme product of the quantum 
theory so far is described as a ‘principle of 
uncertainty’, and it is often regarded as having 
ousted causality from Nature It is worth while 
looking at this matter for a moment in its his¬ 
torical setting. 

The idea of causality in its elementary form is 
almost as old as thought itself' intelligent action 
is impossible without an assuranoo that a given 
aot will be followed by an expected event Only 
at a later stage of reflection is volition eliminated, 
so that the initial and final states of the physical 
system concerned are seen standing in causal 
connexion ; and it is still later that the conception 
is extended throughout space, the state of the 
universe at one instant being regarded as the 
effect of its immediately proooding and tho cause 
of its immediately succeeding state This was the 
level of thought when Newton’s laws of mechanics 
apparently plaoed the reality of tho conception 
beyond question by discovering the clue to the 
inevitable succession of states Newton gave 
formula by which, if the position and momentum 
of each particle of matter in the universe at any 
one instant were known, its position and momen¬ 
tum at the next instant could be determined, and 
henoe its position and momentum throughout all 
time, supposing it to be eternal. 

Newton’s mechanics has been modified in 
various ways, and the study of radiation, electricity 
and such phenomena has revealed a richer physical 
universe than that which he contemplated, but 
none of these developments has destroyed the 
possibility of prescribing the data necessary to 
predict the future oourse of ovents The funda¬ 
mental modification of Newton’s contribution to 
the idea of causality has come from the study of 
the means by which data are obtained Minute 
investigation shows that it is impossible to deter¬ 
mine exactly the simultaneous position and 
momentum of any particle of matter because our 
means of observation are such that precision in 
one determination can be obtained only at the 
expense of precision in the Other 

It is important to see just what this means. 
In one sense it virtually puts us back to our position 
before Newton. We dannot state what are the data 
which would enable us to predict the future of 
the universe, but we may, as then, regard the 
predictability of its future as a generalisation of 
our experience of causality in limited systems of 
ovents. How far such generalisation is legitimate 


is indeed an important question, but it is not 
affeoted by recent work Galileo oould have 
discussed it with us without being at muoh dis¬ 
advantage. Furthermore, the experience of 
causality m limited systems is a fundamental fact. 
It is impossible that scientific developments oan 
overthrow it without destroying their legitimacy, 
for it is their basis The sum and substanoe of 
tho matter is that wo have found that tho data 
by whioh we thought we oould forecast the future 
are unattainable 

There is an important difference between this 
and Ihe statement which is frequently made, that 
the quantum theory requires that an experiment 
can be repeated several times under precisely 
similar conditions with various results. If that 
were true, it would indicate an irrationality m 
Nature which would be the negation of soienoe. 
What the theory does show is that, if we define 
similarity of conditions as similarity of positions 
and momenta of the physical systems oonoemed, 
we oan never be sure that we are repeating the 
experiment under precisely similar conditions The 
distinction is profoundly important, for tho actual 
situation leaves open the possibility that other 
data may be spooified which will precisely ldontify 
a system, whereas the incorrect statement leaves 
no room for suoh a possibility 

Now it is just at this point that our funda¬ 
mental principle of rejection of unobservables 
comes in Since simultaneous position and 
momentum are unobservable, we must not only 
reject them, but wo must also re-express our laws 
in terms according to which they have no meaning 
Position and momontum are functions of the 
continua, time and space, which are appropriate 
to field theory, but cannot be expected precisely 
to fit phenomena whioh are essentially dis¬ 
continuous The problem of physics, then, is to 
devise other terms 

That suoh terms are possible there seems little 
reason to doubt A useful beginning has been 
made with the oonoept of probability. This is 
expressed mathematioally as a ratio of integers, 
and so is more appropriate to discrete phenomena 
than any kind of oontmuous extension It is 
sometimes said that we can no longer use models 
to represent physical oonoeptions. This, of oourse, 
is inaoourate, or phyBics would have no plaoo left 
for the man with imagination ; it would be a 
sphere of action only for the robot What has 
happened is that mechanical models, whioh are 
spatial, have given way to epistemological ones, 
whioh are integral To regard this as anything 
but a step towards better oonoeptions is to miss 
the significance of the new enlightenment The 
error of the nineteenth oentury physicists was not 
that they used mechanical models (whioh were 
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entirely appropriate to their stage of develop¬ 
ment), but that they did not reoognise them as 
models To imagine that probability has any 
greater claim to inherent permanenoy than 
mechanisms—and, in particular, to draw funda¬ 
mental conclusions from the accident that prob¬ 
ability suggests an intrinsic uncertainty—is to 
make the same error 

It seems likely that the quantum theory, so 
far from expelling precision from our description 
of Nature, really opens the door to it for the first 
time For strictly speaking, a field theory can 
never allow absolute precision since continua are 
infinitely divisible) A particle having a co-ordinate 
represented by a non-terminating decimal, for 
example, could have its position spocified as nearly 
exactly as we pleased, but not with absolute 


exactness, and an infinite future would hold the 
possibility of an indefinite amount of departure 
from a prediction based on such specification. 
Data which must neoessanly be expressed in 
integers, however, are clearly susceptible of 
absolutely exact expression The present position 
is therefore that we have escaped from a scheme 
of thought whioh made precise prediction im¬ 
possible into one which, though we are as yet less 
far advanoed in it, offers absolute precision as a 
possible goal 

Comparisons, if not odious, are liable to be 
misleading, and it would be unwise to stress them 
Nevertheless, it may well bo doubted whether in 
any previous period of twenty-five years, physios 
has expenenood a more substantial forward move¬ 
ment 


Constitution of the Earth 

By Dr. Harold Jeffreys, f b s , St John’s College, Cambridge 


C OMPARING the position of geophysios now 
with what existed m 1910, while we are 
struck by the groat development that has taken 
place, we are equally struck, on looking more 
closely, by the fact that most of the theoretical 
advances are duo, not to specifically new methods, 
but to the fuller application of methods that were 
already known The work of Kelvin and Sir 
George Darwin on the rigidity of the earth, and on 
the evolution of the earth-moon system under the 
action of tidal friction, was already classical , 
Darwin’s theory of the stresses needed to support 
continents and mountains was thirty years old; 
the existence of isostatio compensation, and the 
two alternative explanations of Pratt and Airy, 
had been known for fifty years, Stokes’s theory of 
the determination of the figure of the earth from 
observations of gravity for sixty, and Poisson’s 
theory of the longitudinal and transverse waves 
in an elastic solid for eighty Dr C Davison, still 
with us, had put the thermal contraction theory 
of mountain formation on a quantitative basis in 
1887, and Wiechert had shown how to reconcile 
the earth’s ellipticity and processional oonstant on 
the assumption of a thick rocky shell surrounding 
a dense metallic core The existence of a change 
in properties in the crust in the continents at some 
small depth had already been inferred from geo¬ 
logical considerations by Suess 

The chief new advance in the first ten years of 
the present century probably arose from the de¬ 
tection of radioactivity, the recognition of its 
effect in modifying the earth’s thermal history, 
and the use of the rate of disintegration of uranium 


to find the absolute ages of minerals and to 
calibrate the goologioal time-scale The age of the 
earth, estimated from thermal considerations by 
Kelvin at about 20 million years, was suddenly 
raised to about 1,600 million Physicists did not 
all accept the new estimate without a struggle, 
though purely mochamoal considerations might 
have given some ground for doubting Kelvin’s 
value Darwin, by adopting such a viscosity in 
the earth as would make the changes through tidal 
friction occur at every time at the maximum rate, 
the viscosity thus varying with time m a way very 
unlikely to correspond to the facts, could not 
bring the age of the moon below 64 million years 
This might have been taken as an absolute 
minimum that was practically certain to be 
greatly exceeded. 

The new source of heat was so potent that the 
present Lord Rayleigh pointed out that, if it was 
not confined to a depth of some tens of kilometres 
at the outside, it would produce more heat than is 
escaping from the earth; consequently it led 
Holmes to estimate the rate of decrease with 
depth It was found to suggest that average 
granite could exist only to a depth of about 
16 km. and agreed in principle with the con¬ 
clusions of Suess. 

Meanwhile, seismology made three great ad¬ 
vances. Herglotz and Bateman provided a method 
of finding the velocity of an elastio wave at any 
depth in the earth from the observed times of 
travel of earthquake waves, which was first 
applied by S. Mohorovi6i6 in 1916. R. D. Oldham 
found that longitudinal waves arrived at the 
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opposite side of the earth about three minutes 
later than they would if the velocities found from 
observations at shorter distances were maintained 
to the centre, and inferred that at a depth of about 
half the radius there was a change of properties 
involving a diminution of velocity The radius 
found for the core in this way was substantially 
less than that found by Wiechert, but it was not 
until 1926 that it was notioed that the compression 
of each layer in the earth by the weight of the 
matter above it would raise the density so much 
that, when it was allowod for, the radii found by 
Wiechert’s method and Oldham’s wore practically 
identical, so that the Wiechert core and the 
Oldham core are the same thing A Mohorovi6i6, 
working on a small earthquake in Croatia m 1909, 
found that the records at short distances could 
not be represented by a medium the properties of 
which varied continuously They showed a pair 
of strong longitudinal and transverso waves, which 
were overtaken at a distance between 100 km and 
200 km, by a weaker pair that travelled faster, the 
latter corresponded to the waves observed at 
greater distanoes The interpretation is that the 
strong pair observed only up to distanoes of 
about 800 km travel in an upper layer, while the 
others travel with greater velocities through 
a lower region of great depth The correspond¬ 
ence with the geological and thermal consider¬ 
ations is plain. 

All these lines of investigation were greatly 
developed by Gutenberg, particularly in relation 
to the waves through the core and reflected by it 
The reduction of the velocity of a longitudinal 
wave on entering the ooro is about that of light on 
entering water from air; consequently the core casts 
a shadow, which can be recognised by the absence 
of the clear direct waves beyond a distance of 
about 105° and their replacement by a vague 
diffracted movement, and the rays passing through 
it have a caustic surfaoe, which meets the outer 
surface before it has oorae to a focus. Thus there 
is a narrow zone, at a distance of about 143°, 
where the motion in the longitudinal wave is 
extremely strong The estimated velocities led 
Gutenberg to calculate times of transmission of 
many other core waves, notably those reflected at 
its outside, the wave that is transverse in the shell 
but is partly refracted as a longitudinal one in 
the oore, and one derived from the latter by 
undergoing one reflexion on the inside of the oore 
before it comes out. These were all recognised on 
actual seismogram! It was much later, howerer, 
that attention was directed to this work in Great 
Britain, and Prof. H. H. Turner rediscovered 
•everal of Gutenberg’s waves independently from 
the observational material supplied to the Inter- 
uational Seismologies! Summary. 


The most immediate consequence of the existence 
of the reflected waves is that the boundary of the 
oore is a sharp discontinuity of material and not 
a gradual transition This gives a direct verifi¬ 
cation of the inference, based on a slight ly dubious 
analogy with meteorites, that the shell is stony 
and the core mainly iron, with probably a certain 
amount of nickel Further, the moan densities 
found by combining the radius of the core with 
the mean density and the moment of inertia are 
about 4 5 and 12 respectively , but if we estimate 
what they would become if the high pressures 
were taken off, they are about 3 3 and 8, the former 
agreeing with the density of olivine and tho latter 
with that of iron. The oore appears to be liquid 
Gutenberg calculated what the times of transmis¬ 
sion of transverse waves through it would be if it 
was solid, but though several workers have found 
movements that they have thought to be these 
waves, their results are not consistent and seem 
to be capable of other interpretations The most 
direct evidence on the state of the core is provided 
by the earth’s tidal yielding, which is practically 
what it would be if the core was fluid, and sub¬ 
stantially more than if the core was Bohd'and had a 
rigidity in any reasonable ratio to its bulk-modulus 
Further work on the records of near earth¬ 
quakes has shown that there is at least one inter¬ 
mediate layer, and there may be three. The 
thickness of the upper layer is 12 km , with an 
uncertainty of 3-4 km , the intermediate ones 
together may be twice as thick The study of the 
surfaoe waves, mainly by Stoneloy, has given 
similar results with a rather higher precision 
The surface waves under the oceans, however, 
show a different structure , the thickness of the 
upper layer is substantially less, and tho geological 
evidence indicates that it is not granite there, but 
probably andesite or even basalt 

The chief modem contributions to seismologioal 
technique are probably the wireless time service 
and Bridgman’s invention of a method of experi¬ 
menting at high pressures Until recently, the 
time had to be determined mdependently by 
astronomical observation at every station , now a 
station with no astronomical equipment oan fix 
its time with as great accuracy as was possible to 
the best in 1910 The result of this and of the 
increase in the number of stations is that the 
times of transmission of the various waves can be 
determined, in most oases, with an accuracy of a 
second or less , in faot, the accuracy is so high 
that it has become necessary to allow for the 
ellipticity of the earth before we can make full 
use of it, and it has only been attainable because 
the earthquakes used have been in much the same 
latitude, so that the effect of the ellipticity has 
always been nearly the same 
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Testing the compressibility of actual rock 
specimens at high pressures has shown that the 
velocities of elastic waves in the upper layer are 
consistent with its being granite , geologists seem 
to be ooming to regard the upper layer as more 
like a granodionte than a normal granite, but this 
is a minor change The lower layer fits olivine or 
dumte in elasticity as well as in density, it is 
definitely too dense and too stiff to be basalt, 
which, if it forms any extended layer at all, can 
only be the deepest and least clearly recognisable 
of the intermediate ones 

A strong curvature near 20° of the curves 
representing times of transmission against distance 
was first noticed by Byerly, and work by I 
Lehmann, K E Bullon and myself has shown 
that there is a sharp change in the slope there 
This appears to correspond to an increase of the 
velocity by about 10 per cent at a depth of about 
360 km The nature of this change is not yet 
understood Apart from the uppor layers, this 
discontinuity, and the boundary of the oore, there 
are no other suddon ohanges in properties with 
depth Search has been made for a sulphide layer, 
which has been expected to form the outermost 
part of the core, but it is necessary to do some 
violence to the observations to fit one in at all, 
and there seems to be no room for one more than 
a few kilometres thick at the most. 

The study of gravity made a great advance in 
1912 with the publication of Hayford’s work m 
the United States, which showed that the larger 
mountain ranges of the United States are asso¬ 
ciated with such a defect of density below that the 
whole produces little disturbance of gravity 
Unfortunately this work, and the later work of 
Bowie, have suffered greatly from exaggeration 
and misinterpretation The general result was 
to assume that this compensation made a great 


reduction in the differences between observed and 
calculated gravity ; but it did not abolish them. 
It was inferred by many that the approximate 
compensation was exact, and elaborate theories 
have been constructed upon it, assuming that it 
showed not only the lower layer, but even the 
upper ones, to be completely devoid of strength, 
in direct opposition to the plam fact that the 
surface of the earth is not perfectly flat Others, 
unwilling to accept the conclusion, have gone to 
the opposite extreme and denied that the observa¬ 
tions imply any compensation at all It still does 
not seem to be generally recognised that a theory 
that reduces the average residual in a mountainous 
region from twenty times to six tunes the probable 
error of a single observation, is on a different footing 
both from a theory that reduces it to the mean 
error of a single observation and from one that 
does not reduce it at all On the other hand, the 
generality of the American results is not complete ; 
they seem to apply to all the great mountain 
regions where they have been tested, but they 
break down in India and in the East Indies, as 
De Graaff Hunter and Veiling Meinesz have shown 
Meinesz’s introduction of a method of determin¬ 
ing gravity at sea by observing in a submarine is 
perhaps the greatest advance towards determining 
the figure of the oarth accurately that has been 
made recently. Stokes showed how a complete 
knowledge of gravity over the earth’s surface 
oould give a determination of the external field , 
but so long as observations were available only 
over the land, and very limited proportions of 
that, we were in the position of trying to locate 
one end of a rod of unknown and variable curvature 
by observing a lot of points near the other. Now 
lines of observed values of gravity are available 
right across the mam oceans, though there is still 
a great need for more in the southern hemisphere 


The Measurement of Geological Time 
By Prof. Arthur Holmes, Professor of Geology, University of Durham 


T WENTY-FIVE years ago, opinions as to the 
scale of geological time were still in a chaotic 
state. The earlier oontroverey between Kelvin and 
the geologists bad come to a dramatic end in 1906 
with the discovery by Strutt (the present Lord 
Rayleigh) of the widespread distribution of radio¬ 
active elements through the rockB of the earth’s 
crust. The earth oould no longer be regarded as a 
spendthrift living on a limited capital of ancestral 
heat: An independent source of income had been 
disclosed in the energy liberated during radioactive 
disintegration, and henceforth no thermal argu¬ 
ment could set a limit to the age of the earth. 


Already, however, helium and lead bad been 
recognised as the end-productB of the uranium 
family, and Rutherford had suggested (1906 and 
1906) that the accumulation of these elements in 
radioactive minerals might provide a measure of 
the age of such minerals. 

In 1907 Boltwood made the first attempt to 
calculate the ages of minerals which had been 
analysed for uranium and lead. During the next 
three years, Strutt carried, out his far-reaching 
researches on the accumulation of helium during 
geological lame and on its rate of production in 
uranium and thorium minerals. Thus, by 1910 
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the foundations were being actively laid on which 
our present knowledge of the subject has been 
built. It was evident from the preliminary results 
that the earth might well be fifty times as old as 
Kelvin had thought Geological evidence, based 
on a statistical comparison of rates of denudation 
with accumulated sediments on one hand, and 
with the salinity of the sea on the other, had 
suggested a period of about 100 million years for 
the age of the earth The possibility that 1,000- 
2,000 million years might be available seemed to 
many geologists to be as embarrassing as the 
former limitation to 20-40 million years Interest 
in the validity of the rival methods was thus re¬ 
awakened, and most of the discussion of the last 
quarter of a oentury has rightly been focused on 
this fundamental aspect of the subject. 

For reliable measurements of geological time 
we require to know (a) the rate at which some 
suitable process is going on at the present day, 
(6) the law of its variation during the interval to 
be measured, and (c) the cumulative change 
effected by the selected process during that 
interval 

Exoept m their application to relatively short 
intervals, none of tho geological methods fulfils 
these requirements Present rates of denudation 
are fairly well known over a wide range of environ¬ 
ments, but there are many reasons for regarding 
their average as abnormally high compared with 
that of the geological past. River gradients are 
steeper than usual, because of reoent mountain 
building, groundwater circulation is more active 
for the same reason , easily eroded blankets of 
glacial and fluvio-glaoial sediments are wide¬ 
spread ; and human activities—agricultural, en¬ 
gineering and chemical—have introduced a unique 
souroe of acceleration. Evidently no law of past 
variation can be formulated. 

The total accumulation of sediments is difficult 
to estimate even approximately, since exposed 
sediments are worked over afresh by denudation, 
and deeply buried sediments may be metamor¬ 
phosed beyond recognition by transfusion and 
granitisation Measures of maximum thicknesses 
provide oomparable figures for the individual 
■ystems, but no corresponding rate of deposition 
U available*- since the maximum thicknesses are 
really measures of orustal, depression. If the 
sodium method of estimating the age of the oceans 
» apparently simpler in form and superior in 
quality, it is Only delusively so, and not only 
because present rates of chemical denudation are 
high. The geochemistry of sodium is still msuffi- 
ciently explored in two directions Sodium is 
probably returned to sediments by base exohange 
on the sea flow, and it is oertainly added to them 
WOO* platonic sources by processes of albitisation 


and granitisation. The metamorphio cycle intro¬ 
duces incalculable sources of vanation, but their 
effects aro all in tho same direction, so far as our 
problem is concerned All we can conclude is that 
the actual ago of the oceans must be many times 
higher than the estimate calculated from present 
conditions 

The radioactive methods aro based on the 
generation of helium and of isotopes of lead from 
uranium, actino-uranium and thorium, and on the 
accumulation of these stable end-products m 
minerals, rocks and meteorites which have re¬ 
tained them The original uncertainties, which 
Becker and Joly never allowed to be overlooked, 
have now been completely dispelled Unless the 
contemporary state of scientific knowledge is as 
misleading in our day as it was in Kelvin’s, we 
can now claim to be in possession of data that are 
securely founded in principle, and stablo in the 
sense that continued research only increases their 
accuracy and extends their range*. 

The present rates of production of helium and 
lead from uranium are well established (U I —Pl> ro * 
+8He). To a first approximation, the age of a 
uranium mineral is given by the ratio of load to 
uranium, (Pb/U), x7600 million years But the 
investigations of von Gross© on the actinium 
senes, and those of Aston and of Piggot and 
Allison, in recognising anddiscntanglingtheisotopes 
of lead leave no room for doubt that the actinium 
senos springs from an isotope of uranium, AcU, 
and terminates in Pb ,# ’ (AcU - Pb*" + 6He) Thus, 
a 8light error is introduced into the above formula, 
and this must be allowed for, especially in the 
case of old minerals At present, the ratio of AoU 
to UI is about 4 to 96, and the former disintegrates 
about ten times as fast as the latter Clearly the 
older the mineral tho higher should be the ratio 
Pb^/Pb*", and hence this ratio itself constitutes 
an index of age 

The ohief defect in Boltwood’s original use of 
lead-ratios only became apparent with the recogni¬ 
tion that the thonum senes also terminates in an 
isotope of lead (Th-»Pb“*+6He). For a thonum 
mineral, the corresponding lead-ratio can be 
expressed as Pb/JfeTh, where k depends on the rate 
of lead production by thonum relative to that by 
uranium. Strutt’s early work showed that k was 
not far from 1/3. Later estimates have varied 
between 0-38 (Lawson) and 0-26 (Kirsch) In 
Bulletin 80 of the National Researoh Council, 
Washington, D C., referred to above, the value 
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0-36 was adopted by Kovank and the writer, and 
more recent investigations by Kovarik, Ruark and 
Fesefeldt on the period of thorium have confirmed 
this value For minerals containing both uranium 
and thorium, as many of the suitable minerals 
do, the simple lead-ratio (uncorrected for the 
actinium complication and the wearing out of the 
parent elements) thus becomes Pb/(U+0 36Th) 
The corresponding helium-ratio is He/(U+0-27Th). 
If helium is stated in cubic centimetres per 100 
grams of material, the age of the latter in millions 
of years (provided there has been no loss of helium) 
is given approximately by multiplying the ratio 
by 8-8 

The question whether the rate of generation of 
lead isotopes and helium has varied during geo¬ 
logical time has now been satisfactorily answered. 
None of the physical or chemical conditions 
appropriate to the terrestrial environment of 
radioactive minerals has been found to disturb in 
any way the normal rates of spontaneous dis¬ 
integration. But this is not all Positive evidence 
of the inferred constancy of rate is provided by 
pleochroic haloes, the rings of which correspond 
m radii to the ranges of the respective a-particles 
responsible for their development The 
range of each a-particle is connected 
m turn with the rate of disintegration 
of its emitter by a simple law. Hence, 
if the ranges measured from pleochroic 
haloes in old Pre-Cambrian minerals 
are identical with those from Tertiary 
haloes and experimentally produced 
haloes, the chain of evidence is com¬ 
plete In 1923, Joly claimed that the 
uranium ring showed a progressive 
increase of radius with increasing age. 

However, more accurate measurements 
by Kerr-Lawson in 1927 failed to reveal 
the alleged increase, and indicated that 
Joly’s identification of the nngs had 
been at fault A recent study of haloes 
by Henderson, Bateson and Turnbull, 
in which a highly sensitive recording 
photometer was devised to measure the halo 
features, shows that there has been no variation 
of range, and therefore no change of rate of dis¬ 
integration, over a period of a thousand million 
years. Henderson has also identified a ring 
due to actinium C and indicated how its develop¬ 
ment can be used in comparison with that 
of the radium C' ring to yield estimates of age. 
Preliminary results are clearly of the right 
order. 

The third oondition of validity implies know¬ 
ledge of the total accumulation of lead isotopes 
or helium in the radioactive material under in¬ 
vestigation. To consider first the lead method: the 


presence of initial lead, if any, must be recognised 
and allowed for, and evidence is required that the 
mineral has remained uncontaminated by external 
influences since the time of its crystallisation 
Field occurrence, microscopic exammation, chem¬ 
ical composition, atomic weight determinations of 
lead, and isotopic analysis of the lead all con¬ 
tribute data bearing on these important points 
After rejecting those numerous minerals which fail 
to satisfy the requirements, there still remain 
many for which the evidence of reliability is good. 
Assurance is confirmed when it is found (a) that 
minerals of the same geological age, but with 
varying values of U/Th, give concordant lead- 
ratiOB , and ( b) that suites of minarals of varying 
geological age fall into an internally consistent 
time-scale A good oxamplo of (a) is given by 
uramnite and monazite from a Pre-Cambrian 
pegmatite m Manitoba Ellsworth obtained a lead- 
ratio of 0 260 from the first (a uranium mineral), 
while Miss Kroupa found 0 269 for the second (a 
thorium mineral), the corresponding ages being 
approximately 1,746 and 1,726 million years To 
illustrate (6) the data sot forth in the accompanying 
table will suffice. 


The early applications of the helium method led 
to the conclusion that only minimum age deter¬ 
minations were possible on account of the leakage of 
helium from radioactive materials. Such loss is in¬ 
evitable when the internal pressure of generated 
helium becomes high. In recent years, however, 
certain feebly radioactive substances,such as native 
metals and iron meteorites, have been found to 
retain helium completely, and fine-grained basaltic 
rocks also seem to be satisfactorily retentive. The 
technique for the determination of minute quan¬ 
tities of helium has been developed by Paneth to 
suoh • a degree of precision that the amounts 
accumulated in iron meteorites and in basaltic 


AOS DlTMUIl NATIONS BV THM LKAD AND H*UU» MBTHODB 


Geological Age 

Material 

Locality 

Millions of yean (Tom 

Lead-ratios 

Helium-ratios 

Mkwcno 

Uraninlte 

Mexico 

36 


Tertiary 

ThoMIte 

Cleveland Dyke, 



Koobm ^ 

Basalt 

Deccan, India 


37 


Pitchblende 

Colorado 

60 


Triasslo 

Close of 

Dolerite 

Pitchblende 

Dolerite 

Connecticut 

Bavaria 

Whin Sill, 

206 

170 

Carboniferous 

Upper Devonian 

U raninlte \ 
Monad te f 

Westmorland 

Portland, 

Connecticut 

283 

278 

1#6 

Late Ordovician 

Upper Cambrian 

U raninlte 
Cyrtollte 
UraninK* 
Kohn 

Fitchburg, Mass 
Bedford, rf Y. 
Connecticut 

370 

880 

380 

466 


Late Pre-Cambrian 

Basalt 

Basalt 

Gwalior, India 


600 


Pitchblende 

Lake Superior 
Katanga 

600 

680 
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rooks can now bo accurately measured In 1929 
the writer pointed out that “since igneous rockB 
suitable for the helium method are far more 
abundant and far better distributed in time than 
are radioactive minerals suitable for the load 
method, there is now available a practical means 
of effecting long-distance correlations and of 
building up a geological time scale which, checked 
by a few reliable lead-ratiOB here and there, should 
become far more detailed than could ever be 
realised by means of the lead method alone” In 
the accompanying table some of the results which 
have since been obtained by Paneth, Dubey and 
Urry are listed 

The oldest minerals so far reliably dated by the 
lead method are those of Manitoba, to which 
reference has already been made A similar age 
of more than 1,700 million years has recently been 
found for zircons from a South Dakota granite, 
which itself is older than the South Dakota 
uranimte analysed by Davis (1,465 million years) 
At least one cycle of sedimentation preceded the 
intrusion of these oldest known granites of North 
America, and by analogy with other such cycles, 
this would seem to indicate that the age of the 
earth cannot be less than 1,900 million years No 


approach to a closer estimate is practicable at 
present It is not improbable that a maximum 
limit may bo sot by the age determinations of 
meteorites made by Paneth snd his colleagues 
The results range up to 2,800 million years, but 
while the origin of meteorites remains m doubt 
the significance of these figures remains specu¬ 
lative It appears possible, however, that the 
earth, the solar system and the present organi¬ 
sation of the stellar universe may all be of the 
same order of age, namely, 2,000-3,000 million 
years 

To geologists, the exact age of the earth is of 
less importance than the application of age 
measurements to dating igneous rocks, correlating 
Prc-Cambnan formations in various parts of the 
world, and building up a reliable time-scale With 
the aid of the latter it is becoming possible to esti¬ 
mate the rates at which various geological processes 
have operated in the past It is already clear that, 
at least during the later part of geological time, 
there has been a remarkable acceleration of 
activity, and that during the Tertiary period, in 
particular, the earth was more vigorous in its 
behaviour than at any other time since the late 
Pre-Cambrian. 


Atomic Physics 

By The Right Hon Lobd Ruthkrfokd, o M, iss, Cavendish Professor of Physics, 
University of Cambridge 


'T'HE past twenty-five years has been a period 
of unexampled activity in physioal soienoe, 
and has witnessed a series of important disoovenes 
whioh have widely extended our knowledge of the 
nature of the atoms and the interaction between 
matter and radiation. On looking back, we can 
see that the direction of advance was greatly 
influenced by three fundamental diBcovenes made 
at the end of last oentury—the disoovery of X-rays, 
of radioaotmty and of the eleotron The proof 
of the wave-nature of the X-rays in 1913 led to the 
development of simple methods for studying the 
X-ray spectra of the elements, and thus gave us 
important information on the arrangement of the 
electrons deep in the atoo» and their frequency 
of vibration. The study of the radioactive bodies 
had disclosed that they were undergoing spon¬ 
taneous transformation and gave us for the first 
time an idea of the enormous forces whioh must 
exist within the structure of the atom. Sir J, J. 
Thomson early recognised that the electron must 
be a fundamental constituent in the structure of 
&& atoms, and had devised methods for estimating 
the number of electrons present in each atom. 


The nuclear theory of the atoms, based on 
experimental evidence of the scattering of a- 
particles by matter, belongs to the beginning of the 
period under review The proof by Moseley that 
the properties of an atom are defined, not by its 
atomic weight, but by its atomic or ordinal 
number, was an outstanding step in advanoe It 
was shown that the atomic number was a measure 
of the number of units of resultant oharge carried 
by the nucleus and also a measure of the number 
of electrons surrounding the nucleus A relation 
of extraordinary simplicity was thus seen to con¬ 
nect all the elements—a relation which has 
governed all subsequent advanoes m our know¬ 
ledge of the elements 

The proof that the chemical elements are com¬ 
plex and in general consist of a number of isotopes 
of different masses was an important advance 
This conception, whioh we owe to Soddy, had its 
origin in the study of the ohemioal properties of 
the radioaotive elements In the nuolear theory, 
isotopes represent atoms of identical nuolear 
charge but different masses. They should have 
the same ohemioal properties, apart from mass, and 



NATURE 


May 4, 1935 


almost identical spectra Ashton showed in 1910 
that the masses of the individual isotopes were 
nearly whole numbers m terms of 0 = 10. This 
whole number rule, while very convenient as a 
guide, is only approximate The aocurate deter¬ 
mination of the masses of the isotopes is of first 
importance, for it serves in a sense as a measure 
of the energy stored up in the atom and thus 
enters into all calculations which have to do with 
the transmutation of atoms 

More than 260 specios of atoms are now known, 
and even the lightest atom—hydrogen—has been 
shown m the last few years to consist of three 
isotopes of masses 1, 2 and 3 The isotope of 
mass 3 was first observed by Oliphant in trans¬ 
mutation experiments and has since been found 
to be present m ordinary hydrogen m about one 
part in a hundred million The discovery of the 
isotope of mass 2, now called deuterium, by Urey, 
has had important consequenoes, since it can 
readily be separated in a nearly pure state, and 
made use of in many physical and ohemioal 
experiments 

This period has also seen the beginning and 
ultimate success of the application of quantum 
ideas to the explanation of the origin of the 
spectra of the elements, both X-ray and optioal 
This wonderful advance, which we owe largely to 
the work of Bohr, is one of the most spectacular 
triumphs of this age Within less than a decade, 
the intricaoies of the varied spectra of the elements 
were unravelled and explained along general lines. 
At the same time, there followed a complete 
understanding of the underlying meaning of the 
periodio table of the elements by taking into 
account the way m whioh electrons are grouped 
round a nuoleus. 

The application by Bohr of the quantum theory 
for the explanation of spectra was at first beset 
with many difficulties and ultimately led to the 
development of a new mechanics—the wave- 
mechanics—so closely associated with the names 
of de Broglie, Heisenberg, Schrddinger, Born and 
Dirac This has proved successful in giving an 
explanation not only of the complexities of the 
spectra of the elements but also of many of the 
most recondite problems of atomio physios. It 
has been applied to account in a general way for 
oertain radioactive relations like the Geiger- 
Nuttall rule, while Gfamow has utilised the theory 
to acoount for the artificial transformation of 
elements by partioles of very low speed whioh on 
classical mechanics had no possibility of entering 
a nucleus. 

The essential correctness of the ideas underlying 
the wave-mechanics has been verified by the direct 
experiments of Davisson and Germer, G. P. 


Thomson and Stem, by observing the diffraction 
effects produced by electrons and atoms when 
they fall on a crystal. 

It will be seen that the past twenty-five years 
has been mainly occupied in an intensive study 
of the properties and structure of the atomB of 
the elements An enormous new territory of know¬ 
ledge has been opened up and surveyed in detail. 
While the first idea of the quantum theory of 
radiation had been advanoed by Planck in 1906 
to account for the distribution of energy in the 
spectrum of a hot body, it was not until the period 
under review that the full significance and fruitful¬ 
ness of the new conception was generally recog¬ 
nised It was early applied by Einstein to explain 
the photo-electric effect and by Nemst and Debye 
to account for the variation of specific heat with 
temperature, but its full importance was not 
realised until Bohr’s work on the origin of spectra 
The interchange of energy between a quantum 
and an electron was made dear, while the inter¬ 
action with an electron, whioh gives rise to 
scattering, was examined and explamed by 
Compton on the quantum theory 

Another strange type of interaction between 
radiation and matter has recently been discovered. 
When a gamma-ray of high quantum energy inter¬ 
acts with the intense eleotrio field near a nucleus, 
the energy of the gamma-ray may be transformed 
with the appearance of an electron pair—one 
positive and the other negative Sinoe the mass 
energy of the electron pair is about one million 
volts, this type of interaction only ocours when 
the quantum energy of the gamma ray exceeds 
this value The passage of high-frequency radia¬ 
tion through matter of high atomio weight is one 
of the simplest ways of producing positive electrons 
for study in the laboratory 

Only brief reference can be made to two 
important problems whioh have oooupied the 
attention of many investigators throughout the 
world during the last few years, namely, the ooamio 
rays and the transformation of matter. The 
existence of a very penetrating radiation in our 
atmosphere was first shown by Kolhbrster, and 
the properties of this radiation have been ex¬ 
amined by Millikan, Clay, A. H. Compton, 
Blackett and many others. When we consider the 
minuteness of the ionising effect of this radiation 
in an electroscope near the earth, much s kill and 
technical ability have been required to make 
aocurate observations often under difficult con¬ 
ditions. The investigations have been world-wide, 
and have involved measurements in deep water, 
on land and sea, on high mountains and at different 
heights in our atmosphere, extending far into the 
stratosphere. 



May 4, 1935 


NATURE 


685 


It now seems likely that the mam radiation 
consists of a stream of fast electrons both positive 
and negative possibly also protons with an 
admixture of high frequency radiation It is 
believed that some of the partiolea have energies 
so high as 10* volts and a few as high as 10“ volts 
—energies of a different order of magnitude from 
those to be expected from the transformation of 
atoms Naturally there has been much speculation 
as to the ongin and nature of this extraordinary 
radiation which appears to come either from the 
oonfines of our atmosphere or from the depths 
of outer space The conditions under which par 
tides can reach such gigantio energies constitute 
one of the outstanding unsolved problems of physios 

While the natural transformation of the radio 
active elements was made clear m 1903 the proof 
of the transmutation of many of the stable 
chemical elements by artificial methods belongs to 
the past quarter of a century The study of these 
transformations has been very fruitful leading to 
the discovery of three important entities m the 
structure of the atom—the proton neutron and 
the positron the counterpart of the negative 
electron of small mass 

In order to produce a veritable transformation 
of an element it is necessary to ohange its nuclear 
oharge or its moss or both together The chief 
method employed for this purpose is to bombard 
the element under examination by fast partioles 
like protons neutrons or « particles Occasionally 
one out of a great number of these partioles may 
happen to penetrate a nuoleus and be captured 
by it The resulting nuoleus may be unstable and 
break up with explosive violence hurling out a 
fast particle or particles and sometimes emit 
ting high frequency radiation The residual 
nudeus may be either a stable element or an 
unstable element whioh behaves like a radioactive 
body The production of artificial radioactive 
bodies in this way by a particle bombardment was 
reoently observed by M and Mme Curie Johot 

The first successful experiment on transmutation 
was made m 1919 when nitrogen bombarded by 
a-particles was found to be transformed with the 
emission of fast protons Rutherford and Chadwiok 
found that about a dozen of the lighter elements 
suffered a similar type of transformation under 
the same conditions In order to extend these 
observations investigations were begun often on 
* large soale to produoe intense streams of fast 
particles of different kinds to be used fbr bombard 
mg purposes Cockcroft and Walton first showed 
that marked transformations oould be produced 
to the light elements lithium and boron when they 
bombarded by streams of fast protons 
•bbalarated to a discharge tube Lawrtnoe, in 


California used an ingenious method of obtaming 
fast particles by multiple acceleration in a magnetic 
field and was able to obtain swift particles of 
energies as high as two million volts He found 
that the ions of heavy hydrogen of moss 2 were 
even more effective than protons in producing 
new types of transformation m a number of 
elements In some cases neutrons as well as 
protons and a particles appeared as a result of 
the transformations 

The disoovery of the neutron by C hadwick has 
proved of great importance not only m simplifying 
our ideas of the structure of nuclei but also as an 
extraordinarily effective agent in bringing about 
the transformation of many elements aa was first 
shown by Feather and Harkins Fermi and his 
oo workers m Rome made an important advance 
when they showed that neutrons oould enter freely 
into the structure of even the heaviest nuclei m 
many cases loading to the production of artificial 
radioactive bodies which broke up at a character 
istio rate with the emission of fast negative 
electrons More than fifty of these radioactive 
bodies are now known 

By those transformation methods it has been 
found possible to build up heavier atoms from 
lighter to break some atoms into fragments and 
to produce radioactive isotopes in great numbers 
New and unsuspected stable isotopes of the 
elements like H* He* and Be* have been brought 
to light and gamma rays of much higher frequency 
than those from the natural radioaotive bodies 
have been observed 

The rapid advanoe of our knowledge of nuclear 
transformations has been in no small part due 
to the development of new technical methods of 
attack for example the automatic method of 
oountmg at partioles and protons devised by Wynn 
Williams the Geiger Muller tube for recording 
positive and negative electrons and that wonder 
ful instrument the oloud ohamber devised by 
C T R Wilson The development of fast diffusion 
pumps by Gaede has made possible the rapid 
production of high vacua and the application of 
high potentials to discharge tubes 

Our ideas of the structure of atomio nuclei are 
still in a very tentative state but it is generally 
believed that the proton and neutron are the 
primary building units The exaot relation if any 
between the proton and neutron is still uncertain 
Some believe they are mutually convertible m a 
nucleus by the gain or loss of an electron and that 
even negatively oharged protons may be formed 
Much more information is required before we can 
hope to reach a satisfactory explanation of nuolear 
structure and any detailed theory applicable to 
the nucleus is probably far distant 




NATURE 


May 4, 1935 


Isotopes 

By Dr. F W Aston, frs, Tnnity College, Cambridge 


''HE subject of isotopes is particularly suit¬ 
able for inclusion in this special issue of 
Nature, for it is just twenty-five years sinoe 
Soddy published the first valid proof of their 
existence The earlier speculations of Crookes and 
others had been found to rest on unsound observa¬ 
tions. Discussing apparent chemical identities 
among the products of radioactivity, Soddy said 
“Chemioal homogonoity is no longer a guarantee 
that any supposed element is not a mixture of 
several of different atomic weights, or that any 
atomic weight is not merely a mean number” 
The basis of his evidence was the law connecting 
radioactivity and chemical change, in the dis¬ 
covery and enunciation of which he played so 
prominent a part This law asserts that a radio¬ 
active element when it loses an a-particlo goes back 
two plaoes in the periodic table , when it loses a 
P-particle it goes forward one place It follows 
that by the loss of one a-particle followed by two 
p-particles, the atom, though weighing four units 
less, will have regained its nuclear charge and 
returned to its original place. 

Such changes result in bodies to which Soddy 
applied the following words “The same algebraic 
sum of the positive and negative ohargos in the 
nuoleus when the arithmetical sum is different 
gives what I call ‘isotopes’ or ‘isotopio elements’ 
because they occupy the same place in the periodic 
table They are chemically identical, and Bave 
only as regards the relatively few physical pro¬ 
perties which depend upon atomic mass directly, 
physically identical also” Since the radioactive 
disintegration of uranium should result m 16ad of 
atomio weight 206, and that of thorium in lead of 
atomic weight 208, Soddy maintained that the lead 
found m uranium minerals should be lighter and 
that in thorium minerals heavier than ordinary 
lead, of atomic weight 207 2. 

The idea that ordinary elements oould consist 
of atoms of different mass reoei ved great opposition, 
for it appeared quite incompatible with suoh facts 
as the constancy of chemioal atomic weight, the 
apparently perfect homogeneity of elementary 
gases, and the almost incredible invariability of 
such accurately measurable constants aa the 
electrical conductivity of mercury independent of 
its source. Nor was it at first supported by the 
only available method of comparing the weights 
of individual atoms. Sir J J. Thomson’s parabola 
analysis of positive rays, which was then being 
perfected, for suoh elements as hydrogen, carbon, 


nitrogen and oxygen gave only singlo parabolas. 
Neon, on the other hand, gave two parabolas, the 
one expeoted at 20 and a second fainter one at 22. 
Experimental evidenoe indicating partial separa¬ 
tion of the hypothetical constituents of this element 
by diffusion was obtained in 1913, and when the 
War stopped work, there were several lines of 
reasoning suggesting that it consisted of isotopes, 
but none of those was sufficiently strong to carry 
conviotion 

During the War, Soddy’s prediction ooncermng 
the atomio weights of leads from uranium and 
thorium minerals had been triumphantly vindi¬ 
cated by some of his most severe critics, the 
experts in chemical atomio weights, and it was 
realised that the most satisfactory proof of the 
isotopio nature of neon could be obtainod by much 
more accurate analysis of its positive rays An 
instrument using a focusing device capable of a 
resolution of 1 in 130 and an aocuracy of 1 in 
1,000 was set up in 1919 by the writer and called 
a ‘mass-speotrograph’, a term which has now been 
extended to all devices oapablo of analysing mass- 
rays This instrument not only proved that neon 
was a mixture of atoms having weights, or mass 
numbers, 20 and 22, but also that ohlorine con¬ 
sisted similarly of isotopes 35 and 37, and indeed 
that the majority of all elements were complex 
Thus krypton, the first element shown to be 
multiple, had six isotopes, 78, 80, 82, 83, 84, 86 
Of the greatest theoretical importance was the 
fact that the weights of the atoms of all the 
elements measured, with the exception of hydrogen, 
were whole numbers to the aoouraoy of measure¬ 
ment This ‘whole number rule’ enabled the simple 
view to be taken that atoms were built of two 
units, protons and electrons, all the former and 
about half of the latter being bound together to 
form the nuoleus 

The analysis of the elements advanced rapidly, 
Dempster in America discovering the isotopes of 
magnesium, calcium and zinc by means of an 
instrument of his own design having magnetic 
focusing. By 1926, when the first mass-spectro¬ 
graph was dismantled to be replaoed by a more 
powerful one, information on the isotopio con¬ 
stitution of more than half the elements had 
been obtained. The new instrument was designed 
primarily for measuring the minute variations of 
the masses of atoms from the whole number 
rule, and had a resolving power ample for the 
heaviest elements. By its means the search for 



May 4, 1935 


NATURE 


687 


isotopes has been earned on until a few months 
ago 

The difficulty of obtaining the necessary rays 
for analysis varies enormously from element to 
element Two main devices are employed the 
ordinary gas discharge which requires the elemont 
to be volatile or form suitable stable volatile com¬ 
pounds , and the anode ray discharge, in which 
the halide or other compound of the elemont is 
treated as the anode in a discharge at low pressure 
The inert gases arc particularly suitable to the 
first method, the alkali metals to the second, other 
groups of elements being intermediate The 
largest group recently investigated was that of the 
rare earths These yielded to anode ray methods, 
and during the work some thirty new isotopes 
were discovered 

From the point of view of the identification of 
the more abundant isotopes, our knowledge is 
nearly oomplete Ot the more common elomonts 
all but four—palladium, indium, platinum and 
gold—have yielded definite information on their 
isotopic constitution The resistance of these four 
is due to their chemical properties, which make 
the production of their rays peculiarly difficult 
In all, some 247 stable isotopes are now known, 
of which seven were discovered by observations 
on optical speotra, and have since boon confirmed 
by the mass-spectrograph This largo assembly 
shows many empincal laws, of which perhaps the 
most remarkable is that no odd numbered element, 
with the possible extremely rare exception H’, has 
more than two isotopes Even elements are not 
so limited The most complex elemont so far 
observed is tin, with eleven isotopes ranging m 
mass number from 112 to 124 One of the most 
astonishing results is that, for practically every 
natural number up to 210, a stable elementary 
atom is known, many are filled twice over and a 
few three times with 'isobares’, that is, atoms of 
the same weight but different chemical properties 
Schemes of tabulation of all the known species 
have led to the prediction of isotopes and to 
theories of nuclear structure to account for their 
occurrence 

Instead of the original view that the nuclei of 
atoms consisted of protons and electrons, it is now 
considered more likely that they are built of protons 
and neutrons In either oase the binding forces 
holding the particles together must represent loss 
of energy, that is, loss of mass. Hence it is that 
the atom of hydrogen has abnormally high mass, 
and that the acourate determinations of divergences 
from the whole number rule are of such profound 
theoretical importance As has been stated, my 
•eoond mass-spectrograph was designed for this 
«od found capable of an accuracy m favourable 
<JMe» 6f 1 in 10,000. The atom of oxygen, 16, was 


chosen as standard and the percentage divergencies 
called ‘packing fractions’, wore determined for a 
large number of elements These when plotted 
against mass number were found to fall roughly 
on a hyperbolic curve Our knowledge in this 
field has been notably increased by the brilliant 
work of Bainbridge, who, bv means of a powerful 
mass-spectrograph of original design set up at 
Swarthmore, discovered new isotopes of tellurium, 
rectified results on zinc and germanium and made 
many of the most accurate comparisons of mass 
so far known 

The relative abundance of the isotopes of an 
element can be measured m several ways, the most 
general lining by photometry of mass spectra 
From this and the masses of tho isotopes it is easy 
to calculate the mean atomic weight This with 
proper corrections oan be used to ehook the 
chemical atomic weight During tho past six years, 
nearly every atomic weight has been determined 
by this purely physical method, which has the 
great advantage of being, m general, independent 
of purity and requiring an almost infinitesimal 
quantity of material 

Tho masses of the atoms H‘, C“, N 14 and O'" 
aH determined by the second mass-spectrograph 
and published in 1927 agreed to 1 part m 10,000 
with the aocepted chemical atomic weights of 
these elements, but shortly after, observations on 
band speotra made by Giauque and Johnson 
showed the presence of heavier isotopes 17 and 18 
in oxygen Their abundance determined by 
Mocke was such that the ohemioal unit of atomio 
weight O was about 2 10*' groator than the 

physical one, 0‘*. Carbon and nitrogen wore 
found later to possess heavier isotopes, and Birge 
pointed out that to satisfy the values hydrogen 
must have them also Urey took up tho problem 
and, happily unaware of the real uncertainty in 
tho figures concerned, with the collaboration of 
Bnckwedde and Murphy fractionated liquid 
hydrogen and proved by examination of the 
Balmer lines that H* was present Washburn 
showed that its heavier atoms could lie concen¬ 
trated by electrolysis of water This method 
was developed so rapidly and brilliantly by 
Lewis that, soon after its discovery, pure ‘heavy 
water’ had been obtained m appreciable 
quantity 

The isotope of hydrogen of mass 2 oannot be 
treated as a normal isotope Its exceptional 
difference in mass enables it to be separated with 
comparative ease in a pure state It has been 
given the name deuterium, symbol D, and heavy 
water (D,0) is now obtainable m quantity at 
reasonable prices, one of the most surprising 
and interesting reagents in the whole history of 
scienoe. 
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Induced Radioactivity 

By Dr C. D. Ellis, fb8., Lecturer in Physios, University of Cambridge 


I T is just over a year since M and Mine Curie- 
Joliot announced that they had succeeded in 
producing radioactive atoms of low atomic number. 
In their first experiments they discovered that, 
when aluminium was bombarded by a-particles, a 
radioactive isotope of phosphorus was produced 
according to the reaction 

jaAl* 7 +,He‘ -*■ lt P*°+o« 1 

The behavidur of this radio-phosphorus was 
quite analogous to that of the naturally oooumng 
radioactive elements, except that instead of (l-rays, 
that is negative electrons, positrons were emitted, 
resulting in the formation of a known stable 
isotope of silicon 

U P*»-* i,Si M + *. 

The half period of the radioaotive decay was about 
3-2 minutes 

Similar results wore found to occur using boron 
or magnesium instead of aluminium. With the 
ordinarily available a-particle sources, the amounts 
of these radioaotive bodies that are produood is 
extremely small Even if all the a-partioles 
omitted from the source are arranged to hit the 
aluminium, the resulting radioactivo phosphorus 
will have only about one millionth to one ton- 
millionth of the aotmty of the souroe Theso 
small intensities are responsible for the main 
difficulties in the experiments, which would be 
impossible but for the delicate oountmg dovices 
devised by Geiger 

Since the initial discovery of the Joliots, other 
methods, as suggested in fact by them, of forming 
radioactive elements have been discovered 
Protons, deuterons and neutrons have all been 
found to lead to nuclear reactions which produoe 
radioactive produots. This is not the ocoasion to 
give a list of all the now radioactive isotopes that 
have been discovered. It will suffice to say that 
more than fifty have already been identified One 
important aspect of this may be noted Aston’s 
work in furnishing a list of all the stable isotopes 
at least made possible speculations about the 
structure of nuolei—why oertain combinations of 
protons and neutrons did ooour and others did 
not. His later and more delicate work on the exact 
masses of the isotopes gave information about the 
energy of binding of these nuolei and provided a 
basis for quantitative theories Now, direotly 
following from the Joliots’ discovery, this field is 
suddenly enriched by a large number of new nuclei 
about which, by appropriate experiments, we may 


reasonably hope to obtain similar information 
Above all, this discovery must be considered as 
a remarkable extension of the possibilities of our 
knowledge 

It is interesting to consider the relation of these 
now radioaotive isotopes to the already known 
stable isotopes It is clear that oortam combina¬ 
tions of protons and neutrons oan form permanent 
nuclei The ontenon of this permanency lies in 
the fundamental laws of interaction of proton and 
neutron, but the question whether a given nuoleus 
is absolutely permanent or radioactive is connected 
with what might be termed the possibility of 
existence of neighbouring nuolei. Whether a given 
nuoleus A is stable or radioactive depends, so far 
as our present knowledge goes, simply on the 
question whether the reaotion A—*B + C is en- 
dothermio or exothermio, B and C being other 
possible nuolei In practice, the only reasonable 
possibilities for C are proton, neutron, a-partiole, 
electron or positron In the natural radioaotive 
elements, C is either an a-partiole or an electron ; 
in the newly discovered radioaotive elements, C is 
either an eleotron or a positron As yet, no case is 
known of induoed radioactivity with emission of 
a heavy particle 

In a general way, it is easy to see the factors 
which determine whether positrons or electrons 
are emitted Assuming that nuolei are built up of 
combinations of protons and neutrons, an examina¬ 
tion of the list of the known stable isotopes shows 
clearly that permanently stablo nuclei are only 
formed when the ratio of the number of neutrons 
to protons lies within a narrow range Isotopes 
with either a smaller or greater neutron/proton 
ratio do not occur naturally Now the addition of 
an a-partiole (two neutrons-)-two protons) and the 
emission of a neutron is, in effect, an addition of 
one neutron and two protons, and means, therefore, 
a lowering of the neutron/proton ratio. If this 
ratio for the new element lios outside the stability 
range, the element will be radioaotive, and the 
change will clearly be in the direction of raising 
the neutron/proton ratio. This oan be effected by 
the switch of a proton into a neutron with emission 
of a positron On the other hand, if the initial 
absorption of an a-partiole oauses the emission of 
a proton, the situation is exactly reversed and a 
radioactive element so formed will emit negative 
electrons accompanied by a nuclear switch of a 
neutron into a proton. As an example of this 
latter process we may take magnesium bombarded 
by a-particles Magnesium has three stable 
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isotopes and one of them undergoes the follow¬ 
ing reaction . 

ll Mg**+,Ho*- l ,Al“+ 1 H'. 

The aluminium isotope so formed is radioactive 
with a period of two and throe quarter minutes, 
with emission of negative electrons 

The use of protons and deuteronH to cause 
nuolear reactions loading to radioactive products 
has already been referred to but is of especial 
interest, sinoe the intensity of the bombarding 
beams is here under control, and by Buflioient 
technical application can be largely increased 
Already Lawrence has produced a radioactive 
body in amounts comparable with that of the 
naturally occurring radioactive substances. A 
particularly interesting example is that of sodium 
bombarded by deuterons, when the following 
reaction oocurs . 

1I Na“-f J D'-* ll Na“+ I H». 

This new isotope of sodium disintegrates under 
emission of (3-particles with a period of fifteen and 
a half hours The p-particles are not particularly 
energetic, having an upper limit of onergy of only 
about one million volts, but an intense high- 
frequency Y-radiation of about five and a half 
million volts is also emitted Using 1 microampere 
of 1 '7 million volt deuterons for one hour gave 
already a two hundredth of a milhcuno of radio¬ 
active material This is an amount tho effects of 
whioh can be deteoted by ordinary ionisation 
methods, and there is every reason to believe that 
it will be possible soon to increase the yield very 
greatly 

A great number of interesting investigations 
will be rendered feasible when it is possible to 
obtain in quantity a radioactive body suoh as 
this with a conveniently long period and emitting 
suoh high-frequency y-radiation. 

The most striking results, from the point of 
view of the number of new radioactive elements 
produced, have been obtained by Fermi, using 
neutrons as bombarding particles. The neutrons 
for these experiments are obtained by allowing 
a-partioles to fall on beryllium, in practice by 
filling a small tube with beryllium and a certain 
quantity of radon. The number of neutrons is 
only about one hundred thousandth of the number 
of ot-partiolea emitted by the source, but their 
effioienoy in producing nuolear reactions is muoh 
greater. In fact, a large percentage of the neutrons 
whioh hit the nuoleus produoe an active atom. 
These experiments have also a far greater range 
than those using a-partioles or protons, sinoe the 
abaenoe of charge on the neutron removes Any 
distinction between light and heavy elements. 


The new radioactive isotopos formed in this way 
are spread fairly uniformly throughout tho periodic 
table , for example, active bodies are formed from 
fluorine and magnesium, ami also from thorium 
and uranium In general, for hght elements the 
prooess of activation consists m the capture of the 
neutron and simultaneous emission of an a- 
particlo or proton The resulting nucleus has then 
a higher neutron/proton ratio than corresponds to 
stability, and tho neoessary balance is re-estab¬ 
lished by the radioactive change of a neutron into 
a proton inside the nucleus with emission of an 
electron For elements of higher atomic number, 
the chance of the initial ejection of a positively 
charged a-particlc or proton is diminished by the 
stronger attractive field of the nucleus, and the 
initial prooess is more likely then to lie just a 
simple capture of tho neutron, again loading to an 
active nucleus with too high a ncutron/proton 
ratio 

There are several points about the processes 
involved in the direct capture of & neutron which 
are not at present easy to understand, but it is 
plausible that the probability of capture should 
inorease as the energy of tho neutron is decreased 
Fermi has in fact shown that the efficiency of 
production of some radioactive elements may be 
increased ten to one hundred times by surrounding 
the source and target by paraffin or water dunng 
bombardment The primary neutrons emitted 
from tho source are slowed down by elastio 
collisions with the hydrogen nuclei, and m this 
state are more easily captured by the nuclei of 
the bombarded substance 

Finally, as an example of the flexibility of those 
methods of producing new nuclei, we may consider 
the formation of a oertam radioactive isotope of 
aluminium, uAl*‘ This can be formed now in 
no loss than five distinct ways, starting from 
different substanoes and using different bombard¬ 
ing particles 

Neutrons fired on to either aluminium, silicon, 
or phosphorus form this body according to the 
schemes , 

„A1« + „»> -» „A1" 
lt Si" + .n 1 — uAl** -f ,H l . 

1.P" + »n l -* uAl** +|He* 

One can also use deuterons on aluminium or 
a-partioles on magnesium, tho latter reaction 
having already been mentioned in another con¬ 
nexion • 

uAl*’ + ,D* - jjAl" f,H l 
„Mg” + ,He‘ - „A1" +.H- 

In every ease the same final produot is obtained, 
whioh emits P-partioles to form uSi** and has a 
period of about two and three quarter minutes 
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X-Ray Crystal Analysis 

By Sir William Bragg, o.m , f r s , Fullen&n Professor of Chemistry, Royal Institution, 
and Director of The Davy-Faraday Researoh Laboratory 


r I ''HE development of the analysis of crystal 
A structures by means of X-rays has fallen 
entirely within the period which the citizens of 
the British Commonwealth are now reviewing 
Soon after the beginning of the present reign, a 
group of German scientific workers made the 
primary and fundamental discovery But although 
the first step was taken abroad, the immediate 
and consequent advances were made in England , 
and throughout the whole twenty-five years 
British workers have taken a full share in the 
development of a subject winch has now grown to 
extraordinary magnitude The story of it falls 
happily, therefore, on the ears of those who now 
celebrate the King’s Jubilee and consider the 
advances in knowledge which have been made 
during his reign 

The first experiments were made in Mumoh in 
1912 and have been described in a fascinating 
manner by Friednoh, who helped to conduct them , 
his account is to be found m Die Naturunssenachaftm 
for April 22, 1922 As has been pointed out by 
W L Bragg (“The Crystalline State”, p 271) the 
conditions m Munich at that time were peculiarly 
favourable to the event which gave rise to a new 
branch of science Laue, a great mathematician, 
was profoundly interested in interference phe¬ 
nomena, and Soinmerfeld, a great mathematical 
physioist, in the nature of X-rays and their 
excitation by the stopping of cathode rays, whdo 
Groth was the world’s most famous authority on 
crystallography. The actual incident whioh pre¬ 
cipitated the disoovery was a dootor’s dissertation 
by Ewald, who at that time had undertaken, under 
Sommerfeld’s guidance, the study of the passage 
of light waves through a crystal, considered as a 
regular arrangement of scattering atoms When 
disoussing Ewald’s problem, Laue was led to ask 
what would happen if {ho waves were so short 
that the wave-length was less than the interatomic 
distances in the crystal. He realised that spectra 
should be formed and that waves so short as to 
be diffracted in this way would be X-rays An 
informal discussion on the possibility of observing 
this phenomenon took place after one of the 
oolloquium meetings and Friedrich, who was then 
Sommerfeld’s assistant, volunteered to carry out 
some experiments Success came after several 
failures. Fnedrioh gives a vivid picture of his 
feelings when he saw the diffraotion pioture in the 
developing dish 


At that time the writer of thin review was con¬ 
tending strongly that the X-rays must be regarded 
as oorpuscular, if their general behaviour, and m 
particular their relations to cathode rays, were to 
be explained systematically It did not occur to 
him at that time that undulatory and corpuscular 
theories oould be held and worked simultaneously. 
Consequently, the new experiment seemed to be 
fatal to his views It is now understood, of course, 
that the two theories must go in double harness, 
even if they do not always seem to pull together. 

Naturally perturbed at the apparent contra¬ 
diction, the writer suggested to his son, who had 
just completed his course at the University of 
Cambridge and was looking for a problem to 
attaok, that he should study the new experiment 
and see if any reconciliation could be found The 
conclusion that Laue was essentially oorreot was 
soon found to be inevitable At the same time, it 
appeared to the young worker that Laue’s ex¬ 
planation of the details of his zinc blende photo¬ 
graphs was unnecessarily complicated. Ho found 
it simpler to approach the problem with the idea 
that electromagnetic pulses, equivalent to ‘white 
light’m the X-ray region, were reflected from the 
crystal planes This was suggested by the be¬ 
haviour of the spots in tho photograph when the 
crystal was tilted and by their shape He was 
then able to draw certain conclusions as to the 
structure of zino blende This result was published 
m November 1912 The Laue photographs of 
sodium chloride and potassium chloride were 
found to be even simpler than that of zinc blende, 
so that all the details of their structures could be 
found. These two were tho first crystals to be 
analysed 

Meanwhile, the writer at Leeds, and Moseley 
and Darwin at Manchester, examined the reflected 
beams of X-rays, using ionisation chamber and 
absorbing screens, and found that they had all 
the characteristic properties of the incident beam 
From these researches came the X-ray ionisation 
speotrometer, which showed not only the ‘white’ 
radiation reflected over a wide range of angle 
but also the peaks of the characteristic line 
spectrum of the material of the target in the X-ray 
tube. 

The discovery of the lipe speotrum had two 
results. In the first plaoe, it made oryBtal analysis 
enormously more powerful. Several fairly simple 
structures were quickly solved by its means, such 



May 4, 1935 


NATURE 


a* zino sulphide, iron pyrites, fluorspar and oalcite. 
In the seoond place, the high-frequency spectra of 
the elements oould be measured accurately. This 
led to the brilliant and well-known generalisation 
of Moseley who, by using an extended range of 
antioathodea, was able to formulate the laws 
relating frequency to atomic number. Moseley’s 
death at Qallipoli in 1915 was a sad blow to the 
development of a new soienoe 

The outbreak of War in 1914 put an end to 
most of the researches in crystal analysis then 
proceeding. In the two short years great progress 
had, however, been made. The determination of 
crystal structure had begun. The ionic, or hetero- 
polar, character of many crystals had been dis¬ 
covered. It is to be observed that in some of these 
early determinations the X-rays were called on 
for nothing more than a simple and ready deoision 
between structures already suggested by other 
considerations. But the decision was final and 
very helpful The measurements of the intensities 
of the rays reflected from the various crystal planes 
had not yet oomo to play the important part that 
it does to-day. The measurements were used to 
determine the geometrical quantities of the crystal, 
the size of the unit oell and a few important data 
as to the relative positions of the elements in it 
Intensities were measured in oertain cases, but no 
great aoouraoy was required Indeed, the technique 
was barely able to supply it. Moreover, there was 
the difficult question of the interpretation of the 
meaning of intensity measurements Darwin had, 
indeed, covered almost the whole ground of the 
theory of X-ray reflection. He distinguished 
between the perfect crystal, whioh is indeed a 
rarity, and the so-oalled 'mosaio crystal’, whioh 
consists of an assemblage of small and more perfect 
crystallites, mutually aligned with greater or less 
aoouraoy. But his results were not put to their 
frill use. 

In some of the neutral countries work was 
oarried on, and important results were obtained. 
In Sweden, Siegbahn developed a fine school 
devoted to spectrum measurements In whioh 
extraordinary accuracy was obtained. In Switzer¬ 
land, Debye devised the ’powder’ method whioh 
oould be applied to the analysis of materials so 
finely subdivided that the crystalline character 
oould not be observed even with the aid of the 
miorosoope. The crystalline character of oolloidal 
■“•pensions, for example of gold, was a disoovery 
of great interest. In America, Hull made use, 
independently, of the same method. The oon- 
sequenoe of this advance was the inclusion of a 
vast number of substaaoes, hitherto not reoognieed 
u oyttaQine, within the range of the X-ray 
Whlysl*. 


As soon as the laboratories oould settle down to 
work again, after the War was over, the new 
subject was energetically studied all over the 
world and progress was rapid It was natural that 
in the first place efforts should be devoted to the 
task of shaping a new crystallography. The old 
had been founded almost entirely upon the 
external characteristics of orystals , the new gave 
insight into the body of the crystal and was 
obviously muoh more fundamental. The dis¬ 
coveries that had already been made gave promise 
of various useful generalisations, and these called 
for careful examination. Three main types of 
structure were to be recognised They may be 
illustrated from the work done before the War. 
There was the heteropolar type represented by 
rooksalt, in which ions were arranged so that each 
ion of one sign was surrounded by a oertain 
number of ions of the oontrary sign, all equally 
related to it. There was the homopolar type 
represented by diamond, in which the atoms were 
held together by the valency bonds of the chemist, 
now called oo-valent bonds. In the diamond and 
other structures such bonds linked the crystal 
together into one whole. We know now that m 
most organio orystals only the atoms of eaoh 
moleoule are so linked together, the ties between 
molecule and moleoule being the compara¬ 
tively weak foroes of Van der Waals Lastly, 
there were the metals suoh as, for example, 
aluminium, in whioh the atoms were held to¬ 
gether by what may be termed an electronic 
oement. 

In all these types one common and most im¬ 
portant feature at onoe emerged The atoms or 
ions retained their characteristic dimensions in 
whatever structure they were embodied The 
first tables of atomio or lonio radii were drawn up 
by W L. Bragg, and in Finland by Wasastjerna. 
Ota these considerations Goldschmidt and his 
assistants reared a ‘geoohemistry’ whioh showed 
how largely the various forms of crystal structure 
were governed by rules of geometry. To Niggli 
we owe the idea of a systematic deduction of the 
‘spaoe-group’ by means of X-ray data. 

The most important constituents of the earth’s 
crust are the silicates. Their immense variety of 
structure and chemical constitution had long pre¬ 
sented an analytical problem whioh seemed to be 
insoluble by the older methods. W. L Bragg and 
his oolleagues at Manchester have been suooeaaful 
in resolving their oomplioations. The oxygen 
atoms, it seems, play a leading part in the structure. 
They form the bricks, laid as regularly as possible ; 
while the other constituent atoms, used somewhat 
indiscriminately, bind the whole together. In the 
course of this work it has been neoessary to 
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measure the intensities of the reflections from the 
vaxiouB crystal planes, determining their values 
relative to the primary rays The electron dis¬ 
tributions within the atoms also required evalua¬ 
tion, for whioh the theoretical work of Hartree 
and the experimental work of James and others 
proved invaluable. Also, at the University of 
Manchester a study of alloys has been very suo- 
oeesful, Bradley’s determinations of Y-brass and 
a-manganese leading the way At the present 
moment this branch of the subject is developing 
rapidly , by its means new insight is being gained 
into many metallurgical problems To the study 
of alloys, Westgren in Sweden contributed muoh 
pioneering work Another outstanding contri¬ 
bution has been Hume-Rothery’s theory that the 
electron-atom ratio is a major factor in determining 
the type of an alloy structure. 

Crystals composed of the complicated molecules 
of orgamo substanoes require speoial treatment 
if complete solutions are aimed at. It can be 
shown that evory reflection which a crystal yields 
implies a harmonic variation of eleotron density, 
the magnitude of which corresponds to the in¬ 
tensity of the reflection. By measuring the 
absolute intensities of one or two hundred reflec¬ 
tions, and summing up the implied harmomo 
variations in the manner of a Fourier series, a 
picture of the distribution of electron density is 
obtained The result is usually displayed in the 
form of a contour map, showing the densities 
projected upon some principal plane The atoms 
are dearly outlined and their positions can usually 
be determined with great aoouracy. Very interest¬ 
ing determinations have been made in this way 
by J. M Robertson, Iball, Miss Knaggs in the 
Davy-Faraday Laboratory, by Wyckoff in America 
and others Here again there emerges a remarkable 
oonstanoy in the distances between atomio centres • 
given a pair of atoms and the character of the bond, 
single, double or treble, the diatanoe that separates 
them seems to be always the same, in whatever 
structure they enter In this case there is an added 
oonstanoy m the orientations of the bonds in 
general: though in speoial circumstances varia¬ 
tions may be forced upon them. 

One of the most remarkable of the organio sub¬ 
stanoes is the carbon ohain which is the essential 
part of the paraffins, fatty acids, aloohols and the 
like. Its oomplete elucidation is due to Mdller, 
Shearer and Piper in Great Britain, to M. de 
Broglie, Friedel and Trillat in France, and to 
others. The frequency with which the long chain 
appears in the construction of Nature is extra¬ 
ordinary and suggestive. It may be all of carbon, 
as in the cases just quoted: or it may indude 
nitrogen as in the proteins, or as in oelluloee it may 
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oonsist of a senes of linked rings each formed of 
carbon and oxygen 

Some of the most remarkable investigations in 
orgamo substances have been made by Bernal, his 
subjeot being the vitamins and other biological 
structures. In this way the X-ray analysis is now 
contributing to biology 

No one expected, when the new study began, 
that suoh a complicated substance as cellulose 
would have yielded to treatment but Mark, and 
Polanyi m Germany, and many others have found 
it possible to gam much useful information from 
the X-ray photographs, ill-defined as they are in 
comparison with those of crystals that can be 
recognised as suoh This work was, of course, 
inspired by the great importance of cellulose in 
many industries Later, Astbury, at Leeds, was 
able to solve the ounous problem of the extensi¬ 
bility of keratin and other proteins He was able 
to show, for example, why wool is elastic and silk 
is not, basing his explanation on the determination 
of their fundamental structure. Rooently he has 
explained in the same way the extensibility of 
nerve and muscle. 

Naturally the determination of crystal structure 
has given a great opportunity to the mathematical 
physicist to formulate the iaws whioh govern it, 
and to trace their actions The new system of 
wave-mechamos introduced by de Broglie and 
Schrhdmger has been brought to hear, and muoh 
interesting work has already been done To this 
Born, Hund, Hiiokel in Germany, Hartree, 
Fowler, Lennard-Jones in England, Compton, 
Pauling and Slater in Amenoa, and many others 
in all parts of the world have made contribu¬ 
tion. 

Lastly, a word must be said in respect to the 
technical applications of X-ray analysis These 
have been many and varied. A section of the staff 
of the National Physioal Laboratory under 
Shearer has been engaged in the study of various 
problems submitted by industry. A vast amount 
of research has been carried out in various plaoes 
on the deformation of metal crystals, and the 
alterations in structure and properties due to oold- 
working. In this Polanyi has been the pioneer. In 
England, G. I. Taylor has been a ohief con¬ 
tributor, while Gough at the National Physioal 
Laboratory has oonoemed himself chiefly with 
Hie special question of the nature of metal 
fatigue. 

This short sketch does but touoh on a few of 
the principal matters that have formed part of 
the development of a subject now grown to very 
large dimensions ; and it has only been possible 
to refer by name to a few of the many who have 
contributed thereto. 
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Low Temperature Research: Methods and Results 

By Prof F. A Lindbmann, f r s , Professor of Experimental Philosophy, 
University of Oxford 


F EW branches of scientific research have de¬ 
veloped more rapidly m the course of the 
last quarter of a century than the investigation of 
the properties of matter at low temperatures 
Twenty-five years ago such problems seemed of 
comparatively slight fundamental interest One 
knew, of course, that the electrioal conductivity of 
metals increased with falling temperature Dewar 
had shown that the specific heats of solids 
diminished somewhat But no striking new 
phenomena were expected, and no exciting theo¬ 
retical developments appeared likely to arise from 
research m these regions. Low-temperature work 
had gone out of fashion In Leyden alone, in the 
magnifioently equipped laboratory of Kamerhngh 
Onnes, a senes of elaborate and most accurate 
measurements of all sorts of properties of a series 
of substanoes attested that interest in this branch 
of knowledge was not extmot 

As so often happens, it was from quite an 
unexpected quarter that interest in the subject 
was revivified In 1905 Nernst had enunciated his 
famous third law of thermodynamics, according to 
which, in any thermodynamic process, at the 
absolute zero the rate of change of affinity with 
temperature equals the rate of change of the heat 
content. To test this, the atomic heats near the 
absolute zero had to be ascertained, and to this 
end, with characteristic energy, Nernst turned 
over his Berlin laboratory to low temperature 
research. It very soon emerged, somewhat unex¬ 
pectedly, that at low temperatures the atomic 
heats of all solids seemed to tend to zero. The 
kinetio implications of this discovery were far- 
reaching. 

Already in the year 1900 Planck had enunciated 
his famous law of complete radiation. In order to 
derive this, it had been neoessary to assume that 
linear oscillators obeying Maxwell’s equations 
could only absorb or emit radiation in quanta the 
energy of which was proportional to their fre¬ 
quency But sinoe it followed from Kirohhoff’s 
l*w that the same law of (radiation must emerge 
whatever the radiating entities, nobody had felt 
constrained to attach great importance to Planck’s 
revolutionary presupposition. True, linear oscil¬ 
lators on his premises would lead to a law agreeable 
to experiment, but then no one really believed 
that the radiation from a hot body was due to 
Hoear Herttian oscillators. Thus Planck Vepooh- 
making assumption was treated with the oom- 


fortable indifference with which one slurs over the 
details of processes introduced in so many imagin¬ 
ary thermodynamic oyclos 

Even when Einstein pointed out m 1907 that 
the variation with the temperature of the specific 
heat of the diamond could be accounted for by 
applying Planck’s premise to the atoms, it aroused 
little interest For the diamond had long been 
known to form an exception to Dulong and 
Petit’s law, and one was aceustomed to attribute 
the anomaly to polymerisation or some similar 
question-begging explanation 

When it appeared that not only tho atomic heat 
of the diamond, but also that of all solids, dimin¬ 
ished at low temperatures, the matter took on 
a new complexion , and after it had been shown 
that the atomic heats of all simple substanoes 
when plotted against the temperature could be 
represented by the same formula, containing only 
one parameter characteristic of the substanoe, it 
became clear that, far from being a special assump¬ 
tion introduced in an imaginary case—unimportant, 
since any permissible imaginary process must lead 
to the right result—Planck’s promise was a very 
vital physical fact 

If actual atoms in a space-lattice held in position 
by their mutual attractions and repulsions could 
only take up or lose energy m quanta proportional 
to their frequenoy, then there must be something 
radically wrong with the whole basis of classical 
dynamics The atomic heat measurements at low 
temperatures seemed to prove the major premise , 
and though we have now learnt to express it in 
the form that there are only a finite number of 
distinguishable states within a given energy range 
for the atoms in a crystal, the minor premise has 
finally won general acceptance Differences may 
still exist as to the best way of introducing the 
quantum hypothesis. Nobody would to-day deny 
that some definite break with the classical point 
of view was inevitable. 

- Until 1933 the methods used for producing low 
temperatures were the same in principle as were 
used by Dewar, Linde and Hampson, and mdeed 
by CaiUetet and Pictet. The obvious way to cool 
a substance is to place it in thermal contact with 
a substanoe oolder than itself Any substance will 
do, and it is dear that, in the first stages at any 
rate, a gas will be the easiest to oool, for to 
reduoO the temperature we must slow up the 
motion of the molecules. There are two simple 
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way* of doing thia. The first is to let them oollide 
with particles moving away from them. If a 
gas molecule is reflected from a fixed surface 
at the same temperature as the gas, its velocity on 
the average will be as great after the collision as 
before. But if the surface is not fixed but reoeding, 
the effective relative speed at the moment of 
collision will be reduced. Hence if gas molecules, 
instead of being enclosed in a vessel with fixed 
walls, are reflected from, say, a receding piston, 
their velocity will be lowered and the temperature 
of the gas will fall This is what happens when the 
temperature is reduced by the conversion of heat 
into external work The second method to cool a 
gas is to allow it to expand, that is, allow the 
molecules to recede from one another. If they 
naturally attract one another appreciably, this 
mutual attraction will tend to reduoe their speed 
as they move apart, in other words, to reduoe the 
temperature. This is the so-called Joule-Thomson 
effect which has been largely used m liquefying 
gases 

A liquid gas produced by either of these methods, 
or a combination of the two, can be further cooled 
by pumping off the gas above the liquid. This 
causes more moleoules to escape than return, and 
thus by doing work against the mutual attraction, 
as in the Joule-Thomson effect, tends to cool the 
liquid. A limit is set to this method of cooling, 
of oourse, by the fact that the vapour pressure 
diminishes exponentially with falling temperature. 
When the number of molecules which evaporate 
in unit time is so small that then latent heat just 
balanoes the inflow of heat due to imperfect 
insulation, no further reduction of temperature 
can be achieved By these means, using liquid 
helium and a battery of the most efficient pumps 
obtainable, a temperature of 0 7° was reached at 
Leyden by Keeeom. 

A totally different method, however, originally 
suggested by Debye and Giauque, has brought 
quite a new temperature region within our reach 
The entropy of a substance is a measure of its 
state of disorder. A set of molecules at rest in an 
accurate spaoe-lattioe would be in a state of com¬ 
plete order, that is, their’entropy would be zero. 
As Soon as their positions or motions vary, the 
entropy increases. Now paramagnetic salts con¬ 
tain atoms which behave like small magnets. 
Obviously, if their axes are all aligned parallel to 
one another, their positional state of order will 
be greater than when they are oriented at random. 
If we apply an external magnetic field, the axes 
of the magnetic atoms will all set themselves 
pkrallel to the lines of force. The entropy due to 
their positional disorder will therefore decrease; 
henoe if die substance is thermally insulated, the 
entropy due to their thermal motion must increase; 


in other words, heat will be developed. Now if 
this heat is carried away, for example, by placing 
the substance in contact with liquid helium, and 
the substanoe is again thermally insulated, it is 
dear that one can cool the substanoe by reversing 
the process. For when the external field is removed 
the axes of the atomio magnets will tend, under 
the influence of thermal agitation, to resume their 
natural disordered oondition, the positional entropy 
will increase at the expense of the entropy of 
agitation mid the temperature must fall. 

This effect was utilised by Giauque in Cali¬ 
fornia and by de Haas and Wiersma m Leyden 
in 1933 and by Kiirti and Simon in Oxford in 1934 
to oool subetanoes to extremely low temperatures. 
Experiments in the region between 0-03° and 1° 
can be carried out without difficulty, and at 
Leyden, where a very strong magnet is available, 
a temperature of 0 006° has actually been reached. 
A great deal of work will have to be done before 
this method is fully exploited, as for each tem¬ 
perature range a suitable paramagnetic salt is 
required, but there is little doubt that by employ¬ 
ing it in cascade or otherwise, extremely low 
temperatures will be as readily accessible to 
research as were temperatures a thousand times 
higher twenty-five years ago 

The measurement of these low temperatures 
naturally presents quite a new set of problems. 
Down to 1°, of oourse an ordinary helium gas 
thermometer can be used, further, sinoe all its 
constants are known, one can calculate the vapour 
pressure of helium and utilise this as a measure 
of the temperature down to 0 7° or even 0 5°. But 
at 0-1° the vapour pressure of helium is Id" mm. 
and at 0-03° it is Id 1 ” mm. of meroury. Quite 
different methods must therefore be employed to 
measure such temperatures 

Fortunately, one suoh method is ready to hand. 
The magnetio susceptibility of a paramagnetic salt 
is a measure of the ease with whioh the magnetio 
atoms can be oriented. The smaller the thermal 
agitation the more readily will they be directed 
by an external field. Thus, roughly speaking, the 
susceptibility will be inversely proportional to the 
temperature Obviously this rule is no more than 
a first approximation. Aoourate thermometry will 
only be possible when the susceptibility ourve has 
been linked up to the gas thermometer ourve by 
means of proper thermodynamic cycles, a research 
now in hand at Oxford. Onoe this has been done, 
these susceptibility measurements will form a very 
convenient form of thermometry enabling an 
aoonraoy of Id* degrees or even better to be 
achieved. 

Most of the phenomena at low temperatures 
have fallen into line with the prediction* or at 
any rate the explanations of the quantum 
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dynamics. The atomio heats of simple substanoes 
agree as well as can be expected with the theoretical 
expressions, especially when one remembers the 
difficulty of working out and weighting all the 
modes of oscillation of a space-lattice of atoms or 
even oomplioated molecules. The atomio fre¬ 
quencies calculated from elastic constants agree 
with those derived from the atomio heat ourves ; 
even the fine structure m the spectral lines due to 
nuclear spin is mirrored in anomalies in the 
spedfio heats at the calculated temperatures 
Quantum considerations, as Simon showed, enable 
one to understand the curious fact that helium 
remains liquid, in the sense that it has a very low 
visoosity, down to the lowest temperatures, though 
there is a point at which a oertarn order tends to 
be established. For with liquid helium the zero 
point energy is so great that at atmospheric 
pressure the substance can never beoome solid. 
If the pressure is raised, it oan be reduoed to the 
crystalline state even at temperatures ten times 
as high as its boiling point. 

There is, however, one phenomenon, and that 
a very striking one, that has so far defied adequate 
explanation. In 1913 Kamerlingh Onnes announced 
that when mercury was cooled below 4° its electrical 
resistance vanished Supra-oonduotivity, as this 
effect is called, was afterwards found to occur in 
lead, tin and a number of other metals, though 
not by any means in all, for example, not in copper 
as low as 0-06°. Even some semi-conductors 
exhibit the same property, suoh as niobium 
carbide—indeed in this substanoe Bupra-conduction 
sets in at the highest temperature so far observed, 
namely, 12°. All attempts to observe some trace 
of eleotrioal resistance in the supra-oonduoting 
state have failed. A current induoed in a ring of 


supra-oonducting material continues to run with 
undimmished strength for days on end. The 
phenomenon does not seem susceptible of ex¬ 
planation by any of the ordinary theories of 
electron conduction 

Muoh work has been done m Leyden, Berlin, 
Toronto and Oxford on this strange effeot, and the 
somewhat complicated phenomena are gradually 
being disentangled But whether it will be possible 
to fit it into the general scheme or whether it may 
not require some new mode of approaoh it is too 
early yet to say. 

Though more low temperature research has been 
carried out in the last twenty-five years than in 
all preceding periods put together, and though 
temperatures within one hundredth of a degree 
from the absolute zero have been attained, there 
is no question of our having reached finality 

Our nearness to the absolute zero is apparent 
rather than real; if we had chosen to measure 
the temperature on a geometric rather than an 
arithmetic scale, it would have been less convenient 
in many ways ; but it would have made it dear 
that, towards low temperatures, as towards high, 
there is always an infinite distance ahead of us, 
and in each such range we may expect new effects 
and new phenomena. 

Fortunately, there are- within the Empire 
laboratories where these effeots oan be studied. 
At Oxford, Cambridge and Toronto, work at 
liquid helium temperatures and below is being 
done It may be hoped that the next generation 
will see the position of pre-eminenoe enjoyed by 
England in Dewar’s time recaptured, and that 
advances as valuable and important as those 
whioh have signalised the past quarter of a oentury 
await us in the next. 


Cosmic Rays 

By Db. Abthub H. Compton, University of Chicago, and George Eastman 
Visiting Professor in the University of Oxford 


T HE twenty-five year period of King George’s 
reign includes almost the entire history of 
the study of oosmio rays. The presenoe of these 
rayB was revealed by a series of experiments 
carried on between 1909 and 1914. Wulf, on the 
Eiffel Tower, and Gookel, flying in a balloon to 
4,800 metres, found that rays from radioactive 
•°uroes in the grotmd oould not account for the 
ionisation observed at hi gh altitudes, and sus¬ 
pected some radioactive material in the upper 
atmosphere 1 . Hess, in a series of notable balloon 
Sights, found sc actual increase of ionisation with 
inoir e asing altitude, and oonoluded "that a radia¬ 


tion of very high penetrating power enters our 
atmosphere from above’’. These experiments were 
at first criticised by other investigators, but were 
quiokly confirmed by the more precise observations 
of Kolhflrster, and have since been found correct 
in all their essentials. 

After eleven quiescent years, Millikan made 
some bold speculations regarding the origin of 
these penetrating rays, whioh showed in a striking 
manner that their study might well give important 
new information regarding the evolution of the 
universe. Largely through his experiments and 
those of Hoffmann, the existence of the radiation 
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was by this time generally recognised, and an 
Intensive series of investigations was started by 
many physicists throughout the world It was 
found that the rays which Hess had discovered 
are of a far more penetrating kind than any known 
before, being perceptible to a depth of hundreds 
of feet below the ground They bring into the earth 
a total amount of heat somewhat smaller than that 
of starlight; but the energy of the individual 
cosmic ray is thousands of times greater than the 
most powerful artificial ray that man has pro¬ 
duced The more recent studies have sought to 
learn the nature of these rays, where they come 
from, how they are produced, and what effects 
they have on objects which they strike 

Nature of the Cosmic Rays 

It was at first natural to suppose that these 
highly penetrating rays were of the same nature 
as the y-rays from radium, the most penetrating 
rays then known Though this view has not been 
entirely abandoned, the large majority of in¬ 
vestigators now believe them to be electrically 
charged particles This view of their nature was 
first urged by Bothe and Kolhorater, who found 
associated with the cosmic rays some electrical 
particles which were as penetrating as the oosmic 
rays themselves They noted further that if such 
electrical particles approach the earth from all 
directions, some of those near the equator should 
be so defleoted by the earth’s magnetic field that 
the intensity of the rays should be less there than 
near the poles Through the experiments of Clay 
and many others, the existence of such a ‘latitude 
effect’, whioh depends upon the earth’s magnetic 
field just as the theory predicts, has at last been 
established This has proved the existence of an 
important component of the cosmic rays which is 
electrically charged 

More recently, using methods developed by 
Piccard, Regener and others, it has been possible to 
extend the measurements of oosmic rays high into 
the stratosphere Typical data taken at different 
latitudes are shown in Fig. 1, Here it will be 
noted that the latitude effpet, whioh is only 16-20 
per cent at sea-level, has become a factor of 40 
near the top of the atmosphere. That is, nearly 
all the inooming rays are affected by the earth’s 
magnetic field, and are hence electrically charged. 
Even of the small percentage whioh penetrates 
the magnetio burner at the equator, supplementary 
experiments show that a large fraction and per¬ 
haps all is electrioal In character*-*, 

A method of analysing the various electrical 
components has reoently been developed* 4 , in 
which the earth is used as a huge natural mass- 
spectrograph, similar in principle to the laboratory 
instrument for identifying the isotopes of elements. 


The earth’s magnetic field permits only those 
particles to reach the earth which have an energy, 
and henoe a range in air, greater than a certain 
minimum This minimum range is different for 
every type of particle. Analysis of such curves as 
those shown in Fig 1 has enabled us to distinguish 
three groups of rays having distinct range minima 
Best agreement between these observed minimum 
ranges and those calculated from the earth’s mag¬ 
netic field is found if the lekst penetrating group 
of rays is identified as a-particles, that of medium 
penetration as electrons (positive or negative), and 
the most penetrating ones as protons 



It iB possible that this analysis may require 
revision as the result of further measurements , 
the method, however, seems adequate to supply 
a definite identification of the components of 
cosmic rays as soon as sufficiently precise data are 
available In the meantime, other observations, 
especially the directional experiments of Johnson, 
Alvarez, Rossi, Clay and others, lend support to 
this tentative analysis*. Rapid progress is thus 
being made toward a complete determination of 
the composition of cosmio rays. 

Whence Comb the Cosmic Rays ? 

One of the most significant aspects of the latitude 
effect is its implication that the oosmio rays 
originate far beyond the earth's atmosphere. The 
earth’s magnetic field is not strong enough to bend 
appreciably any radiation produced within the 
atmosphere before it is stopped by collisions with 
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molecules Furthermore, the cosmio ray intensity 
is found to depend upon the average magnetic 
effect of the whole earth, and to be almost un¬ 
affected by ‘local’'magnetic idiosyncrasies which 
may extend even over a whole continent This 
must mean that they feel the effect of the earth’s 
magnetism when yet thousands of miles from the 
earth’s surface. 

Except for deflection by the earth’s magnetic 
field, however, the cosmic rays are found to 
approach the earth nearly uniformly from all 
directions. Outside the earth’s atmosphere, we 
fail to find any isotropic distribution of matter 
within our galaxy where such rays might originate 
The extra-galactic nebulae or space itself would, 
on the other hand, satisfy the condition of spherical 
symmetry Calculations by both Eddington and 
Lemaftre have shown that the probable absorption 
of a cosmic ray traversing the matter in inter¬ 
stellar space with about the speed of light for 10“ 
years would be wholly negligible If, however, 
these rays are subject to the same red shift as 
that which occurs m the light from the distant 
nebulae, the rays originating at distances as great 
as 10“ light years would arrive at the earth with 
only a small fraction of their initial energy If 
the rays are being continuously produced, there¬ 
fore, their isotropic distribution suggests that most 
of them originate in the remote galaxies or in 
remote space, at an effective distance of between 
10* and 10” light years An alternative would be 
to suppose with Lemaitre that they were formed 
at the beginning of the expansion of the universe, 
and have ever since been coursing through space 



Sidereal time 

n». 8. Apparent effect due to rotation of galaxy Curve, 
theory; data,* oomplete year’s obrtrvatkma by Hear and 
Stelamaurer 

Some positive support for this view of the re¬ 
mote origin of oosmio rays is given by the fact 
that there appears to be an effect on their intensity 
due to the rotation of the galaxy*. According to 
Stromberg and Hubble, this rotation carries us 
toward declination 47 0 N. and right ascension 
20 hr, 55 min., at a speed of about 300 km. per 
second—one thousandth the speed of light. If 
the source of the cosmic rays is outside our galaxy 


and at rest relative to its centre of gravity, calcula¬ 
tion shows that at our latitude this motion should 
cause a diurnal variation, following sidereal time, 
through a range of the order of 0 1 per cent The 
best available records of cosmic ray intensity* show, 
as in Fig 2, a variation with sidereal time of about 
the predicted magnitude, and with its maximum 
at precisely the predicted time Though further 
experiments are necessary before other possible 
interpretations of this sidereal time variation are 
ruled out, the complete agreement with the pre¬ 
dictions may justify the presumption that it is 
really due to the rotation of the galaxy This 
would necessarily imply that an important, part 
of the rays originates outside the galaxy, a long- 
wanted justification of their rather heuristic 
appellation of ‘cosmic’ 

How ARB THE RAYS PRODUCED 1 
Of the many hypotheses regarding the origin of 
cosmic rays, none has received sufficient expen- 
mental support to gain general acceptance Those 
which assume the primary cosmic rays to be 
photons appear to be m definite conflict with the 
observed latitude effect Also those which would 
ascribe their ongm to transformations of atomic 
nuclei with resulting Iobs of mass are unable to 
account for the huge energies of from 10* to almost 
10'* electron volts which the more recent studies’ 
seem to require for the individual rays Local or 
interstellar electnc fields have been suggested , 
but the maintenance of such fields in highly 
ionised stellar atmospheres seems an insurmount¬ 
able difficulty There remain, however, a number 
of theories winch cannot thus be oxcludcd. Promin¬ 
ent among these are Lemaitre’s hypothesis of 
‘super-radioactive particles’ emitted at the initial 
explosion of his expanding universe, Swann’s 
theory of the acceleration of electrical particles by 
electromagnetic induction from the changing 
magnetic fields of ‘sunspots’ on giant stars, and 
Milne’s view* that the particles owe their energy 
to the gravitational attraction of the universe At 
present we are unable to give these suggestions a 
definitive experimental test 

Action of Cosmic Rays on Matter 
One of the most fruitful lines of cosmic ray 
fesearch has been the study of their effects on 
passing through matter. Especially valuable have 
been the experiments with Wilson chambers in 
strong magnetic fields, and the use of Geiger- 
Mttller counting tubes These and other methods 
have shown that a complex mixture of secondary 
rays is excited by the primary cosmic particles 
In this oomplex mixture, Anderson made the 
remarkable discovery of positive electrons, or 
positrons, which have since been found to play 
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an important r61e in the absorption of high energy 
photons. 

A prominent feature of the secondary radiation 
associated with cosmic rays is the occurrence of 
‘showers’ of two to twenty or more high-speed 
particles emanating apparently from the same 
point These partioles are about equally divided 
between positive and negative electrons. Further¬ 
more, these showers themselves frequently occur 
m groups, all excited by some ‘shower producing 
radiation’. This ‘shower producing radiation’, 
according to studies by Rossi, Blackett, Anderson 
and others, seems to consist of photons, similar 
to X-rays, produced at the collisions of the primary 
cosmic ray particles with atomic nuclei. Studies 
by Johnson 4 of the directional asymmetry of the 
shower producing radiation suggest that it is 
exoited chiefly by the electron component of the 
primary cosmic rays, and that this component 
oonsists of about equal parts of positive and nega¬ 
tive electrons. 

Contrary to the situation for rays from radio¬ 
active materials, it would seem that, for these 
very high energies, photons may be more absorb¬ 
able than electrons of the same energy, and that 
protons are probably the most penetrating of all 
The theories of Oppenheimer and Bethe and 
Heitler indicate that electrons are stopped chiefly 
by the excitation of photon radiation (X-rays). 
This results in an almost exponential type of 
absorption, similar to that of photons. These 
unanticipated results account in part for the con¬ 
fusion in our early attempts to identify the nature 


of the primary rays. The experimental study of 
these energy losses is beginning to give valuable 
results', while their adequate theoretical treatment 
seems to require a further extension of quantum- 
relativity electrodynamics. It seems probable that 
studies of these energy losses may supply our best 
means of testing those extensions of the present 
electrodynamics which are designed to account for 
the structure of electrons and nuclei. 

Our analysis of the composition of cosmio rays 
is thus well under way, and from present indications 
should soon give conclusive results. The ‘cosmio’ 
origin of the rays, though perhaps not estab¬ 
lished, appears now more probable than ever 
How they originate is still obscure, but in¬ 
creased knowledge of their characteristics has 
helped to limit the types of hypotheses that are 
admissible Of immediate value is the use of these 
rays as a tool They have made possible the 
discovery of the positron, and now afford a means 
of extending our studies of the properties of 
matter to energies a thousandfold greater than are 
available from any other known source. 


1 Detailed review* of oounlo ray rw~ 
bibliographic*, have recently been publl* 
of OniUninrtUy of Lttnd, No 4; 1034) ai 

Hatundu , 13, 89 , 1934 ) I thall here gl- 

of the very reoent work not dtecueeed by these author* 

• A. H Compton and a J. Btephemon, Pky Rtv , 45. 441; 1984. 

■ A. H Compton, Pm, Pkyt. Soe London, April 1936. 

• Compare especially T H Joh neon. Phut. «**., In pree*. 

• A. H. Compton and L A Getting, PAy*. Rn , In pree* 

4 V. F Here and H Stdnmaurer. SUtbor. ProVI. Ai Wire., U i 
1038 

' Compare, for example, A. H Compton, Naims. 1*4,100# , 1934 
Similar eatlmatea have previotuly been pnbllehed by W KolhOnter 
and K Stetnke 

• B A Milne, NaiOSS, 1M, 183 , 1034 

• FOTexamjto^O D Anderaon, Proceeding* International Conference 


Progress in Knowledge of the Upper Air 
By Db. F J. W. Whipple, Superintendent of the Kew Observatory, Richmond, Surrey 


I N considering progress in knowledge of the 
upper air during the past twenty-five years, 
the first point to notioe is that it is roughly true 
that in 1910 there was little more to be learned 
about the condition of the atmosphere below 
20 km. and a great deal 'to be learned about the 
atmosphere above that level. 

The Stbatosphebe 

The most striking discovery that has ever been 
made in meteorology, the discovery that the 
f amili a r decrease of temperature with increasing 
height comes to a sudden stop at some 10 km. 
above sea-level, was already well established by 
1010. The discovery was announced in 1899 by 
Teissereno de Bort, who afterwards coined the 
names stratosphere for the isothermal layer and 
troposphere for the lower part of the atmosphere. 


A name for the transition, the tropopause, was 
introduced by Sir Napier Shaw comparatively 
recently. De Bort reported in 1902 that the tropo¬ 
pause was higher in antioyclones than in cyclones, 
the variation being from 12*6 km. to 10 km. In 
1908 it was discovered by a German expedition 
to Victoria Nyanza that the tropopause was at 
a height of nearly 17 km. and that the tempera¬ 
ture was about 190° A., much lower than the 
average temperature, 216° A., recorded in Europe. 

It was soon realised that the explanation of the 
existence of the stratosphere must be based on the 
study of radiation. The permanent gases of the 
atmosphere are almost perfectly transparent to 
radiation both in the visible spectrum and hi the 
part of the infra-red in which objects at atmo¬ 
spheric temperatures radiate. On the other hand, 
water vapour absorbs and radiates in .this part 
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of the infra-red. The theory put forward by Gold 
in 1909 depended on the investigation of the 
balanoe of radiation absorbed and given out by 
water vapour. The theory remains incomplete, 
for it is not dearly understood why there should 
be a sharp transition in the temperature gradient 
at the tropopause, and the contrast between the 
conditions over the equator and in higher latitudes 
has not been explained. 

During the last twenty-five years, knowledge of 
the temperature distribution in the stratosphere 
has accumulated The meagre data from tropical 
regions have been supplemented by excellent 
senes of observations m Batavia and in India, and 
in the far north the balloons sent up at Abisko 
in Lapland have yielded valuable information. It 
is now believed that over the tropics there is a 
considerable increase of temperature above the 
tropopause, the average temperature at 24 km . 
being about 220° A. On the other hand, near the 
Arotio Cirole there is a wide annual range of tem¬ 
perature in the stratosphere. At 10 km. the range 
is from 212° A. in January to 227° A. in July. 
At 20 km. the averages in those months are 
estimated as 207° A. and 240° A. 

The relations between pressure and temperature 
in the upper air were set out by W. H. Dines in 
1911 in terms of correlation coefficients Dines 
was impressed by the strong correlation between 
the pressure at a height of 9 kilometres and the 
other variables, the height of the tropopause, the 
temperature of the stratosphere and the average 
temperature of the troposphere. It looked as if 
the movements of the atmosphere must be 
dominated by developments taking place at the 
boundary between the stratosphere and the tropo¬ 
sphere. The doctrine was neatly expressed by 
Gold in 1914 in "The BaUad of the Stratosphere” . 

“I am the rolling Stratosphere, 

I long to perturbate ; 

So I tickle the top of the Troposphere, 

To make him undulate ” 

Later investigations have concentrated attention 
on thtf lower strata of the atmosphere, and nowa¬ 
days most of the meteorologists who are interested 
in the day-to-day changes of Wither are oontent 
to regard the stratosphere as playing a passive 
Wile. There is, however, a, school in Germany 
which regards ‘stratospheric Steering’ as dominating 
the movements of oyokmes and anticyclones. 

The theory of the stratosphere has been de¬ 
veloped by Simpson, who has demonstrated that 
the heat balanoe of the atmosphere is maintained 
hvsuoh a way that the energy of such solar radia¬ 
tion a« is not intercepted and reflected by the 
shfcds eventually escapes as long-wave radiation. 
According to Simpson, any Increase in solar radia¬ 


tion would be followed by an increase in evapora¬ 
tion from the ooeans and an inorease in cloudiness. 
This would reduce the fraction of the solar radia¬ 
tion available for heating the ground, the oceans 
and the atmosphere, so that the rise of temperature 
would be comparatively small It appears that the 
temperature of the stratosphere is governed by the 
properties of water vapour rather than by the 
strength of solar radiation. Simpson believes that 
the temperature would be changed but little if 
the oarth received as much radiation as Venus or 
as little as Mars. 

So early as 1875, Hann discussed the constitu¬ 
tion of the atmosphere at great heights on the 
assumption that Dalton’s law could be applied, 
each of the constituent gases behaving as if the 
others were not present. He showed, for example, 
that as oxygen is heavier than nitrogen the pro¬ 
portion of oxygen would fall off with increasing 
height. After the discovery of the stratosphere 
it was generally assumed that the same uniform 
temperature would prevail right through the atmo¬ 
sphere from the tropopause upwards, and that tho 
density of each of the constituent gases could be 
calculated on that basis Whilst the proportion of 
hydrogen in air near the ground was only three 
parts in 100,000, this gas was found according to 
the calculations to predominate at 80 km and at 
greater heights. Wegener oame to the conclusion 
that even hydrogen was not light enough to 
extend to the greatest heights at which aurora had 
been observed, and in 1911 he postulated a still 
lighter gas, geoooronium. 

Faith in these calculations was rudely upset in 
1922 when Lindemann and Dobson published their 
paper on “A Theory of Meteors and the Density 
and Temperatures of the Outer Atmosphere to 
whioh it Leads”. Qualitatively there was little 
new m the theory of meteors In his “Thermo- 
dynamik der Atmosph&re”, published in 1911, 
Wegener says that on account of the great velooity 
of a meteor the air does not get out of its way 
but is compressed The air is heated by compres¬ 
sion, and heat from the air raises the superficial 
temperature of the meteor until it begins to 
evaporate. Wegener thought that the heated 
air would beoome visible, whilst Lindemann and 
Dobson insist that it is only when volatilisation 
‘begins that the meteor is seen That is a small 
detail, however: the important step was to 
calculate how much air must have been en¬ 
countered before the meteor would be raised to 
inoandesoenoe, how muoh before it was completely 
volatilised and therefore disappeared. The result 
of these calculations was that the air throughout 
the range of height through whioh meteors had 
been observed must be muoh denser, at 100 km. 
a hundred times denser, than the speculations 
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based on the hypothesis of uniform temperature 
had indicated. 

The natural deduction was that the latter 
hypothesis was wrong The air at moderate heights 
must be sufficiently distended to support com¬ 
paratively heavy air at the greater heights The 
case was met by postulating that the air at heights 
of 60 km and upwards was at a temperature of at 
least 300° A , about the average temperature pre¬ 
vailing on the ground It was pointed out after¬ 
wards that better agreement could be obtained 
by plaomg the base of this upper region of high 
temperature a good deal lower, at 40 km 

The Transmission of Sounds to Great 
Distances 

It was a cunous coincidence that Lindemann 
and Dobson discovered the high temperature of 
the upper atmosphere in 1922. The observational 
material which they used in their calculations had 
been available for at least half a oentury. On the 
other hand, when they announced their disoovery, 
investigations were in progress which were leading 
to the same conclusion. That the sounds of ex¬ 
plosions oould sometimes bo heard at very great 
distances though inaudible at smaller distances had 
been noticed long ago ; thore is a famous instance, 
reoorded in the diaries of Pepys and Evelyn, of 
firing in the Straits of Dover being heard in 
London but not at Dover The first detailed 
investigation of the phenomenon was made by 
van den Borne after a dynamite explosion at 
Fbrde in Westphalia in 1904 Previously it had 
been supposed that abnormal audibility oould be 
explained by the effect of wind, but van den 
Borne came to the conclusion that this explanation 
was not adequate, and put forward the hypothesis 
that the sound waves travelled through the atmo¬ 
sphere at a great height. In his calculations he 
utilised Hann’s estimates of the amounts of 
different gases in the atmosphere According to 
these estimates hydrogen preponderated at heights 
exceeding 70 km. In an atmosphere of hydrogen the 
velocity of sound is about /our times that in 
ordinary air. Van den Borne saw that waves 
passing from the lower atmosphere into an 
atmosphere which was mostly hydrogen would be 
refracted and would return to the ground. He 
reckoned that waves starting upwards in a direc¬ 
tion inclined at 30° to the vertical would reaoh 
the ground about 116 km from the souroe after 
culminating at a height of 75 km. 

The theory seemed to fit the observations, 
though there was a good deal of scepticism as to 
the possibility of waves being transmitted through 
such attenuated gas. 

Wegener's aooount of the theory is followed by 
the remark that systematic investigations of these 


sound phenomena oould probably be oamed out 
at no great oost and were much to be desired. 
The Great War provided plenty of opportunities 
for qualitative observations and directed general 
attention to the Bubjeot, but as a tost of theory 
observations of the time of transmission of sound 
were needed. After the War, experiments were 
inaugurated by the International Meteorological 
Organisation. 

These experiments and othera have demonstrated 
that van den Borne’s theory cannot be valid, for 
the times taken by the sound of an explosion to 
reach various distances are much less than the 
times computed by that theory 

When Lindemann and Dobson announced that 
the atmosphere at 60 km was probably at a high 
temperature, it was seen at onoe that this provided 
the explanation of the phenomenon of ‘abnormal’ 
audibility of sounds at great distances. The same 
explanation was in fact propounded by Wieohert 
shortly afterwards without any referenoo to the 
work of Lindemann and Dobson 

The investigation of the waves from explosions 
has been carried on, mostly by the use of auto- 
graphie records Reoords of the transmission of 
air waves to great distances were secured within 
the Arctic Circle in Lapland and m Novaya 
Zemlya during the Polar Year Observations 
which show that the outer zone of audibility is a 
universal phenomenon have been oolleoted in 
other parts of the world 

Accordingly it is probable that high temperatures 
occur m the upper atmosphere in all parts of the 
world and at about the same height. More 
definite information can only be obtained by 
multiplying observations under controlled con¬ 
ditions. 

Ozonk 

The existence of ozone in the earth’s atmosphere 
was revealed by a remarkable feature of the solar 
spectrum, the absence of ultra-violet rays of short 
wave-length Tbe visible speotrum ends at about 
0 4|i, and photographs obtained with the quartz 
spectrosoope show that there is a narrow band of 
ultra-violet, but this is out off at 0 29(i In 1881 
Hartley discovered that ultra-violet light was 
absorbed by ozone, and attributed to this gas the 
limitation of the solar spectrum, but Wegener, 
writing in 1911, passed over this evidence and based 
his statement that the quantity of ozone in the 
atmosphere increased with height on chemical 
analysis. He added, however, the remarks that 
the ozone was obviously produced by the action 
of ultra-violet solar radiation on oxygen, and the 
greatest part of this radiation wits already absorbed 
at great heights. Accordingly, the distribution of 
ocone in a way which was inconsistent with 
Dalton’s law was comprehensible. 
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The first estimate of the quantity of ozone needed 
to produoe the absorption observed in the solar 
spectrum was made by Fabry and Buisson, whose 
work was first published in 1913 They announced 
that the ozone was localised in the atmosphere at 
heights above the regions accessible to man Their 
method was to compare the intensities of hght in 
different parts of the Hartley band and at different 
elevations of the sun In this way they were able 
to eliminate the effects of absorption by haze and of 
Rayleigh scattering The quantity of ozone is 
very small; it is equivalent to a layer of the gas 
at normal pressure and temperature only 3 mm. 
thick If the ozone is in a layer 10 km deep at 
such a height that the average pressure is 1/20 
of an atmosphere, then m that layer the number 
of oxygen atoms united in molecules of 0, is only 
1/(2 x 10*) of the number constituting O, 

The variations in the quantity of ozone in tho 
upper atmosphere have been studied by Dobson 
with the aid of several collaborators The results 
are striking The annua] variation in Europe has 
a range of about 30 per oent, the maximum 
ooourring in the spring, the minimum m the late 
autumn. Both the mean amount (about 2 mm.) 
and the annual range are least near the equator 
Within the Arctic Circle tho mean is about 3 mm. 
and the range is nearly 50 per cent of the mean 
There is symmetry in the northern and southern 
hemispheres. 

No regular diurnal variation has been detected, 
but the amount of ozone vanes with changes of 
pressure in the lower atmosphere There is more 
ozone above plaoes where pressure is low, the 
maximum amount of ozone occurring a little to the 
west of the oentre of a cyclone The minimum 
amount is observed a little to the west of the 
centre of an anticyclone These results are con¬ 
sistent with the hypothesis that the ozone is 
transported by currents from polar or equatorial 
regions, and indicate that the ourrents at the 
levels at which ozone is found are generally m the 
same direction as the currents nearer the ground. 

The earlier estimates of the height of the ozone 
depended on measurements of the absorption of 
the ultra-violet light in the direct solar beam at 
different times of day and especially on measure¬ 
ments made when the sun was very low ; but the 
investigators were never very confident about the 
estimates which they gave of about 50 km. for the 
oentre of gravity of the ozone 

Recently a new and powerful method of dealing 
with the problem has been developed by Gotz, 
Meetham and Dobson This method depends on 
measurement* of the intensity of the ultra-violet 
hght from the sky in the zenith. The essential 
difference is that, whereas in the older method the 
height of the ozone is compared with the radius 


of the earth, ui the newer the height is compared 
with the heights at which the density of the air 
has assigned values It is now found that the 
centre of gravity of the ozone is on the average at 
a height of about 21 km The published observa¬ 
tions refer to Arose in Switzerland and to Tromse 
within the Arctic Circle in Norway, and the differ¬ 
ence m height is insignificant In both locations 
the ratio of the densities of ozone and air is greatest 
at 35 km or 40 km. It should be noted, however, 
that the Tromso observations were mado only in 
summer 

That the ozone is mostly below a height of 30 
km has now been confirmed in a very direct way 
by Regener A spectroscope was carried up by a 
sounding balloon to about that height, and the 
spectrum of the hght reflected upwards from a 
horizontal white surface was photographed auto¬ 
matically at regular intervals It was demonstrated 
that as the maximum height was approached the 
speotrum extended at the violet end, clear evidenoe 
that the balloon had passed beyond the greater 
part of the gas which absorbs tho ultra-violet light 

A “theorywf upper-atmospheric ozone” has been 
developed by Chapman The theory is too difficult 
and elaborate to summarise here It may be 
mentioned, however, that oxygen is dissociated 
by the absorption of ultra-violet light of very 
short wave-length, that ozone i» formed by the 
combination of molecular and atonuo oxygen and 
that the ozone is eventually dissociated by the 
absorption of the ultra-violet of the Hartley band. 
Most of the oxygen atoms derived from the dis¬ 
sociation of ozone combine again to form new 
ozone molecules, so that the ozone is in a sense 
more persistent than the individual moleoules of 
ozone One notable success of Chapman’s theory 
is that he declared that the ratio of the densities 
of ozone and oxygen should pass through a 
maximum at a moderate height, so anticipating 
the results of observation 

The theory that high temperature was produoed 
in the upper atmosphere by the absorption of 
ultra-violet light was sketched by Lindemann and 
Dobson in 1922 in their paper on meteors The 
theory was elaborated by Qowan In his analysis 
he used the earlier estimates of the height of the 
ozone, and was led to the conclusion that, under 
oertain assumptions as to the distribution of ozone 
and of water vapour, the air at such a height as 
50 km. oould be maintained at a temperature of 
300° A., whilst much higher temperatures were to 
be expected at greater heights The results were 
not in aooordanoe with those derived from observa¬ 
tions of the transmission of air-waves, which put 
the base of the high-temperature region about 
10 km. lower down. Go wan’s work requires 
revision in the light of the reoent determinations 
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of the height of the ozone layer, but at present it 
seems unlikely that the absorption of ultra-violet 
light by ozone and by oxygen can provide enough 
energy at the right levels to maintain the high 
temperature postulated to explain the refraotion 
of sound waves It may be that the hypothesis 
of high temperature will have to be abandoned 
in favour of the view that the lightness of the 
atmosphere is due to the dissociation of oxygen 
It may also be that some source of energy has yet 
to be discovered. 

Aurora 

Whilst information as to the condition of the 
atmosphere at heights from 30 km. to 50 km. can 
be obtained in indirect ways, there is no method of 
investigating oonditions between 50 km. and 80 
km , though something can be gleaned from the 
oooasional observations of meteor trails, whioh 
indicate that there are strong currents in this 
region 80 km. is approximately the lower limit 
of the aurora borealis m southern Norway Farther 
north there are few rays which come below 90 km. 
The majority terminate between 95 km. and 115 
km., maximum frequencies occurring at 101 km. 
and 106 km. The upper ends of the rays are rarely 
above 400 km. during the greater part of the 
night, but after sunset, aurora can be seen above 
the earth’s shadow extending to a height of 800 
km. Krogness has suggested that the radiation 
pressure of sunlight drives the air forward so that 
the earth has a tail like a comet’s, and that the 
high aurora is formed by oorpuscles from the sun 
encountering this tail. 

The spectrum of the aurora has been olosely 
studied ; the majority of the lines in the speotrum 
are attributed to nitrogen, but the brightest, in the 
green, oould not bo identified with any line ob¬ 
tained in the laboratory until 1925, when McLennan 
and Shrum found it in an eleotrio discharge 
through a mixture of helium and oxygen and 
demonstrated that the line was produced by a 
transformation of monatomio oxygen. 

No lines associated with helium or hydrogen are 
observed in the auroral spectrum, so that it appears 
that the atmosphere in the highest levels oonsists 
of nitrogen and oxygen. It may be that any helium 
or hydrogen whioh diffuses to great heights is 
driven off in the oomet-like tail of the earth. 

It has been reoognised for a long while that the 
oorpuscles which produoe the aurora carry eleotrio 
charges and are diverted to the neighbourhood of 
the earth’s magnetic poles by the action of the 
earth’s magnetic field. The theory was elaborated 
by Birkeland about 1901 and has been developed 
ftirther by Stsrmer. Hie height to which the 
auroral oorpuscles penetrate is also the height of 
the lower of the two levels at whioh the atmosphere 
is a good conductor of electricity. These two layers 


have been discovered in the study of the trans¬ 
mission of wireless waves ; the lower is usually 
called the Kennelly-Heaviside layer and is at a 
height of about 100 km., the upper, discovered by 
Appleton, is at 220 km. 

Chapman maintains that the ionisation at 100 
km. outside the auroral zone is due to the bom¬ 
bardment of the atmosphere by neutral partioles 
from the sun. These have about the same energy 
as the charged particles and penetrate to the same 
depth. The uncharged partioles oome straight 
from the sun, and therefore the supply is cut off 
at night. This theory is, however, open to question; 
for the observations made on the oooasion of the 
eclipse of the sun visible in North America in 1932 
appear to indicate that the ionising radiation travels 
with a velocity nearly equal to the velooity of light. 

The upper ionised layer at 220 km. is probably 
the region in whioh the ultra-violet light of very 
short wave-length is trapped by oxygen in the 
atomic state. 

The two ionised layers are of importance in 
theories of terrestrial magnetism. Chapman be¬ 
lieves that the upper layer is the seat of the 
eleotno currents whioh affeot magnetographs at 
our observatories and produce the variations of 
magnetic foroe in the oourse of the solar day, and 
that eleotrio currents in the lower layer are re¬ 
sponsible for the variations whioh are governed 
by the moon, the latter ourrents being associated 
with tidal movements of the atmosphere. 

A layer whioh has not yet been identified is 
that from which the light of the night sky oomes 
It has been demonstrated that this light is not 
muoh-refleoted sunlight and that it is not scattered 
starlight. The light must be generated in the 
earth’s atmosphere by some slow process like the 
re combination of atomio oxygen. That atornio 
oxygen plays a part in the process is shown by 
the predominance of the green auroral line in the 
speotrum of the night sky. That the process is 
slow is proved by the fact demonstrated by Lord 
Rayleigh, that the intensity of the light varies but 
little during the night. Rayleigh finds in fact that 
the maximum intensity ooours about midnight. 
The layer from which the light oomes must be 
rich in atomio oxygen. Chapman has given 
reasons for saying that this layer is probably 
between the Heaviside and Appleton layers. 

Whilst the growth of knowledge of the upper 
atmosphere during the past twenty-five years has 
been rapid, there are probably more unsolved 
problems in sight than there were at the beginning 
of the period. It is safe to forecast that there will 
be a great cons o li d ation of knowledge in the next 
twenty-five years, and that at the end of that 
period there will be still mere problems awaiting 
solution. 



May 4, 1935 


NATURE 


703 


Weather Forecasting 

By Db G. C. Simpson, o.b., o.b.b., f.b 8 ., Director of the Meteorological Offico 


T HE most important advance in weather 
forecasting during the last twenty-five years 
owed its origin to the War; but unlike so many 
other war-time advances, it was not made in 
connexion with the prosecution of war. 

Twenty-five years ago, the method of weather 
forecasting, developed and described by Aber. 
oromby twenty-five years earlier, had undergone 
very little change. Synoptic oharts were prepared 
and isobars drawn to indicate the pressure dis¬ 
tribution. Seven main types of isobars were 
recognised, and Abercromby had. described in great 
detail what kind of weather is usually associated 
with each. To take one example • the most 
common and most important pressure distribution 
is the cyclonic depression, and Abercromby pre¬ 
pared a diagram showing the weather association 
with this type of pressure distribution. He drew 
two ovals, one inside the other, to indicate the 
typical shape of the isobars ; a long arrow was 
drawn along the major axis to indicate the line 
of movement of the depression, and the space 
within the oval was filled with descriptions of the 
weather whioh occur in the different parts. In 
the front of the depression Pale Moon and Watery 
Sun are indicated; in the right fore quadrant, 
Muggy and, Gloomy are entered ; and near the 
oentre Dirty Sky and Driving Rain are noted. 
The forecaster having found a depression on his 
ohart and determined the direction in which it 
was moving, would issue his forecasts on the 
assumption that places over which the depression 
would pass would experience the weather scheduled 
by Abercromby. 

Aberoromby’s descriptions of the weather 
associated with each type of isobar were well 
dime, and a very useful percentage of correct 
forecasts could be made; but the method was, 
by its very nature, unsatisfactory, for only 
average conditions could be forecast, and one knew 
frotn bitter experience that very large variations 
from type were possible. 

Meteorologists were well aware that better 
forecasts could not be made on such a system, 
and that it was necessary to learn more about 
the physics of the atmosphere, and to take the 
upper atmosphere into account. For a number 
of years a very active investigation of the upper 
atmosphere had been carried on and important 
results had been obtained : the stratosphere had 
been discovered and many interesting statistical 
relationship# between the conditions at different 


heights had been computed , but none of them 
appeared to be of much use in practical forecasting, 
and in any event no method was then known 
by which information regarding upper air con¬ 
ditions could be obtained sufficiently rapidly to 
be of use in preparing a forecast for the next 
twenty-four hours 

Napier Shaw and Lempfert had tackled the 
problem in another way. They had investigated 
what happens m a depression by following the 
path of the air, and so determining where it came 
from and where it went The result was a classical 
paper on the “Life History of Surface Air Currents”, 
and Shaw in a subsequent paper came very near 
to making the discovery which ten years later was 
to have such a revolutionary effect; but all this 
work, in spite of its great theoretical value, had 
produced very little to help the forecaster, and 
when the War broke out, Abercromby’s empirical 
method was still the basis of all weather fore¬ 
casting. 

In Norway, although far removed from the seat 
of War, it was practically impossible to carry on 
the State Meteorological Service during 1914-18 
owing to the total cessation of meteorological 
information from the outside world Under the 
guidance of Prof V. Bjerknes, the meteorologists 
decided to try to compensate for the loss of the 
foreign observations by increasing the observation 
poets within their own country. Prof. BjerkneB 
himself was a mathematician and not a fore¬ 
caster , but there were two young men, one his 
own son J. Bjerknes, and the other H. Solberg, 
who took charge of the practical work The number 
of telegraphic reporting stations in the southern 
part of the country was increased from eight 
to about ninety. The observing stations were 
so close together that it was almost possible 
to follow individual masses of air from one to 
another. 

When, by the aid of this close network of stations, 
the stream lines of the air were plotted, it was 
sometimes found that a broad and well-marked 
stream of air would seem to oome to a sudden 
end. A long line could be drawn on the chart 
marking where the stream of air came to an end, 
and it was then found that beyond this line there 
was a strip of country, two or three hundred 
kilometres wide, over which rain was falling 
through a current of colder air flowing in a different 
direction. Further investigation, including a 
study of the temperature on each side of the line, 
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showed what was really happening In all such 
cases a stream of warm air had met a mass 
of cold air and been forced to ride over it, the 
cold air forming a wedge up which the warm 
air ascended When air is forced to ascend in 
the atmosphere in this way it is cooled and 
precipitation takes place, thus accounting for the 
ram beyond the line marking where the ascent 
began Frequently these broad bands of ram can 
be traced for thousands of kilometres across 
country. 

On other occasions it was found that a broad 
stream of cold air would end as abruptly against 
a mass of warm air , but m this case the ram band 
would be much narrower than m the former case 
and would be situated before instead of beyond 
the line of junction. The explanation was simple 
In this case the moving air, being colder than the 
air against which it was impinging, could not ride 
over it, but must travel underneath In effect, a 
wedge of cold air pushed its way under a mass of 
warm air and lifted it upwards over itself The 
ram duo to the ascending warm air fell through 
the wedge, and therefore appeared at the ground 
in front of the line of junction between the two air 
masses 

It was war-time, so it was natural to liken the 
process to that of advancing armies and to call 
the lines of junotion between the masses of the 
air which extended for so many miles across the 
country ‘fronts’ A front at which warm air ad¬ 
vanced against cold air and was forced upwards 
was called a ‘warm front’ , while one at which 
cold air pushed its way under warm air was called 
a ‘cold front’ There was nothing very revolu¬ 
tionary in the idea of one current of air over¬ 
riding another without mixing, the two currents 
remaining separated at a surface where there was 
a discontinuity of temperature and air motion. 
Helmholtz had investigated the conditions in 
which suoh surfaces of discontinuity could exist, 
Margules had worked out the formula for calcu¬ 
lating the equilibrium-inclination of such sur- 
faoes and Shaw and Lempfert had already 
recognised them on their syijoptic oharts. It was, 
however, the next step made by the Norwegians 
which was so important, for they showed that 
warm and oold fronts are an integral part of 
the formation and development of cyclonic de¬ 
pressions. A depression forms on a surfaoe of 
discontinuity which, as the depression develops, 
becomes differentiated into a warm front and 
a cold front meeting at the centre ; while the 
precipitation is chiefly associated with these 
fronts. 

Thus at last a physical structure had been put 
into a depression, and Abercromby’s distribution 
of weather bad been brought into an ordered 


relationship with processes taking place in the 
upper atmosphere. From then on, the forecaster 
had a new tool called ‘frontal analysis’ with which 
to work He now searches his synoptic chart for 
fronts and surfaces of discontinuity, and when ho 
finds them he knows what weather to expect 
When a front has once been located, the surface 
of discontinuity associated with it can be followed 
by characteristic cloud formation and rain bands 
for a very long time In this way the forecaster 
is able to foretell even minor changes of weather 
and to fix with considerable accuracy the time at 
which the ohanges will take place. This is of in¬ 
estimable value in connexion with forecasting for 
aviation 

Fronts and surfaces of discontinuity are due to 
the existence of different masses of air whioh are 
brought into contact, and it is now necessary to 
say a few words about ‘air masses’ Air which 
remains for any length of time in one locabty takes 
up the temperature and humidity characteristic 
of that locabty , thus the chief characteristic of 
the air in polar regions is low temperature, while 
that of air in tropical regions is high temperature 
When air from polar or tropical regions moves into 
mid-latitudes it does not immediately take up new 
characteristics , but it retains those of its place 
of origin for a relatively long time, and it is 
possible, especially when upper air observations 
are available, to determine the origin of the air 
over very large areas 

The two mam typos of air masses are polar and 
tropical, but polar air may come from a sea area 
or from a continental area, and although in both 
oases the air will be oold it will have different 
characteristics of humidity and lapse rate. In this 
way ‘maritime polar air’ and ‘continental polar 
air’ have come to be recognised ‘Mass analysis’ 
is now an important branch of ‘frontal analysis’, 
and many different types of air masses are specified 
by different names. Eaoh of these air masses has 
its own physical properties which are important 
from a weather point of view. Polar air is generally 
clear, with good visibility; maritime polar air is 
very unstable owing to the warming of its lower 
layers when passing over the relatively warm sea, 
and in it showers and squalls easily develop, 
tropical air is generally very stable, and showers 
do not ooour in it, but it is the tendency of this 
air to override oold air which, aided by its high 
humidity, gives steady rain; the visibility is 
generally poor in tropical air. The forecaster has 
therefore oome to examine more closely the air 
masses, first because of their intrinsic character¬ 
istics, and seoondly because it is at the junotion 
between air masses of different origin that surfaces 
of discontinuity ooour. 

It has already been mentioned that, at the 
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outbreak of War, upper air observations were not 
available, and if they had been forecasters would 
not have known what to do with them The con¬ 
ditions are very different now; for aeroplanes 
have made it possible to get the information 
quiokly, and our new knowledge of the part played 
by air masses and surfaces of discontinuity makes 
all information from the upper air of great im¬ 
portance Practioally all oountnes now use 


aeroplanes for upper air observations as part of 
their forecasting services. 

There can be no doubt that during the last 
twenty-five years the forecaster has made great 
steps forward and forecasting is slowly being 
ohanged from an art, in which experience and 
intuition played the predominating part, into a 
science in which cause and effect are recognised 
and taken into account 


Conceptions of Man’s Ancestry 

By Sib Arthur Keith, f r.s , lately Hunterian Professor of the Royal College of Surgeons 


W HEN King George came to the throno, 
anthropologists had begun to realise that 
man’s family tree was to prove a much more 
complicated thing than was anticipated The 
discoveries made m France between 1907 and 
1909 compelled them to abandon the idea that 
mankind had been evolved by a single pro¬ 
gressive series of stages which, beginning m 
an ape-like stage, ended m the raoes of modem 
humanity They had to give up the single- 
stemmed family tree and substitute for it one 
with rather a shrub-1 ike outline Most of them 
regarded Neanderthal man as a stage in the 
evolution of modern man. The discoveries made 
m France, at the date just mentioned, proved that 
this could not be so, and that Neanderthal man, 
after occupying Europe for a large part of the 
pleistocene period, had been suddenly replaced by 
representatives of modern or noanthropio man 
Whether the neanthropic races, which replaced the 
Neanderthal inhabitants of Europe, oamo from 
Afrioa or from Asia still awaits determination 
Neanderthal man could not be fitted into any 
single-stemmed scheme , he represented the end 
twig of a dead branch. Sinoe 1910, several more 
dead branches have been discovered and fitted into 
provisional reconstructions of man’s family tree 
At the beginning of this period another idea 
relating to the antiquity of modem man was being 
much discussed. Was it possible that human 
beings, exactly similar to modem Europeans in 
details of structure, oould have been in existence 
in mid-pleistooene times, wh#n the 100 ft terrace 
of the Thames was being laid down and the large 
Chelles hand-axes were being fashioned ? There 
were many—including the writer—who answered 
this question in the affirmative The case we relied 
on was that of Galley Hill, near Gravesend, but 
disooveries of a similar kind had also been re¬ 
ported from Franoe, from Italy and from North 
America. Galley Hill man lay under mid-pleisto- 
oene strata which were apparently unbroken. The 


discoveries which have been made durmg the past 
twenty-five years have not supported the Galley 
Hilhtes , the opposite has been the case Most 
anthropologists now hold that the human body 
is so unstable in its constitution—and always has 
been so unstable—that it cannot continue the 
same over a long poriod of time, but must change 
Hence we are all inclined now, in the ease of Galley 
Hill and all discovenes of a similar kind, to reject 
the geological evidence rather than believe that 
the human body can exist for a long period of 
time—say, 50,000 years—and remain unchanged 
Our knowledge of Neandorthal man has been 
greatly extended In 1911 Marcehn Boule pub¬ 
lished his classical monograph on the anatomy of 
La Ghapello man—perhaps the best known of 
Neanderthal specimens The earliest or oldest 
traoe of the Neanderthal phylum is represented 
by the Heidelberg mandible, which was discovered 
in 1907 In spite of a prolonged search, this is 
still the solo trace we have of the ancestry of 
Neandorthal man m the earlier part of the pleisto¬ 
cene period Two disooveries, however, have 
revealed stages which fill up in some degree the 
interval between the early Heidelberg and late 
La Chapelle stages m the evolution of the Nean¬ 
derthal type One of these was made in tho 
travertine quarry at Ehnngsdorf, near Weimar, 
m 1925 ; the other was made in a gravel pit, just 
outside Rome, in 1929 At Ehringsdorf and at 
Rome, the Neanderthal skulls were embedded 
in deposits formed during the long temperate 
iutorval which preceded the last glacial period 
The Ehnngsdorf man was big-brained and had 
oertain characters more reminiscent of modem 
(neanthropic) man than the later Neanderthal 
specimens. There are reasons for linking the 
discovery at Ehnngsdorf with that made at 
Krapuia, Croatia, in 1906 A disoovery made in 
1924 revealed the fossil remains of Neanderthal 
man in the Crimea, thus carrying the distribution 
of this extinct type almost into Asia 
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One very strange fact is that not a fossil bone 
of Neanderthal man has been found in England 
Traces of his body were found m Jersey by Dr 
R R Marett in 1911, and they have been found 
abundantly in France and in Belgium Yet the 
work-floors of Neanderthal man abound in the 
south-eastern parts of England Fossil remains 
of neanthropic man {Homo mptens) have never 
been found in or under an mtact stratum contain¬ 
ing the stone implements of Neanderthal man— 
implements of the Moustenan culture This culture 
has always been found m association with Nean¬ 
derthal man 

The most remarkable and the most unexpected 
disoovery of ancient man recorded in the period 
under review was made at Piltdown, Sussex, in 
the opening years of the King’s reign Eager 
search over a long period had brought to light 
human remains in many parts of England, but 
always they were of the present-day type English 
anthropologists had como to believe that the first 
and only inhabitants of England were men of the 
modern type, when to the surprise of everyone 
the late Mr. Charles Dawson and Sir Arthur Smith 
Woodward produced Piltdown man—the most 
remarkable form of extinct humanity which has 
been discovered in any part of the world The 
criticism which this discovery has met with, ever 
since its first announcement, has m no wise 
detracted from its authenticity or its importance 
Piltdown revealed the fact that, at the beginning 
of the pleistocene period, England was the home 
of men who had in their structure a mixture of 
parts—most of them modern yet some strange, 
such as those of the forehead, and some ape-like, 
such as those of the lower jaw Indeed, the Pilt¬ 
down lower jaw has been assigned by quite com¬ 
petent zoologists to an extinct kind of chimpanzee 
Sir Arthur Smith Woodward found small frag¬ 
ments of other individuals at Piltdown, but so far 
no other traces of this early type of man has 
been discovered in England or elsewhere m 
Europe It is usually held that Piltdown man 
{Eoanihropus) represents a form of humanity 
which died out early in the pleistooenc period 
This, however, is a view whieh is not held ho 
firmly now as it was formerly. 

Another typo of humanity in early England, 
authentic in all details relating to its discovery, 
came to light when foundations were dug for 
Lloyd’s Buildings in the city of London in 1925. 
The London skull, which was found then, ocourred 
under a stratum laid down in mid-pleistocene 
times. This places the ancient Londoner well 
within the period when the inhabitants of Europe 
were Neanderthalians Although the London 
skull is incomplete, yet there is enough of it to 
justify the exclusion of its owner from the Nean¬ 


derthal category The London skull is essentially 
modern in character, but m the opinion of the 
writer it does show features which suggest a 
relationship to the Piltdown type Only further 
discovery can determine the significance of the 
London skull and its place in the evolutionary 
family tree 

Although only a single specimen of the humanity 
whioh occupied England at the beginning of the 
pleistocene period has been discovered, yet there 
is abundant evidence that England was a home 
for evolving mankind as early as the pliocene 
period Just before 1910, Mr Reid Moir announced 
the existence of humanly worked implements in 
the sub-crag bods of East Anglia He has 
added to his evidence in everyone of the twenty- 
five years which have elapsed since 1910, and now 
distinguishes at least three distinct atone cultures 
under the Red Crag of Suffolk 

In 1925, students of fossil man had their atten¬ 
tion directed to Palestine by a discovery made 
near Lake Galilee by Mr Turville Petre Deep 
in the floor of a cave, nch with stone implements 
of the Moustenan culture, he found part of a 
skull, which although Neanderthal in its main 
characters, yet had certain features which were 
of a different nature Between 1929 and 1933, 
Miss Dorothy Garrod, working for the British 
School of Archaeology in Jerusalem, explored the 
caves of Mount Carmel, and found them laden 
with human relics of the pleistocene period In 
one cave Miss Garrod explored and examined a 
continuous senes of supenmposed strata 52 ft 
m thickness—the most extensive and richest cave 
deposit known to us The strata covered the 
penod in which Europe was inhabited by Nean¬ 
derthal man Altogether, remains of about fifteen 
individuals were found in the Carmel oaves, six 
of which represent approximately complete skele¬ 
tons The fossil remains of ten individuals lay 
in the smallest of the Carmel caves which was 
excavated by Mr Theodore MoCown All the 
fossil remains from the Moustenan deposits of 
Mount Carmel are of the Neanderthal type, but like 
the Galilean specimen, show many strange features 
in some of which they approach the modern type 
of mankind. Thus we now know that for a very 
considerable part of the pleistocene penod— 
roughly its middle third—Palestine was inhabited 
by a strange breed of Neanderthal man, some of 
them very tall and massively built As m Europe, 
the Neanderthal race was suddenly replaced by 
men of the modem type at the end of the Mous- 
terian phase of oulture The present belief is that 
these ancient Palestinians represent an extinct 
people. 

Almost at the same time as Palestine, China 
claimed, the attention of students of prehistorio 
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man. By a senes of isolated disoovenes, it became 
known that the limestone hills at Chou-Kou-Tien, 
37 miles from Peping, contained a vast cave 
packed with remains of the pleistocene period 
Most of the contents of the cave had been brought 
within the cave very early m tho pleistocene 
penod The oldest cave strata were found to 
contain crude stono implements, fossil remains of 
human beings and of hearths The fossil remains 
were found to represent a pnmitive form of 
humanity which Prof Davidson Black named 
Sinanthropus. Sinanthropus is oortamly one of the 
oldest and lowest forms of humanity known to us 
His exact position in the family tree which repre¬ 
sents the evolution of humanity is still uncertain 
Prof Davidson Black, who was cut off by death 
at forty-nine years of ago in March 1934, was the 
man, above all others, who was best qualified to 
solve the enigmatic position of Peking man He 
died at Peping in the midst of his labours It may 
be that this anoient fossil typo, so unlike any of 
the modem Mongolian peoples, may nevertheless 
prove to be on the line of Mongolian desoent, for 
there are now grounds for believing that the chief 
races of mankind have been evolved in the con¬ 
tinents they now inhabit 
When the British Association met in Australia 
in the autumn of 1914, there was submitted to it 
a fossil human skull, known as the Talgai skull 
It had been derived from a pleistocene deposit in 
Queensland, and was marked by the cranial 
characters of the Australian aborigine, save that 
the jaws were more robust than is usual in the 
modem native and the brain was rather larger. 
The Talgai skull, whioh was described by Dr S A 
Smith in 1918, is the earliest representation of the 
Australian aborigine known to us 
The publication of Dr S A Smith’s monograph 
led Prof Eugbne Dubois of Leyden to divulgo a 
secret he had kept ever since 1891-92, when ho 
was m Java and discovered tho fossil remains of 
Pithecanthropus erectus He revealed the fact that 
he not only found these famous fossils, which came 
from very early pleistocene deposits—if not late 
pliocene—but also in deposits of late pleiatooena 
date, two other fossil skulls These two specimens, 
known as the Wadjak skulls, like that of Talgai, 
had large jaws and also a great brain space Prof 
Dubois recognised that tho Wadjak skulls had 
Australian affinities At first thfere was no suspicion 
of a direct relationship between the small-brained 
and lowly-plaoed Pithecanthropus and the large- 
brained Wadjak man, A disoovery made by officers 
of the Geological Survey of Java makes it possible 
to believe that Pithecanthropus may be the ancestor 
of the Wadjak man, for the Solo skull, discovered 
m 1932, is intermediate to the other two skulls in 
many respects. It is intermediate in time and it 


is also intermediate in brain development We 
cannot assert as yet that the Australian aborigines 
have been evolved from a pithecanthropoid 
ancestor, but with the Solo, Wadjak and Talgai 
discoveries providing a series of rising evolutionary 
steps, wo have now to consider seriously the 
possibility of such an origin for the Australian 
aborigine We have also to face the possibility of 
a separate or parallel evolution of various races of 
modem humanity Modern races may have come 
by their noanthropic characters independently of 
one another 

In rooent years, Africa has been providing 
evidence which raises a Himilar suspicion regardmg 
the evolution of African races In 1913 there were 
discovered at Boskop, in the Transvaal, fossil 
remains of a big-brained specimen of humanity 
At first there was no evidence of its exact date, 
but now there are grounds tor attributing it to a 
late phase of the pleistocene period The Boskop 
type, with a strikingly large brain and relatively 
small jaws, proved to be the forerunner of the 
Strandloopers of South Africa The Bukhman type 
was also an inhabitant of South Africa in the later 
part of the pleistooene period as was proved m 
1927 by the discovery of an ancestral form made 
by the Messrs Peers in the Fish Hock Cave, in 
the Cape Peninsula The modern Bushman has 
not the size of brain or strength of jaw of his 
fossil ancestor The Boskop and Bushman are 
cousin types, and wc may hope to find their 
common ancestor 

Thus in later pleistooene times, Africa south of 
the Zambezi was the home of nearly related races, 
big in brain but short m stature At a much earlier 
period—perhaps aa far back as the pliocene penod, 
this part of Africa was the home of a remarkable 
anthropoid ape—one which made a nearer ap¬ 
proach to man than either the chimpanzee or 
gorilla The existence of this remarkable ape— 
Australopithecus it was named by Prof Raymond 
Dart—was made known by tho discovery in 1924 
of a fossilised skull of a young individual in a 
limestone quarry at Taungs m the Harts River 
Valley some eighty miles from Kimberley The 
varying opinions formed by experts as to the 
significance of the Taungs disoovery will be found 
in the columns of Natobe from 1926 onwards 
Indeed every discovery of ancient man made in 
recent years has found a full record in these pages 

When we move to Afrioa north of the Zambezi, 
we enter another territory of human evolution 
Deep in the mine at Broken Hill, Northern 
Rhodesia, a remarkable fossil type of man came 
to light m 1921 The fossil type thus discovered is 
ono of the most primitive forms of humanity 
known to us In his Btruotural composition, 
Rhodesian man displays everything that we expect 
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in an early stage ol the evolution of modem man 
(Homo aaptetw). Unfortunately, there was nothing 
found with the bones of Rhodesian man which 
tells us at what point in the pleistooene period he 
lived ; we infer from the ciroumstanoes in whioh 
he was found that he is at least mid-pleistooene in 
date Some light has been thrown on this and 
other problems relating to the history of early 
man in Africa by Dr Louis Leakey’s researches 
Dr. Leakey led three expeditions to East Africa 
between 1925 and 1032, m the course of whioh he 
demonstrated the existenoe of implement-con¬ 
taining deposits covering the greater part of the 
pleistooene period Near the base of these deposits 
was discovered a fragment of a human lower jaw 
—which has characters not unlike those we expect 
to find in Rhodesian man In strata of later but 
of uncertain date at Kanjera, Dr. Leakey found 
oranial fragments of the most primitive type of 
Negro known to us At first sight, the difference 


between the Rhodesian and Kanjera types of 
humanity seems very great, and yet in the opinion 
of the writer it is possible to conoeive the evolution 
of the Kanjera Negro from Rhodesian man 
Whether this evolution has taken place or 
not is one of the many problems whioh students 
of fossil man may hope to solve in the near 
future. 

When King George came to the throne our 
knowledge of ancient man was almost entirely 
oonfined to Europe. Java was the only exoeption 
Discoveries of fossil man of extinct typos have now 
been made in every continent of the world. Every 
large land area—Europe, Asia, Africa and Aus¬ 
tralasia—has yielded fossil remains of human 
types totally different from any now living—all 
save America No evidenoe has been found of the 
existenoe in the New World of a type of humanity 
that differs materially from types whioh still exist 
in America 


Discovery and Significance of Vitamins 

By 'Sin Frederick Gowland Hopkins, p r s , Sir William Dunn Professor of Biochemistry, 
University of Cambridge 


U NTIL the end of the first decade of the 
present oentury, official teach mg concern¬ 
ing the nutritional needs of the human body was 
still based on the results of classical studies by 
Carl Voit and Max Rubner and on the views of 
the Munich School thence derived The adequaoy 
of a dietary was measured in terms of calories and 
protein alone It was generally believed, alike by 
the academic physiologist and by those concerned 
with practical dietaries, that, questions of palata- 
bihty and digestibility apart, so long as the food 
of an individual provided sufficient potential 
energy for the activities of his internal organs and 
for the external mechanical work he might be 
called upon to do, the only demand of a more 
specific kind made by his body was for a certain, 
rather ill-defined, minimum of protein, to sub¬ 
serve the growth and maintenance of its tissues. 
Beside the carbohydrates,' fats and proteins which 
provide these essentials, natural foods were known, 
of course, to contain a variety of other substanoes. 
These, however, are present individually m very 
small amount, and except for certain minerals 
among them, necessary for the formation of bone 
and for the maintenance of particular physical 
conditions in the body, they assumed to be with¬ 
out nutritional importance. 

Faqts, nevertheless, were already known whioh 
might well have suggested that the body makes 
calls upon its food to supply needs more subtle 


and more specifio than those thus recognised The 
history of scurvy, for example, and the clear 
demonstration, made already m the eighteenth 
oentury, of the dramatio cure of that fell disease 
which follows upon suitable, though relatively 
very small, additions to an errant dietary, should, 
it would seem, have provided a strong suggestion 
for the existence in oertain foods of a substance 
small in amount but with highly speoific properties 
essential for the Bupport of normal nutrition , that 
is, for the existenoe of what we now define as a 
vitamin. But unfortunately, the views of the 
majority concerning the influence of anti-scorbutic 
foods remained for many years vague and obscure 
It was attributed to suoh qualities as ‘freshness’ 
without further analysis of these qualities, or to 
known constituents without proof of their efficacy 
True, so far back as 1841, an American physician, 
G. Budd, had ascribed the action of suoh foods 
“to an essential element which it is hardly too 
sanguine to state will be discovered by organic 
ohemistry or the experiments of physiologists in a 
not far distant future”. Had organic chemists 
or physiologists been then stimulated by this 
objective view to seek for a definite substance in 
suoh well-known anti-scorbutic materials as, say, 
lemon or orange juice—a substance which when 
isolated could display by itself the anti-scorbutic 
powers of these fruits—it is likely that a realisation 
of the significance of vitamins might have oome 
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long ago , but current thought oonoermng nutrition 
was not yet prepared to profit from such sug¬ 
gestions. 

Scurvy, of course, is now recognised as one of a 
group of so-oaUed deficiency diseases—pathological 
conditions in each of which a group of symptoms 
is displayed, directly due to the lack of some 
necessary nutritional factor It was in 1897 that 
evidenoe for the existence of another such disease 
was clearly revealed. Eijkman, a Dutch hygienist, 
had been led by extensive observations to the 
belief that the disease beriberi was associated with 
the consumption by human communities of polished 
rice as a basal food He then found that it 
possible to produce an illness m fowls similar to 
beriberi by feeding the birds on polished nee, and 
be was further able to prevent or cure it by ad- 
ministonng an extract of rioe polishings. The 
discovery that the disease could be thus produoed 
and oured experimentally greatly assisted its 
study , just as the later observation of Holst and 
Frohlioh that the guinea pig rapidly displays the 
symptoms of scurvy when placed upon scorbutic 
diets, whde promptly cured by anti-soorbutics, 
made easy the expenmental study of the latter 
disease and provided a ready biological test for 
the presence and relative amounts of the curative 
agent in various foods. 

The explanation first offered by Eijkman for the 
production of benberi during the consumption of 
polished nee was to the effect* that the condition 
is a state of intoxication brought about by the 
consumption of exoessive quantities of starch, and 
that in the so-called ‘silver skin’ whioh is removed 
by polishing, though not in the bulk of the gram, 
there is a substanoe which counteracts the toxio 
products of the disturbed metabolism. This hypo¬ 
thesis was far-fetched and inhibitory, but the 
conception of disease as the direct result of a 
spepifio deficiency m food was foreign to the 
thought of the tune. Later, however, partly owing 
to the work of others and partly to extended 
experiments of his own, Eijkman came to the 
definite conclusion that there is present in rioe 
polishings an individual substanoe differing from 
the then known food constituents, but essential 
to normal nutrition, though required in very small 
amount. Even before Eijkman himaelf had come 
to this final conclusion, the work of others bad 
made it probable, and by 1910 the significant facte 
had become fully established. 'Among those whose 
work contributed to their establishment must be 
mentioned : Grijns, a countryman of Eijkman ; 
Vedder and Chamberlain, of the American Medical 
Service ; and the British investigators Fraser and 
Stanton, whose investigations were carried out in 
the Malay States, All of these helped to prove that 
the prevent!tive of beriberi is a definite chemical 


substance, and the last-mentioned m particular 
took pioneer steps whioh were ultimately to lead 
later workers to a successful isolation of that 
substanoe 

Those who worked on benberi during these 
years thought and wrote as pathologists, with their 
attention pnmarily directed to the causation and 
cure of a particular disease Though doubtless 
the suggestion for an extension of the kind of 
knowledge gamed was ready to hand, as a matter 
of fact their wntings at first contained no reference 
to the possibility that substances with the 
properties we now attnbute to vitamins might 
function widely and prove to be neoessary for the 
support of such fundamental physiological pro¬ 
cesses as growth itself 

This more general and more physiologioal con¬ 
ception of the functions of vitamins arose directly 
from the results of feeding animals on experi¬ 
mental diets If the assumption were right that 
proteins, fate and carbohydrates, together with 
essential minerals, are the sole nutritional neces¬ 
sities, then these materials should support all the 
functions of the body when each of them is supplied 
in a pure form, no less adequately than when, in 
natural foods, they are consumed lh association 
with small amounts of many other substances 
The nutritional value of such purified materials 
supplied in artificial dietaries was at one time the 
subject of many experiments The results of these 
were uncertain and contradictory, owing to the 
fact that purification was often not complete It 
was not then realised that substanoes present in 
extremely small amount may profoundly affect 
the value of a diet It is this circumstance that 
our present knowledge of vitamins has made so 
clear. 

In 1906-7 the writer engaged m feeding rate 
upon highly purified materials of the above kind, 
and found them wholly unable to support health 
or normal growth, though certain additions, very 
minute in amount, greatly inoreased their nutri¬ 
tional adequacy. It happened that yeast extracts 
were among the addenda which were suooessful 
in this respeot, but only, as is clew to-day, 
because the fat employed in these experiments 
was filtered butter fat We know now that butter 
itself contains oertain of the essential vitamins, 
while yeast supplied the others. These experi¬ 
ments confirmed a personal belief m the importance 
for nutrition of minor constituents m natural foods, 
and public expression was given to this belief, 
but the expenmental results were not then pub¬ 
lished. 

In the autumn ofT9ll the results of later experi¬ 
ments were communicated to the Biochemical 
Society, and these were published in the following 
year in a paper which made a general olaim for 
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the “importance of accessory factors in normal 
dietaries” Funk at about the same time im¬ 
pressively summarised the then available know¬ 
ledge concerning deficiency diseases, and proposed 
the name ‘vitamine’ for the substance of which 
a lack might in each case lie presumed to pro¬ 
duce the pathological condition On chemical 
grounds ,J 0 Drummond suggested that the 
final ‘e’ in Funk’s proposod name should be 
omitted, and this has become customary By 
1912, then, there was fully adequate evidence 
for the wide importance of vitamins, and from 
that time progress in their study has been 
continuous 

Immediately before the War and until near its 
end, American investigators were the chief con¬ 
tributors to this progress T B Osborne and L B 
Mendel at Yale and E V McCollum at Wisconsin 
(afterwards at Johns Hopkins University) were 
separately engaged upon nutritional experiments 
with artificial dietaries For a little while after the 
present writer's publication in 1912, these workers 
were not fully convinced of the necessity for a 
vitamin supply Osborne and Mendel believed for 
some time that they had succeeded in maintaining 
rats upon purified diets Soon afterwards con¬ 
viction came, and important contributions to the 
subject were made at both centres In particular, 
American studies produced at this time proof that 
vitamins existed in natural foods in different 
associations, and led to a distinction between ‘fat 
soluble’ and water soluble’ individuals , a dis¬ 
tinction which, though m itself not of fundamental 
importance, greatly helped later developments in 
the subject, many of which have been due to 
workers in America 

During the later stages of the War, when many 
nutritional problems had to be faced, intensive 
studies began at the Lister Institute in London 
These comprised pioneer work by A Harden and 
S. S Zilva, and the important experiments of 
Hamette Chick and her colleagues, which have 
continued to the present day At this time, 
University College, London, became also a centre 
of activity owing to the work and influence of 
J. C Drummond, while the classical experiments 
of E. Mellanby on the production of nokets were 
already in progress A few years later, interest 
in the subject penetrated into every European 
country, and research became everywhere very 
active Recently, publications dealing with vita¬ 
mins have reached a total of a thousand in a 
single year 

To-day we have knowledge of some eight or 
nine vitamins, each proved to have its own specific 
influence in maintaining the normal oouree of 
events in the living body, and each exercising its 
functions when in exceedingly small oonoentra-' 


tions Happily the actual chemical constitution 
of some of them is now known 

It is, of course, impossible in a brief review to 
recount all the stages of discovery in the case of 
each of these substances The existence of in¬ 
dividual vitamins, each with its special influence 
in the body, has in the majority of cases been 
revealed by the experimental feeding of animals 
on the following general lines Natural products 
or preparations—orude when experiments began— 
from natural sources, animal or vegetable, when 
simultaneously added in characteristically small 
amounts to a vitamin-free dietary, were found to 
render it capable of supporting normal nutrition 
The tendency at first was to assume that each 
effective addendum contained one active in¬ 
gredient The next step in progress, however, 
involved the fractionation of each crude prepara¬ 
tion, and this m many cases revealed the presence 
of more than one vitamin, with obviously distinct 
functions, each calling therefore for separate 
endeavours towards its isolation and purification 
It may be mentioned in illustration that yeast, 
which because it represents a concentrated mass 
of living cells capable of active growth, and at 
the same time is available in large amounts, was 
early and justifiably looked to as a probable source 
of vitamins, has yielded some of them in a com¬ 
plex which even to-day has perhaps not been 
fully analysed 

The position of knowledge at the present moment 
will be made sufficiently clear if the most salient 
characteristics of eaoh recognised vitamin are 
very briefly reviewed Unfortunately, it is 
impossible at the same time to give credit to 
the many who have shared in the heavy labours 
involved in the remarkable recent advanoes in the 
subject 

VUannn A This vitamin is found m association 
with animal fats and exists in specially high con¬ 
centration in the livers of fishes It was dis¬ 
covered and studied m cod liver oil, and at first 
was not distinguished from vitamin D, but by 
1922 it had beoome dear that there were two 
‘fat soluble’ vitamins with functions entirely 
distinct. 

Vitamin A exerts an important influence in the 
body. In its absence young animals fail to grow 
Lack of a proper supply leads to degenerative 
changes in the epithelial cells which line the outer 
surfaces of the body, and among the characteristic 
symptoms whioh follow upon suoh a lack is a 
pathological condition of the eyes known as 
xerophthalmia. As an independent phenomenon 
night blindness may occur. Very noteworthy is 
the evidence whioh shows that an adequate supply 
of this vitamin protects against certain types of 
infection. One of the most interesting advanoes 
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in our knowledge of vitamins is the recent proof 
that vitamin A is closely related chemically to 
the carotenes, a group of yellow pigments widely 
distributed in plant tissues, and the further proof 
that carotenes, when they are consumed in 
green vegetables, are converted in the liver 
into the vitamin itself. These disoovenes have 
thus shown that vegetable foods are an effective 
source of the vitamin, and they have also 
greatly helped m leading to our present know¬ 
ledge of its actual chemical nature It has been 
obtained pure in the form of an oil, and chemical 
studies have revealed its essential molecular 

structure 

Vitamin B, This is the vitamin of whioh a 
deficiency m the food supply loads as a final 
issue to the disease beriberi It exerts a general 
influence m the body, and would seem to be 
essential to the normal progress of carbohydrate 
metabolism, but a specialised aspect of its functions 
is the maintenance of a normal equilibrium m 
the nervous tissues It is widely distributed m 
natural foods, but in concentrations whioh vary 
greatly We have seen that the oiroumstance of 
its presence in the cortical parts of grains and 
absence from the endosperm led, through the work 
of Eijkman and his followers, to one of the earliest 
suggestions for the existence of vitamins It is 
relatively abundant m yeast, and this has been the 
material chiefly used as a source of it for experi¬ 
mental work. Much effort in Great Britain, m 
particular by R Peters, has been spent in the 
effort to obtain it in a pure state, an end which 
seems now to have been reached Its actual mole¬ 
cular structure is not yet known, but its empirical 
formula is probably C„H lt N 4 OS Alone among the 
known vitamins it oontains sulphur in its molecule 

Vitamtn B t When yeast extracts were first 
employed as addenda to deficient diets, their most 
notable effeot, apart from the promotion of 
growth, seemed to be the prevention of nervous 
lesions. They were supposed to supply an ‘anti- 
neuritie’ vitamin alone This is now B t Further 
studies of such extracts showed, however, that 
they certainly oontain at least one other vitamin 
more stable towards heat than B„ and clearly 
showing quite different properties. In its absenoe 
serious skin lesions develop resembling m animals 
those seen iif the human disease pellagra. There 
is now indeed little doubt that a prominent factor 
in the causation of this disease is a lack of this 
vitamin in the food. It has been labelled B,. 
Quite recently, however, a further complication 
has come to tight'in this connexion. Preparations 
of ’B,’ as hitherto employed would seem to contain 
two active factors, one promoting growth without 
being concerned with skin conditions, and a 
second to which the ‘wati-pellagra’ influence is 


due The latter is now under intensive study, but 
its chemical nature is yet unknown The former, 
like vitamin A, is related, as shown by the re¬ 
searches of R Kuhn and P Karrer, to a group of 
naturally occurring pigments, but m this case to 
the flavines The vitamin is in fact identical with 
a flavine which is present m milk 

Vitamin C While the prevention and curative 
influence of foods containing this, the anti¬ 
scorbutic vitamin, has been so long known, it 
remained for quite recent research to establish its 
existence as a definite chemical substance, to 
produce it pure and to determine its exact chemical 
nature It is present in most fresh foods but often 
only in very small amounts It is present in 
greatest concentration m fruits and green vege¬ 
tables, but in amounts varying greatly from 
species to species Cereal foods contain none It is 
characteristically less stable than the other known 
vitamins, being destroyed when foods are long 
kept, dried or heated , the influence of oxygen 
being a potent faotor m its destruction This 
instability accounts for many chapters in the long 
history of scurvy and its mcidenoo Muoh labour 
has been spent during recent years in determining 
quantitatively its distribution m foods and in 
endeavour to isolate it Success in the latter 
aim was reached by A Szept-Gyorgyi three years 
ago Its constitution has been fully worked out 
by W N Haworth and his colleagues, revealing 
the interesting fact that the physiologically potent 
substanoe is related to the simple carbohydrates, 
being a derivative of the hexose sugar guloee The 
vitamin is now to be known as ascorbio acid. 

Vitamin D This, the anti-rachitic vitamin, is 
generally associated with vitamin A in animal fats, 
and with the latter, is present m exceptionally 
large amount in fish liver oils Studies m the 
etiology of rickets have proved that this disease 
can be prevented or cured, on one hand by an 
adequate supply of this vitamin in the food, and, 
on the other, by adequate exposure of the body 
to sunlight A satisfactory explanation of this 
remarkable relation arrived with the proof that 
ultra-violet irradiation converts an inactive pre¬ 
cursor into the vitamin itself, and that the former 
is present in the tissues. During the year 1929, 
owing in particular to the work of Rosenheim and 
Webster, and that of Hess and Windaus, it was 
made clear that the substanoe whioh on irradiation 
is activated is ergoeterol, which in small amounts 
is present in most living tissues. As it is therefore 
present in many natural foods, the anti-rachitic 
value of theee is moreased by exposure to rays of 
suitable wave-length A preparation of the vitamin 
made by the irradiation of ergosterol in vitro is 
known as ‘calciferol’. Its potenoy is remarkable ; 
one ten thousandth of a milligram a day added to 
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a nckets-producing diet will m a rat entirely 
prevent the appearance of the disorder. In the 
case of a child the effective daily doee is a very 
small fraction of a gram. The rigorous proof that 
lack of a fat-soluble vitamin is responsible for the 
induction of rickets was furnished by the classical 
experiments of E. Mellanby begun twenty years 
ago More recently, the importance of vitamin 
D m the processes of normal dentition has been 
shown by May Mellanby. 

Vttamvn E In 1922 it was first shown by H M 
Evans and K S Bishop that a vitamin, distinct 
from others then known, is essential for successful 
reproduction. It has been termed the anti- 
sterility vitamin, but this term implies functions 
more specific than those which are actual De¬ 
privation of vitamin A, for example, will ulti¬ 
mately lead to failure in reproduction. Neverthe¬ 
less, the influence of vitamin E (now so-called) 
is exerted on specific lines In its absence, 
there is degeneration of the testes in the male 
and a failure of the placental functions m 
the female The richest sources of this vitamin 
so far discovered are certain green vegetables 
and wheat embryos It is, however, widely 
distributed in food-stuffs, and as it is active 
in very small amounts, the possibility of any 
lack of it can seldom arise Its constitution is 
unknown 

These very brief descriptions of the known 
vitamins leave out, of course, a multiplicity of 
facta which have been discovered oonoeming 
each of them, and omit reference to the work of 
very many investigators They may serve, how¬ 
ever, to indicate the lines on which vitamin 
research has hitherto progressed. 

Characteristic of each vitamin is the very small 
amount in which it exercises ita physiological 
functions, and the circumstance that all are 
present in very low concentrations in the materials 
from which they have to be separated has greatly 
added to the difficulties of their study. It will be 
admitted, however, that we have now a sound 
body of knowledge conoernmg them, establishing 
their nutritional importance and throwing no 
little light on their nature. Research in the field 
is now receiving much help on its constitutional 
side from modern physical methods, and on its 
biological side from increasing interest on the part 
of a large number of clinicians. Vitamin therapy 
is now joining hands with endocrine therapy, and 
the League of Nations Permanent Commission on 
Biological Standards has reoognised its growing 
importance by accepting standards for measures 
of vitamin activity and defining units in terms of 
such standards. 

Some at least of the conditions whioh are now 
grouped as deficiency diseases are of 'world-wide 


importance, and though the clear-out symptoms 
which the experimentalist can observe in animals 
under strictly controlled conditions are often 
obscured by internment infections or other com¬ 
plications in clinical cases, yet, once a food defici¬ 
ency has been recognised as an essential link m 
the chain of causation, the method of cure becomes 
in every case as certain as it is logical. On the 
other hand, onoe the hygienist has become con¬ 
vinced that this or that disease is really due to 
faults m the diet of communities, its prevention, 
with or without administrative action, should be 
easy to secure. Although a defect in the supply of 
a vitamin, if senous and continued, may results in 
actual disease, it is, in Great Britain, more im¬ 
portant to realise that a sub-optional supply of 
any essential food constituent cannot fail to 
induce sub-normal health which, especially when 
induced in childhood, may leave permanent 
disability 

Apart" from its own inherent importance, the 
revelation of the significance of vitamins can fairly 
be said to have directed closer attention to the 
nutritional importance of other minor constituents 
of natural foods. The specific needs of the body 
are proving to be numerous, and lack of materials 
oalled for in very small amounts are proving to 
be juBt as important to final issues in nutrition as 
are those required in much larger amounts This 
applies to the mineral as well as to the organic 
constituents of food, and ill-assorted diets may 
be deficient in the former no less than in the 
latter. 

For the progress of scientific knowledge con¬ 
cerning these needs, each separate factor has 
oalled, and continues to call, for separate and 
intensive study ; but the demands of right nutri¬ 
tion need to be viewed as a whole We need to 
know what should be the ideal balanoe among the 
many essentials, and how beet to secure that it 
shall be approached in the food supply of all 
classes of the community Short of this, we have 
to-day sufficient knowledge to be sure that mal¬ 
nutrition in its subtler aspects often aooounta for 
disabilities which have hitherto been ascribed to 
constitutional defects or to other circumstances. 
With present knowledge, moreover, it should be 
easy, economic questions apart, to prevent such 
malnutrition everywhere. There is almost sufficiency 
in the statement that oertain foods often held to 
be luxuries have to be recognised as necessities for 
all. Recognition of this bears upon all the problems 
of a national food supply, upon production, pre¬ 
servation, transport and distribution. 

It is interesting to remember that the effective 
development of the recent knowledge oonoeming 
the more subtie aspects of nutrition has been 
almost co-tetminous with the reign of King George. 
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Structure and Physiological Activity 

By John Phyde, Lecturer m Physiological Chemistry, University College, Cardiff 


A SURVEY of the road which the biochemist 
has trodden during the past twenty-five 
years reveals a plenitude of milestones whereby 
the rate and extent of his forward march may be 
judged The year 1910 was within a short span 
of the birth of his science , only four years earlier, 
the Biochemical Journal had first seen the light 
of day The reoords of this now twenty-nine-year- 
old journal bear witness to the immense expansion 
and deepening, during the past quarter of a 
century, of our knowledge of the laboratories of 
the living oell, and there are many similar records 
to be found m other countries New light has 
come from all sides on the chemical processes of 
the organism in health and disease, in life and 
in death Innumerable new substances and 
previously unknown phenomena have been dis¬ 
covered and added to the ever-increasing physioo- 
chemioal complexities of living cells and tissues 
Yet despite this immense accumulation of 
detail, the answers to these persistent questions— 
“Just what happens m this particular living cell, 
and how does it happen V —seem to elude us 
Consider for a moment the contraction of a group 
of muscle cells, surely one of the most universal 
processes of animal activity In 1907 appeared 
Fletoher and Hopkins’s 62-page paper on “Lactic 
Acid m Amphibian Muscle”, the first really effective 
attack on the problem of the possible rfile of this 
acid in the oontraotile process At that time, lactic 
acid was the only known ‘intermediate’ substance 
supposed to play a part in the phenomenon Now 
turn to the list of substances, many then unknown, 
revealed to-day as participating in this apparently 
simple 'process—hexoB© diphosphorio and mono- 
phosphoric acids, a-glyoerophosphoric acid, phos- 
phoglyoeric acid, adenylic acid, phosphoric and 
pyrophosphorio acids, phosphagen or creatine 
phosphorio aoid, pyruvio acid, methyl glyoxal, 
glvoeraldehyde, dihydroxy ace tone, and . . . but 
who of us is bold enough to write finu to this 
oatalogue ? Iji the numerous attempts to build 
lip the chemical jig-saw here provided, many new 
and interesting and doubtless important facts have 
obviously been revealed, but we still seem to be 
almost as far as we were in 1907 from forming a 
really comprehensive picture of the sequence of 
events in a contracting muscle. Indeed one 
investigator has suggested that all the chemical 
transformations so far studied are really recovery 
processes, and do not directly participate in the 
oontraotile phase. 


The present position of muscle chemistry will 
serve to illustrate one type of problem which the 
biochemist is studying m his attempt to provide 
an answer to the questions already mentioned 
There are many similar problems Most of them 
afford as much encouragement as the muscle 
problem to those who aspire to conquer fresh 
fields i There are also, however, problems of a 
rather different type which likewise concern the 
biochemist A scrutiny of the records of the 
investigations here referred to conveys a greater 
sense of immediate achievement than that which 
is derived from a consideration of the muscle and 
similar problems Here we have revealed to us the 
nature, and in many cases the detailed structure, 
of compounds of immense physiological potency, 
compounds some of which determine the issue 
between life and death, whilst others possess 
well-nigh incredible potentialities for the well¬ 
being, in some cases the ill-being, of living 
organisms All seem to exercise their functions 
m the minutest traces, a fact which has added 
greatly to the difficulties of their isolation 
and identification, but during the last decade 
the progress achieved in this direction is highly 
impressive 

Most of the oompounds now to be discussed may 
be assigned to one of two classes, hormones or 
vitamins—hormones if they are elaborated within 
the animal by specific tissues which derive their 
‘raw material’ from the food supply, vitamins if 
they must be supplied pre-formed in the food¬ 
stuffs This classification cannot be applied too 
rigidly, but it will serve. As we shall see, certain 
vitamins oan be formed by the animal body, from 
precursors of very closely related chemical structure 
but devoid of the characteristic physiological 
properties of the vitamin. In the absenoe of the 
vitamin, such precursors assume the rdle of in¬ 
dispensable food constituents To the chemist and 
the biochemist, the smallness of the amount of 
these substances which the animal requires is a 
matter of the greatest mterest, but these investi¬ 
gators derive their mam sense of achievement m 
this field from the ability to put down on paper 
the constitution or structure of the substanoes 
oonoemed. How the substanoes produce their 
specific effeots is a secret so far guarded by Nature 
even more efficiently than that of the muscle 
Nonetheless, science is for the present well content 
with having established the existence and structure 
of at least some of these enormously potent 
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substances upon which animal life depends for its 
very existenoe 

The constitutions of the known hormones or 
vitamins do not afford, m the absence of empirical 
information from other sources, a prtori grounds 
for deducing their physiological activities, or for 
differentiating between an active compound and 
some closely related inactive compound with a 
structure but slightly different from that of the 
active one Suoh a priori deductions would 
necessitate much more fundamental correlations 
between structure and physiological activity than 
are yet available But, m aotual fact, empirical 
information is rapidly accumulating, and as it 
becomes co-ordinated it is found possible to make 
certain prognostications regarding structure and 
physiological activity, to suggest, for example, 
what type of structure is likely to possess a 
particular activity, anil possibly how such activity 
may be modified when certain substituent groups 
are added to or taken awav from the basic 
structure 

These general considerations are well illustrated 
hy a senes of compounds, including both hormones 
and vitamins, which have m common as a struc¬ 
tural basis the condensed benzene ring system 
which the organic chemist calls phenanthrene 
The reduced phenanthrene system plus a fourth 
five-membered carbon ring forms the oholane 
nucleus , this nucleus is found in the bile acids 
and in cholesterol and the other sterols One of 
these sterols, ergosterol, C„H„0, when subjected 
to the action of ultra-violet radiation, undergoes a 
sequence of transformations, and amongst the 
products formed under suitable conditions is 
calciferol, which is isomeric with the original 
ergosterol Calciferol, which has been isolated in 
a pure crystalline condition, is vitamin D, the 
anti-rachitio vitamin essential for adequate ossifica¬ 
tion and for the oontrol of calcium metabolism in 
the animal organism The structure of ergosterol 
is not yet ascertained in all its details, but existing 
evidence is in accord with the formula shown in 
skeleton below 



Pbekwathrom Cbotane nuclein Suggetted formal* of 

ergoaterol 


It would appear that the transformation of 
ergosterol into caloifero] involves the shift of the 
double bonds in ring II in the direction of the 
double bond in the side-ohain of ring IV. But a 
final decision cannot yet be reached. The 


vitamin caloiferol may be ingested as suoh by 
the animal On the other hand, it may be formed 
within the animal from previously ingested ergo- 
sterol This synthesis in vivo of the vitamin from 
its nearly related precursor has been proved 
experimentally to occur when ultra-violet radia¬ 
tion impinges on the skin The active rays have 
sufficient penetrative power to effect the trans¬ 
formation We have here the basis of the curative 
action in rickets of ultra-violet rays of solar or 
other origin 

A structure of the cholane type is found in a 
series of reoently discovered hormones possessing 
remarkably interesting properties. These are the 
sex hormones which determine the secondary sex 
characters of animals Three have been definitely 
characterised, the female follioular hormone or 
cestrone, the female corpus luteum hormone or 
luteosterone, and the male testicular hormone or 
androsterone All three show close structural 
relationships with each other and with the bile 
acids and cholesterol, amongst which their bio¬ 
logical precursors are likely to be found The 
accepted structures of the three hormones are given 
below 



INtrone Lutcostcrom Andrcwterone 


A development of exceptional interest in relation 
to structure and physiological activity is the 
preparation by synthetic means of artificial 
iBStrogenic substances, that is, of substanoes not 
found naturally, but which possess an activity 
similar to that of cestrone One of these is 
1-keto-l .2 3 4-tetrahydrophenanthrene, another 
is a derivative of the hydrocarbon 1 2.5.6- 
dibenzanthr&cene of which further mention will be 
made. 



The phenanthrene structure, common to all 
the substanoes so far considered, will be seen in 
the formuke shown above. These two synthetic 
oestrogenic substanoes, it is of interest to note, do 
not show any androsterone activity. 

In the hydrocarbon' 1:2:6:6-dibenxanthra- 
oene, we encounter one of the very interesting and, 
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from human standards, very sinister synthetic 
carcinogenic hydrooarbons. This hydrocarbon 
produces, when applied to the skin of mice and 
rats, tumours which can be transplanted and are 
in all respects similar to malignant cancerous 
growths Yet the addition of two n-propyl and 
two hydroxyl groups converts it to an oestrogenic 
substance ' Dibenzanthraoene is but one of a 
number of synthetio carcinogenic hydrocarbons 
All of these oontain the phenanthrene nucleus 
Moreover, the long-recognised cancer-producing 
action of certain tars has now been traced to the 
presence of a hydrooarbon allied to dibenz- 
anthracene and known as 1 2-benzpyrene It has 
been synthesised independently of its isolation 
from coal tar, and the powerful carcinogenic 
action of the pure substance has been amply con¬ 
firmed It is, in fact, the most potent carcinogenic 
substance so far discovered It too will be seen 
to contain the phenanthrene nuoleus 

Suggestive and mteresting as 
is the r61e of the phenanthrene 
nucleus already outlined, three 
further references are required to 
complete the tale First, a series 
of toxic oardiac-stimulating glu- 
cosides is known These are 
derived from various plants in¬ 
cluding those of the species 
Dtgtlaha (foxglove) and Slrophanthus The aglu- 
cones (that is, the non-sugar parts) of digitoxin, 
strophanthm and several other closely related sub¬ 
stances embody structures of four carbon rings 
which ally them closely to the sterols. For example, 
the dehydrogenation of the aglucone strophanthidin 
with selenium yields the well-known Diel’s hydro¬ 
carbon, C„H lt , of which the constitution has been 
established by synthesis. It has been prepared 
from several members of the cholane series, and its 
relationship to this series is beyond doubt. Many 
other structural details are known concerning the 
agluoones of the o&fdiao-stimulating glu cosides 
and ai some oases a complete structural formula 
can be suggested even now. Seoondly, mention 
must be made of the toad poisons, amongst which 
is the Chinese drug Ch’an Su These oontain 
structures closely allied to those of the cardiac 
aglucones, and possess a characteristic action on 
the heart similar to that of Digitalu preparations. 
Lastly, brief Reference attfy be made to the 
significant faot that the phenanthrene nucleus is 
present in some of the most powerful alkaloids, 
in morphine and oodeine of the opium group, in 
the corydalis alkaloids and in oolchioine (meadow 
saffron). 

Let us leave now these inimical caroinogenio 
hydrocarbons, toxic gluooeidee, toad poisons and 
alkaloids and return to the kindlier theme of 



vitamins and hormones From the remainder of 
our story there stand out two achievements In 
both oases the proofs of the nature of the sub¬ 
stances concerned—a vitamir m one case, a hor- 
mone in the other—have been olinobed by 
syntheses Ascorbic acid, as the anti-scorbutic 
vitamin C is now termed, and thyroxine, the 
lodme-contaimng amino acid which oonfers upon 
the secretory protein of the thyroid gland its 
specific function as a regulator of the metabolic 
rate, have both been isolated in a pure state, and 
both have been synthesised As a justification for 
treating these two diverse substances together m 
this way, we may cite the exceptional brilliance 
of the work on the synthetio side The structures 
are shown below It will be seen that ascorbic 

CH 2 (0Hj CH(OH) ch-c-c-c'o 
OH OH 

Aacorblr add 

acid is a near relative of the carbohydrates—the 
starting material used m its laboratory synthesis 


H0<r s — 0 —( CHg CHOlHg) COOH 

ThyfO'clnt 

was a hexose, d-galactose, from which Myxose and 
Myxosone were obtained Thyroxine is related- 
to the well-known ammo acid tyrosine, and the 
latter is almost certainly the ‘raw material’ used 
in the animal body for its formation 

The case of vitamin A, the growth-promoting 
vitamin, is especially mteresting, since here wo 
have another case of a vitamin which may be 
taken into the animal body as such, or in the form 
of a closely related precursor. The precursor is 
the remarkable, intensely coloured polyene hydro¬ 
carbon carotene, with no less than forty carbon 
atoms At least four isomeno carotenes occur m 
natural plant souroes, and all appear to give rise 
to vitamin A in the animal body Approximately 
one half of the carotene molecule goes to form 
vitamin A, which almost certainly has the formula 
CwH m O. The structure of the vitamin cannot yet 
be regarded as settled, but there is much evidence 
in favour of that given below 

“V Hs f» t Hs 

V- CH~CH-C-CH-CH“CH- C-=CH-CHjOH 

Probable formula of vitamin A 

We may end our survey with a reference to 
advances which are being made in the elucidation 
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of the structures of vitamins and B, Vitamin 
B, has the formula C,ja it O,N 4 S. There appear 
to be two ring systems present; one a glyoxaline 
or pyrimidine, the other a pyrrole containing a 
substituent sulphur. Interest in vitamin B, has 
been greatly stimulated by the recent discovery 
that the flavins, whioh are yellow water-soluble 
dyes present m both ammal and vegetable sources, 
possess intense vitamin B, activity The flavins 
are derivatives of alloxazine, and a substance 
stated to be identical with laotoflavm of milk 
whey has already been synthesised. It possesses 


the complex ring systems shown. So discovery 


LCHOH.CHgOH 

L*ctoflavln 

marohes onwards 1 Who shall say what additional 
structural formula will be recorded in a similar 
survey after the lapse of another quarter of a 
century ? 



Diet and Disease 

By Prof. Stuart J Cowell, Professor of Dietetics, St Thomas’s Hospital Medical School, London 


T HE twenty-five years of His Majesty’s reign 
which are now being oelebrated correspond 
remarkably closely with the establishment of a 
new era in the soienoe of nutrition At the opening 
of the twentieth century, attention was being 
focused on the quantitative relations of the energy 
exchanges of the body and on the metabolism 
within the body of the proteins, fats and carbo¬ 
hydrates of the food. The physiologists and 
chemists working at these problems were making 
most valuable contributions to the body of know¬ 
ledge concerning the processes of nutrition, but 
such contributions were for the most part not of 
such a nature as to afford obvious clues either to 
the origin of or to the treatment of disease The 
second decade of the twentieth oentury witnessed 
the rapid development of the view that the 
adequate nutrition of an animal depended on the 
presence in its food of hitherto unsuspected 
elements. The absence of suoh essential elements 
from a diet was proved to result regularly in the 
appearance of predictable signs of disease, and the 
fundamentally new idea of deficiency diseases 
became gradually established in current medical 
teaching. 

Before mentioning any of the effects which this 
new conception of nutrition has had on the 
problems of the prevention and treatment of 
disease, it will be useful to hark back to the 
‘pre-Georgian’ era to review Hie current teaching 
of the medical profession regarding the relation of 
diet to disease. The fact that faulty diets are often 
the direct or indirect cause of disease was of course 
fully recognised, as it had been for many cen¬ 
turies. Bat there was little precise knowledge 
available to enable definite diseases to be ascribed 
to specific! dietetic errors. Over-eating was re¬ 
garded as predisposing to many gastro-intestinal 
diseases, gout and raised Wood pressure, and 


under-eating was considered to render the body 
more liable to invasion by harmful baotena The 
idea of lack of balanoe between the various classes 
of foodstuffs, for example, relative excess or de¬ 
ficiency of protein, carbohydrate or fat was looked 
upon as at least an important contributory cause 
of disease. In the case of scurvy, it was already 
taught that the absence from the diet of some 
principle which was present in fresh foods but 
not in stale foods contributed largely to the pro¬ 
duction of the disorder. Otherwise the production 
of disease by faulty diet was largely related to the 
presence of toxins, pathogenio baotena or living 
parasite* in food whioh had become accidentally 
contaminated. 

With regard to the practical dietetic manage¬ 
ment of diseases now known to be due to specifio 
dietetic faults, the degree of divergence between 
the methods of twenty-five years ago and of the 
present day is distinctly lees than would have 
been expected from a consideration of the know¬ 
ledge available then and now. Specific remedies 
in medicine hpve again and again been discovered 
empirically, and this is true in the realm of 
dietetics. The treatment recommended twenty - 
five years ago by at least some enlightened authori¬ 
ties for many of the diseases now spoken of as 
defioienoy diseases would prove satisfactory enough 
to-day, although suoh treatment was based on no 
actual knowledge of the dietetic factors involved. 
Scurvy was treated by giving fresh fruit and fresh 
vegetables, rickets And osteomalacia by giving ood 
liver oil and milk, beriberi by increasing the 
‘nitrogenous’ constituents and diminishing the 
carbohydrate of the diet—some individuals were 
even claiming that it oould be prevented by adding 
rice polishings to the diet of highly polished rioe 
whioh was usually eaten in districts where 
this disease occurred—and finally pellagra was 
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to be treated by cutting maize out of the 
diet. 

This list of diseases comprises most of those 
commonly regarded to-day as vitamin deficiency 
diseases, and there are not lacking critics of modem 
nutritional researoh who profess to be unimpressed 
by its practical value in clinical medicine because 
many of its obvious applications had been fore¬ 
stalled by empirical methods of treatment. Such 
arguments fail to recognise the frequency with 
which valuable methods of treatment fall into 
disuse or are replaced at least temporarily by 
worthless imitations when little or nothing is 
known of the physiologioal action of the agents 
effective in alleviating the symptoms of disease 
Thus the value of fresh lemon juioe in cunng 
scurvy was known in the eighteenth century, but 
was forgotten for long periods, and far inferior 
therapeutio agents were sanctioned by high 
authorities as late as the present century. Similarly 
the value of ood liver oil for the cure of nckets 
had been appreciated for many years before the 
disoovery of vitamins, but this did not prevent 
the subsequent recommendation of inert vegetable? 
fats as satisfactory substitutes. 

It is not argued that empirical treatment has no 
stable foundation in therapeutics, for clinical 
medicine still makes use of many old-established 
therapeutio measures whioh have aB yet no scientific 
basis But it is no less oertain that the scientific 
demonstration of a definite cause for a disease 
offers the best chanoe for the discovery of satis¬ 
factory preventive and ourative treatment, and 
when the cause is proved to be a comparatively 
simple deficiency in the diet, there should be no 
exouse whatever for allowing such knowledge to 
sink into oblivion. 

It is now proposed to show how the conception 
of food deficiencies as a cause of disease has de¬ 
veloped during the past twenty-five years The 
great stimulus to the remarkable activity shown 
in this field of medioal investigation during this 
period was undoubtedly the disoovery of the 
vitamins, but the sucoees rapidly attained by 
those engaged in studying the effects of vitamin 
deficiencies encouraged the investigation of the 
effects of other deficiencies, for example, deficiency 
in the mineral components of the diet, with the 
result that in such fields also many observations 
of tiie greatest importance have been made which 
have already proved invaluable alike in clinical 
and in veterinary medicine. 

The period of nutritional research whioh we are 
surveying had already been heralded by isolated 
suggestions regarding the importance of dietetio 
factors other than proteins, fats, carbohydrates 
and minerals salts for the maintenanoe of health. 
Already in 1897, Eijkman had published his 


experiments on the production of beriberi, which 
led ultimately to the discovery of the antmeuritio 
vitamin. Hopkins had stated in 1906 his oonvic- 
tion that scurvy, nckets and probably other states 
of ill-health were caused by unknown dietetic 
errors the nature of which was bound up with a 
defective supply of obscure food components. In 
1907 Holst and Frdlich paved the way for the 
identification of the antiscorbutio vitamin by 
producing expenmental scurvy in guinea pigs 
But it was not until Hopkins had demonstrated in 
1912 the fundamental importance of ‘accessory 
factors’ in the diet for secunng normal nutrition 
that the idea of specific food deficiencies as a cause 
of disease began to gam any general acceptance 
It is common knowledge that, sinoo Hopkins’s 
original announcement, the number of acoessory 
food factors or vitamins generally recognised as 
being oonoeraed in animal nutrition has been 
steadily increasing, though not all of them have 
been shown to be oonoomed in the production of 
human deficiency diseases By the end of the 
first decade of King George’s reign, overwhelming 
evidenoe had been produced to show that beriberi 
was produced by deficiency of the water-Boluble 
antmeuritio vitamin, xerophthalmia by deficiency 
of a fat-soluble vitamin, rickets by deficiency of 
the same or a similar Vitamin and scurvy by 
deficiency of the water-soluble antiscorbutic vita¬ 
min. It is not possible to trace in detail subsequent 
investigations, whioh have led on ono hand to the 
chemical identification of many of the vitamins 
and on the other to some understanding of their 
physiological action It must suffice to point out 
how such knowledge hew been applied to the 
prevention and treatment of disease 

In countries such as Great Britain, frank 
vitamin-defioicnoy diseases, with the single excep¬ 
tion of nokets, are uncommon, but there is in¬ 
creasing evidence that partial deficiencies of 
vitamins, particularly during the period of growth, 
are often responsible for sub-optimal physical 
development, inperfeotions in the struoture of 
bodily organs and tissues, lowered resistance to 
oertain infective diseases and many vague sub¬ 
jective and objeotive symptoms of ill-health It 
is almost oertain, for example, that mild degrees 
of skeletal deformity caused by faulty feeding in 
oluldhood help to raise maternal mortality in 
childbirth by increasing the mechanical difficulties 
of labour. The low resistance of the teeth of large 
sections of our population to deoay, with its many 
sequels of chronic disease and ill-health, is due in 
large part to faulty development of the teeth 
during the early years of life brought about by 
dietetio faults, of whioh vitamin D deficiency is the 
most prominent. Similarly it has been shown that, 
in dogs at least, the tendenoy to the development 
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of pyorrhoea alveolaris in adult life is largely 
determined by the supply of vitamin A which was 
available during the period of growth These few 
illustrations must suffioe to indicate that the 
original conception of vitamin-deficiency diseases 
has extended its boundaries to include a variety of 
diseases attributable to past dietary deficiencies, 
preventable by suitable feeding during the period 
of growth 

Similar results have been achieved during the 
period under review by the study of specific 
mineral deficiency diseases Prominent among 
those mineral elements deficiency of which in the 
diet may lead to recognisable symptoms of disease 
are iron, copper, iodine, phosphorus, calcium and 
magnesium Lack of sufficient iron m the food has 
been shown to result frequently m the development 
of anaemia Such nutritional’ anaemia is particularly 
common in mfantH, and is accounted for by the 
fact that milk is a jioor source of iron The re¬ 
cognition of thiR form of anamna has proved to be 
of considerable practical importance, because it is 
often associated with an increased susceptibility 
to many of the common complaints of infancy and 
can be corrected with great ease The enormous 
amount of work that has lately been carried out 
on the relation between iodine deficiency and the 
development of goitre has not yet completely 
solved the problem of the causes of thyroid enlarge¬ 
ment, but it has certainly provided very successful 
methods of wholesale prophylaxis m districts 
where goitre is endemic Lastly may be mentioned 
the revolution in the cattle-rearing industry of 
South Africa which has followed the discovery of 
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phosphorus deficiency as the immediate or ultimate 
cause of serious losses in this branch of agriculture. 

There can be no question that already the 
modem conception of nutrition has produced 
practical results of immense significance in both 
preventive and curative clinical and veterinary 
medicine The results are not confined to the pro¬ 
phylaxis and treatment of diseases which arise as 
the result of actual deficiencies in the food sup¬ 
plied They have already been extended to include 
the treatment of diseases in which defects in the 
absorption or utilisation of particular food elements 
rather than faulty diets are responsible for the 
development of co-existing signs of deficiency 
diseases The term ‘secondary deficiency disease’ 
is now being used to distinguish this particular 
class of nutritional disorder In this group might 
well be placed that once fatal malady pernicious 
anaemia, which the brilliant researches of the past 
decade have shown to be amenable to simple 
dietetic treatment, although there is no evidence 
that dietetic errors play any part m its causation 
As more and more precise information is gained 
concerning the intimate processes of metabolism 
within the body, there should be increasing oppor¬ 
tunities of preventing and successfully treating 
disease by adjusting the diet to influence those 
metabolic processes which may produce the 
symptoms of disease when they deviate from 
their normal course This has long been one of the 
aims of clinical medicine , its ultimate realisation 
has surely been brought one stage nearer fulfilment 
by the nutritional investigations of the past 
twenty-five years 


Viruses as the Cause of Disease 

By L)k Joseph A Arkwright, f r s , Lister Institute of Preventive Medicine, London 


A T the end of the nineteenth century, a new 
L category of infective agents was discovered 
which are now classed as viruses, m the modem 
sense of the word The chief property which unites 
them, and by which they have been distinguished 
from previously known minute' parasites, is the 
extremely small size of their component particles, 
since these are smaller than bacteria, and many 
of them are not visible even with the highest 
powers of the microscope Until quite reoently, it 
was customary to speak of all viruses as invisible, 
but in some cases the minute granules of which 
the virus appears to consist can be clearly seen, 
when stained, by direct microscopic observation ; 
but in most cases they cannot be distinguished 
by their shape, but only by their uniformity, 
numbers and their souroe in special parts of the 
diseased tissues. The recent investigations by 


Barnard with the ultra-microscope and photo¬ 
micrography by ultra-violet light have added to 
our knowledge of their size and form 

A special feature by which the invasion of tho 
cells of the host by many viruses can be reoogmsed 
is the occurrence of ‘cell inclusion bodies’. These 
forms, of which there may be one or more in a 
single cell, vary in size and may be larger than tho 
nucleus. Opinion as to their nature has undergone 
various vicissitudes.. After their discovery, when 
they were at first hailed as protozoal parasites, 
they were for long regarded as merely reaction 
products of the cell protoplasm to the presence 
of the virus, a position now favoured for tho 
‘inclusion bodies’ associated with virus diseases 
of plants. More reoently it has been shown that 
in some virus diseases of animals these ‘inclusion 
bodies’ oonnst of masses of the minute filterable 
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forme of ‘elementary bodies’ held together by a 
soluble matrix These bodies have been most 
completely and fruitfully studied in fowl-pox, 
small-pox, vaccinia, eotromolia—a disease of mice 
—and psittaoosis, the infeotive disease of para¬ 
keets which also attacks man 

The list of diseases of man and animals due to 
filterable viruses is continually being moreased, and 
considerably more than fifty are now known, 
their study has been intensified and especially 
productive during the last fifteen years 

The original recognition of the existence and 
importance of these agents was due to the use of 
earthenware and porcelain filters whioh retained 
the smallest baotena When tissue extracts or 
secretions from an infected animal were passed 
through such filters, the filtrates were shown to be 
infective and capable of reproducing the disease in 
a fresh animal, this process could be repeated 
indefinitely, proving that the active agent multi¬ 
plied in the animal body and was not merely a 
chemical substance or toxm The virus of foot- 
and-mouth disease, the first shown to oause a 
disease of animals, was discovered in 1898 by 
Loeffler and Frosch It passes through finer filters 
than any other known virus, so that no question 
of visible particles has arisen, since massed granules 
or inclusion bodies have not boon observed The 
most essential qualifying characteristic of a virus 
has ever ainoo been its filterabihty. 

Most viruses remain active after being dned 
over sulphuric acid, and some are more resistant 
to alcohol and certain other disinfectants than 
bacteria Many viruses are present in the tissue 
juices m high concentration, and suoh suspensions 
in liquids can still prove infective when diluted 
1 in 10 1 or 1 in 10*. The resemblanoe in many 
respects of a virus to an excessively minute 
bacterium has led to the belief in their similar 
nature which is now held by moat pathologists It 
must be admitted, however, that part of the 
argument is based on analogy, since viruses cannot 
be subjected to the same tests as bacteria to prove 
that they are living agents causing disease 
Besides the small sue of the ultimate particles of 
a virus and the resulting absence of a recognisable 
differentiating morphology, there are certain other 
peculiarities distinguishing these two classes of 
agents. Bacteria, with few exceptions, can be 
propagated on sterilised artificial culture media, 
and can be obtained in pure culture by the method 
introduced by Koch of selecting single colonies 
grown on a solid sterile medium. By this means 
their infective and other activities can be examined 
without the risk of oont&mination with substanoes 
derived from the host. A virus, on the other hand, 
in most oases requires the presenoe of living oells 
of the host to enable it to multiply, and it often 


appears to grow only or chiefly inside the cells 
of the animal tissues. Artificial culture of a virus 
can, however, very often be maintained in pieoes 
of animal tissue kept alive and growing apart from 
the body The virus of fowl-pox, vaccinia or 
vesioular stomatitis of the horse and of some 
other diseases can also be propagated in the 
living embryo m an incubated hen’s egg. 

The fact that tissues of a host are needod to 
enable viruses to multiply has led to the suggestion 
that the virus may not necessarily be alive but may 
only serve as a stimulus to the host cells, causing 
them to reproduce the virus, and that the particles 
seen in a suspension contauung a virus and indoed 
the virus itself are really products of the host 

This suspicion has been especially strong in the 
case of the infective transmissible sarcoma of 
fowls described by Rous, which can be reproduced 
by injecting a filtered cell-free extract of the 
diseased tissues into a normal fowl The 
resemblance of avian sarcoma to other virus 
diseases extends to the recognition by Lodmgham 
and Gye, by the use of the high-speed centrifuge, 
of minute particles resembling those of other 
viruses The nature of these particles was more¬ 
over oonfirmed by their reaction (agglutination) 
with the blood serum of animals which had 
been injected with the sarcoma, in the same 
way that similar reactions have been demon¬ 
strated with the elementary bodies from other 
virus diseases 

The resemblance in structure and behaviour of 
the sarcoma of fowls to the malignant growths of 
mammals gives rise to hesitation before admitting 
that it is caused by an extnnsio virus, sinoe 
mammalian malignant tumours have never been 
found to yield an infective cell-free extract and 
have been usually regarded as due to intrinsic 
tissue changes, though both mammalian and avian 
sarcomata can be induced by external physical 
and chemical irritants, such as tar and certain 
other substances 

If therefore an extrinsic virus is one of the 
essential causes of fowl sarcoma, it must already 
be present in every susceptible fowl The view 
that viruses whioh produce disease are not essen¬ 
tially invading parasites, but are produced by the 
host, is opposed by the regularity with which diverse 
viruses can bo propagated in the same kind of 
animal, and by the fact that the same virus may 
infect several widely different species For ex¬ 
ample, there are three distinct types of foot-and- 
mouth disease virus which produce apparently 
identioal Bymptoms in animals and can only be 
distinguished by the fact that any one does not 
protect an animal against infection with the other 
two; nevertheless, each virus maintains its 
identity whether propagated in the oow, pig, 
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guinea pig, rat or hedgehog. It is difficult to see 
how this could happen if the virus were produced 
by eaoh speoies of mammal from its own tissues. 

Another filterable agent, m many respects 
resembling the virus of an animal disease, is the 
baotenophage, which was independently dis¬ 
covered by Twort and d’Herelle. The effect of a 
drop of a suspension of bacteriophage added to 
a young liquid oulture of susceptible bacteria is 
that the latter are dissolved and a large amount 
of fresh phage is produood The bactonum-free 
filtrate of the liquid culture may often be diluted 
ten million times and still the same effect be 
produood by a drop as by the original suspension 

D’Horelle and many other bacteriologists behove 
that the phage is a living agent which infects 
young growing bacteria, multiplies in their interior, 
and is set free when the bacteria die and break up 

Phage, though destroyed at a temperature of 
70°-75° C , as a rule survives at 60°-65° C , when 
the bacteria with which it is associated are killed , 
it also resists drying and is remarkably resistant 
to the action of alcohol, acetone and ohloroform. 
D’Herelle considers that all strains of phago are 
really one, though different strains become adapted 
to different bacteria, but more probably many 
phages when first obtamed are a mixture of distinct 
races, and most filtrates containing phage are in 
the first instance denved from sewage or feces, 
containing a great variety of bacteria 

Some strains of bacteria harbour a phage 
although apparently insusceptible to its destructive 
action The activity is only manifested when a 
filtrate is tosted on another susceptible strain 
Thus many bacterial cultures have been shown 
to produce phage, though the presenoe of phage 
is not apparent and may not even have been 
suspected This phenomenon suggests the original 
production of the phage by an uninfected culture, 
but it may merely be another instance of an 
apparently normal organism ‘carrying’ a parasite ; 
many parallel cases are known of animals and 
plants ‘carrying’ infective agents whilst themselves 
unaffected De Jong showed that cultures of cer¬ 
tain sporrng bacilli which produce a phage may still 
be ‘lysogenic’ after being heated'at 100° C. for five 
minutes, whereas the free phage is killed at 70° C. 
for five minutes When the spores germinate the 
phage is again liberated. This experiment suggests 
that the phage is preserved by its inclusion in the 
resistant spore, and this evidenoe of its derivation 
from the germinating spore de novo is not con¬ 
clusive 

The chief reason for doubting the living nature 
of some phages and certain viruses is the very 
small size of their filtrable particles, which makes it 
very doubtful whether they can have a complex 
composition resembling that of other living things. 


Different strains of phage are very unequal in 
their filterability; some have relatively large 
partioles with a diameter about half those of 
vaccinia, while others pass through very fine 
filters, like the virus of foot-and-mouth disease, 
for whioh the diameter is estimated at about one 
tenth of the coarser phages 

The uniform and carefully graded collodion 
membranes introduced by Elford, of which the 
average pore diameter can be calculated, enables 
much closer estimates to be made than formerly 
of the size of particles which just pass or are just 
withheld Tho size of the particles of some viruses 
has also been calculated, esjiecially by Bechhold, 
by their rate of deposition when oentnfuged at 
10,000-15,000 rev per mm 

It has been possible to punfy virus particles by 
first filtering and then centrifuging at high spoed, 
washing the deposit and again centrifuging, as has 
been shown by Ledingham 

By the now oollodion ultra-filters the diameter 
of tho particles of different viruses has been 
estimated to vary from 200 mg to 150 mg for 
vaccinia to about 8-10 mg for foot-and-mouth 
disease (g mikron - 1 thousandth of a milli¬ 
metre , mg = one thousandth of a mikron) It 
is difficult to understand how with such dimensions 
they can have a composition of sufficient com¬ 
plexity to consist of living matter For comparison, 
the smallest bacteria have ft diameter of 1 0-0 5 g 
and the egg-albumen molecule has been estimated 
at 4 34 mg diameter 

Doerr, in a recent treatise, while granting that 
some viruses have been shown to bo living, denies 
the possibility of life in those of the smaller 
dimensions. It so happens that tho viruses of 
foot-and-mouth disease and louping-ill, which are 
among those with the smallest particles, exhibit 
all tho typical essential characters of viruses both 
tn vttro and in the animal body, though causing 
very different diseases and having very different 
‘life-histones’. 

The exact and quantitative experiments with 
filters have been made possible by the high con¬ 
centration in whioh certain viruses occur, and by 
opportunities for determining the presence of tho 
virus in different dilutions by inoculation of 
susoeptible small animals The dilution of some 
fluids containing virus from the animal body can 
be earned to 1 in 10* or even higher when dealing 
with foot-and-mouth disease, vaccinia and some 
other diseases without depriving them of in- 
fectivity. 

The quandary arising from the very active and 
apparently vital funotions of virus partioles in 
spite of their small size raises the question whether 
the accepted definitions of life are universally 
applicable or whether some intermediate state 
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between what is called lmng and dead matter 
may not' exist, as has been suggested by Boycott. 

Of the functions usually postulated for a living 
organism, assimilation appears to bo the most 
characteristic and indispensable It is reasonable 
to assume that the metabolism of an organism 
would be much simplified if it existed in a circu¬ 
lating medium which provided a constantly 
changing supply of materials resembling its own 
components, such as might bo afforded for an 
obligatory parasite living inside tho cells of its 
host. Such an existence would have very different 
requirements from a truly independent life 
Virus diseases are transmitted from one ammal 
to another by very variod means Some, like 
canine distemper and certain mfluenza-like diseases 
of man, by droplets in the breath, others hko 
yellow and dengue fevers by the bites of insects, 
others like louping-ill of sheep by the bites of 
blood-sucking ticks or of mites , again, the bite 
of the mammalian host is the usual mode of in¬ 
fection with rabies, but for many others the method 
of transmission is still uncertain In these respects 
they do not differ from diseases due to bacteria 
It is characteristic of many diseases that, 
although the initial infeotion is caused by a virus, 
many of tho symptoms and complications are due 
to secondary infections with bacteria, and this is 
notably the case in the influenza-like group in man, 
in swine fever, canine distemper and swine influenza 
A virus may become remarkably adapted and 
sometimes permanently attenuated, when trans¬ 
ferred to a new host, as is well instanced in tho 
ohange of the virus of small-pox to vaccinia m cattle 
and rabbits, and of the rabies virus m the rabbit 
The period of resistance shown by the host 
following an attaok of disease is sometimes very 
prolonged, even lifelong, after small pox, varicella, 
yellow fever and canine distemper, but in some 
other oases the protection afforded is of compara¬ 
tively short duration, in foot-and-mouth disease 
usually for one to two years, whereas frequently 
recurring attacks due to the virus of Herpes 
labialis are oommon 


This immunity is to a groat extent due to the 
production m the animal body of ‘antibodies’ 
which can be found in the blood serum of recovered 
animals, just as occurs after bacterial infection. 
These antibodies can often be demonstrated by 
the formation of a precipitate or by the agglutina¬ 
tion of the virus particles when a suspension of 
the elementary bodies is mixed with the serum, 
or by the neutrahsation of the virus by the serum 
when both are injected into an animal Those 
phenomena are of the same kind as the precipita 
tion occurring when tho blood serum of an ammal 
which has been inoculated with a foreign protein 
(antigen) is mixed with tho same protein in 
vttro, and are not peculiar to true infeotions 
It is not intended here to do more than refer to 
the enormous and increasing number of filterable 
viruses known to cause infeotivo disease in plants 
and found in their juices These, like mosaic 
disease of tobacco, spotted wilt of tomato, and 
cnnkle and leaf-roll of potato, may oause very 
serious disease, or in other imps may be present 
throughout the plant without producing any 
visible effeot, as m some infections of the potato 
There is good evidence that two viruses may 
co-exist in tho same plant, and as a result the 
symptoms may be either much more or much loss 
severe than whon either virus is present alone 
Some viruses are transmitted by insects such 
as aphis or thnps, while others pass by unknown 
means In some of these diseases of plants peculiar 
‘inclusion ladies’ are found in certain cells, but 
their relation to the virus is undetermined It is 
known that these ‘bodies’, as well as some of the 
symptoms due to a virus, oan m special cases be 
imitated by the addition of oertam inorganic salts 
to the soil, but the disease is not then transmissible. 
Some plant viruses are highly resistant to drying, 
chemical action and alcohol, and in many ways 
the viruses of plants resemble those of animals. 

The problems whioh the behaviour and pro¬ 
perties of viruses raise are of great practical and 
theoretical interest, and are by no means yet 
solved 


Heat Production of Muscle and Nerve 
By Pbof. A. V Hill, o.B.e , f b S., Foulerton Research Professor of the Royal Society 


' | 'TIE first paper by the present writer on this 
^ subject was printed almost exactly twenty- 
five years ago in the Journal of Physiology : the 
ooincidenoe reinforced the invitation of the Editor 
of Nature to write an interim report. 

The beat production of muscle had been in¬ 
vestigated In the past by such scientific giants as 


Helmholtz, Hoidenhain, Fick and Bhx ■ and 
indeed it was with Blue’s apparatus, purchased by 
the providenoe of Langley and set in order by the 
Cambridge Instrument Company in the days of 
Horaoe Darwin and Keith Lucas, that the present 
experiments began. For some tune, apart from 
Blix’s work on the relation between heat 
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production and muscle length, little of importance 
had been done on the subject; but, as Langley 
wrote in a letter dated November 11, 1909, “an 
especial problem” had been “suggested by Fletcher 
and Hopkins’s work on the efficiency of the muscle 
working with and without oxygen Once 

started, there are plenty of further experiments 
to do” The indication was clear and in 1912 
it was shown that a considerable part of the heat 
set free by an aotive musole “occurs in recovery 
processes—presumably in the oxidative removal 
of the lactic aoid liberated during contraction” 
The recovery heat production of muscle has been 
a fruitful subject of investigation m the inter¬ 
vening years ; the most recent papers have pushed 
its analysis to the extreme case of a single twitch 
in which, in a musclo of about 0*1 gm , 0 0002 
oalone is liberated in the fifteen minutes following 
contraction 

The ‘initial' heat production—that which occurs 
during actual contraction—has been extensively 
explored Its investigation has led to great im¬ 
provements in technique, for not only its amount 
but also its distribution m time relative to the various 
phases of mechanical activity had to be deter¬ 
mined The former demanded calibration of the 
thermo-electno apparatus, together with the 
muscle, in absolute units of heat the latter, groat 
rapidity in recording. The heat had to be related 
to the force developed and mam tamed, to the work 
done, to the character, the duration and the 
frequency of the stimulus, to the temperature and 
to the physico-chemical condition of the muscle 
It was shown quite early (1914) that the initial 
heat, and its relation to force developed, are in¬ 
dependent of the presence of oxygen , so that the 
ohemical processes of contraction were presumably 
of a non-oxidative character This fact has a 
fundamental bearing on the nature of musoular 
fatigue of the rapid ‘athletic’ type: as also has 
the behaviour of the delayed oxidative heat 
production on reoovery from such fatigue • but 
that is another story. 

In 1912 the first attempt was made to relate 
the heat associated with the process of muscular 
activity to the only ohemical eVents then known 
to occur. the formation and subsequent removal 
of lactio acid and the production of carbon dioxide 
It was clear at onoe, as has been abundantly 
verified since, that the laotio acid was not removed 
simply by oxidation—the heat was far too small. 
In 1913, Peters published the first direct com¬ 
parison of the initial heat with the lactio acid set 
free, and from 1919 onwards Meyerhof and his 
colleagues have made full use of the relation 
between heat and chemical change in their ex¬ 
ploration of the intermediate mechanism of con¬ 
traction. Lactic acid is no longer the only chemical 


substanoe known to be liberated in aotivity: 
creatme-phosphonc acid breaks down,' and a 
complex sequenoe of phosphate changes has been 
discovered It is probable indeed that the primary 
energy change in musoular aotivity is not laotio 
acid formation at all, and that the latter process is 
really the first stage in restoration, a non-oxidative 
stage rather rapidly completed, and followed (if 
oxygen be present) by the oxidative processes of 
reoovery referred to previously Here again the 
heat has thrown light on the problem, since, even 
in the oomplete absence of oxygen, a significant 
amount of heat is set free in the first minutes 
following muscular activity 

From the general scientific point of view, 
apart from the details of chemical machinery, 
the following broad conclusions may be 
drawn : 

(l) The muscle is not a heat engine, but a 
chemical engine working at practically constant 
temperature. 

(u) It possesses an ‘accumulator’ mechanism by 
which energy can be liberated very rapidly without 
oxidation, and a ‘recharging mechanism’ by which 
the atatua quo can be restored under the influence 
of, and at the expense of energy derived from, 
oxidation. 

(m) It is primarily a machine for developing 
and maintaining force, not for doing work : even 
if no work is done, the musole contracting at 
oonstant length , even if negative work is done as 
when a muscle is stretched during contraction (for 
example, in walking downstairs), considerable heat 
is liberated, more the greater the duration of 
contraction. It is true, as Fenn (1923) found, 
that there are significant relations between work 
and heat, but these do not disguise the faot that 
the primary relation between thermal and 
mechanical effects is one between heat and foroe 
developed and maintained 

(iv) The ‘efficiency’ of the muscle machine, 
considering the whole cycle of breakdown and 
reoovery, that is (work done)/(total energy set free) 
could never be greater than about 60 per oent, 
since the reoovery process frees about as muoh 
energy as the initial prooess, and the latter always 
shows a positive balanoe of heat, even when 
maximal work is done Under actual work¬ 
ing oonditions in man the maximum ‘efficiency’ 
is about 26 per oent. The energy is derived 
ultimately from the oxidation of food¬ 
stuffs 

(v) Little is yet known of the means by whioh 
’exoitation’ induoes ohemioal change and the latter 
mechanical effects. The existence (in some muscles) 
of optical phenomena running parallel with the 
thermal ant} mechanical changes, and the altera¬ 
tions of apparent viscosity during contraction. 
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strongly suggest that the ultimate cause of the 
mechanical effects is a reversible rearrangement in 
A system of large protein molecules, on which 
X-ray analysis, or tho methods of surface chemistry, 
may ultimately throw light 

A not unimportant result of work on the heat 
production of muscle has been tho enforced im¬ 
provement of galvanometers and of thermopiles 
of the insulated type This has had some interest¬ 
ing by-products , for example, (l) a sensitive 
method for measuring tho slow resting heat pro¬ 
duction of a small object, (n) a method of deter¬ 
mining the vapour pressure depression of a small 
quantity of solution (down to 0 1 mgm ) to an 
accuracy considerably better than 1 per cent, 
(in) the possibility of further progress in studying 
stresses m engineering structures by means of their 
thermo-elastic properties , (iv) a method of in¬ 
creasing galvanometer sensitivity by the uso of a 
photo-oell 

Most important, however, from the point of viow 
of physiology, has been the work on the heat pro¬ 
duction of nerve It was formerly believed that a 
nerve transmitted its messages without loss of 
energy, that the nerve impulse was in some sense 
analogous to a mechanical or electromagnetic 
wave m which all the energy involved is put into 
the system at the start Unsuccessful attempts to 
measure the heat production of stimulated nerve 
supported th\B point of view. As a matter of fact, 
it is quite wrong the heat is very small, but it 
is measurable and it obeys oertain quite definite 
rules. In the transmission of a single impulse in 
medullated nerve, there is an ‘initial’ production of 
heat of 2 x 10-* to 8 x lCh* calone per gram of nerve, 
and a reoovery heat production of ten to thirty 
times that amount. The tirae-oourse of the latter, 
occupying 10-30 minutes (at 20° C.), has been 
mapped out • the relation of the former to tem¬ 
perature, frequency of excitation and other factors 
has been determined. 

The results have been confirmed by measure¬ 
ments of the oxygen consumption, and attempts 
have been made to determine tho Chemical changes 
underlying the transmission of the nervous impulse. 
These latter have not, as yet, had much suooess, 
owing to the extreme smallness of the quantities 
involved. It it probable that the first stage m 
nerve transmission is the building up at each 
point of a critical electrical potential, under the 
influence of the eleotnc accompaniment of the 
impulse approaching from a distance When the 
potential reaches its critical value at any point a 
state of instability of unknown nature results, the 
insulating properties of the nerve boundary change, 
and the potential difference normally existing at 
that boondary is now able to produoe a current 
totMighbooring region* ; these in turn are similarly 


activated and the wave is propagated The nerve 
boundary then returns to its normal insulating 
state The initial heat is presumably due to the 
chemical events associated with this cycle of 
membrane changes as in muscle where, with 
100,000 times as mueh heat, chemical changes 
arc associated with contraction and relaxation 
The recovery heat may be due either to an oxida¬ 
tive reversal of these chemical changes, or to the 
restoration of the ionic differences responsible for 
the resting potential difference across the norvo 
boundary 

For the moment, there is a lull in these measure¬ 
ments of heat in muscle and nerve further 
progress is probably to be sought chiefly in other 
directions. Micro-chemical methods need to be 
greatly improved if the chemistry of nerve activity 
is to bo understood , the physical chemistry of 
the active boundaries involved in nerve trans¬ 
mission requires an application of tho new 
technique of surface chemistry, the electrical 
accompaniments of excitation and transmission 
need more accurate quantitative study On the 
musole side, owing to the greater magnitudes 
involved, the chemistry is not so difficult, and 
considerable light is being thrown, and a very com¬ 
plex system is being revealed, by biochemical 
methods The newer methods, however, of optioal 
and X-ray analysis need to be more fully tned 
before one can say how far alteration in complex 
molecular systems will be found responsible for the 
mechanical acoompamments of activity The 
effeots of high hydrostatic pressure on the be¬ 
haviour of muscle and nerve, and the changes of 
volume accompanying contraction, also may throw 
light on tho mechanism 

These researches have been due to the co¬ 
operation of many Langley started them on the 
suggestion of Flotoher and Hopkins’s work. 
Burker and Paschen, in respect of thermopiles and 
galvanometers, gave fundamental help R. A 
Peters, Woizs&cker, Pamas and Lovatt Evans 
collaborated before 1914 Hartree for many years 
bore the brunt of tho experiments (and the 
anthraetio I) on the analysis of muscle heat into 
its constituent phases Downing similarly con¬ 
tributed his skill in the construction of delicate 
instruments The work of Meyerhof, of Embden, 
of Pamas, of the Eggletons, of LundHgaard and 
of many others brought light from the chemical 
side. Form’s fundamental researches on the rela¬ 
tion between work and heat have been, and 
Gerard’s on the subject of nerve metabolism must 
be, recorded Azuma, Ernst Fischer, Gasser, 
Parkinson, Cattell, Furusawa, Wyman, Bronk, 
Boiler, Feng, Levin, Cowan, Bugnard, Rosen¬ 
berg, each furnished a oharaotenstio contribution. 
Tbe list is not exhaustive In spite of the 
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present lull, at any stage in further progress 
reference may have to be made onoe more to 
the so-called ‘myothermic’ and ‘neurothermic* 
methods, which have so great an advantage in 
their quickness and sensitivity, and in the fact 


that they can determine so fundamental a quantity 
as the total energy without any injury to the 
experimental object The usefulness of these 
methods will probably not end with the jubilee 
of their revival 


Therapeutic and other Applications of X-Rays and Gamma-Rays 
By Dr. G W C Kaye, o b e , National Physioal Laboratory 


TTE7ITHIN a period of fifteen years prior to the 
’ » King’s accession, Rontgen had discovered 
the X-rays and J J Thomson the electron, 
Becquerel had discovered radioactivity and the 
Cunes had isolated radium The new reign was 
to prove an era of X-ray and radium research no 
less fruitful than its predecessor In particular, 
the X-ray crystal diffraction experiments of Laue 
m Germany m 1912, followed by those of the 
Braggs in England, opened up a new vista of 
research which has left its mark on physics, found 
diverse and important applications in industry 
and is beginning to acquire significance in the 
biological sciences Rontgen, who had lived to see 
many of these developments, died in 1923 in his 
seventy-eighth year, poor in fortune, but consoled 
by the beneficent services which his discovery 
had rendered in the War 

The British Army entered the War relying 
entirely for its X-rays on induction coils and ‘gas’ 
tubes, both well-nigh obsolete now About 1908, 
Snook developed the high-tension closed-core 
transformer with rotary-arm rectifier, and in 
1913, Coohdge introduced the hot-cathode X-ray 
tube Much development has since followed The 
X-ray tube of to-day is self-protected and shook- 
proof, and is even claimed to be climate-proof I 
The complete equipment is earth shielded, permits 
precise control and is silent in operation The 
high-tension transformer works in conjunction 
with one or other of the reotifying-valve and 
condenser circuits, which deliver either pulsating 
or constant high voltage to the X-ray tube. In 
routine medical radiology, these voltages range from 
60 kv. to 200 kv , but 400 kv and up to 1,000 kv 
are now to be found m certain therapeutic centres. 

In 1910, X-ray diagnosis was fairly well ad¬ 
vanced, but radiation therapy was in its infancy. 
Protection for the worker was rudimentary or 
non-existent, and many injuries and deaths 
resulted. Not until 1921 were the British protec¬ 
tion recommendations issued by a representative 
committee, and these, the first in any oountry, 
were used as a basis for international agreement 
four years later at Stockholm. These recommenda¬ 
tions, which are revised trienniady by an Inter¬ 
national Protection Commission, have been adopted 


throughout praotically the whole civilised world 
They have not only provided effective safeguards 
against the working dangers of X-rays, but also 
have contributed, as no other factor has, to the 
better housing and general well-being of the X-ray 
and radium worker Most radiology departments 
in 1910 were deplorably housed, whereas the light, 
roomy and well-ventilated departments of to-day 
are often a source of pride to hospitals 

Another vital step in the progress of radiation 
therapy was the adoption of the rontgen (r ) as 
the international unit of X-ray quantity or 
dose The rbntgen, which is an air-iomsation 
unit, was the subject of an international mter- 
oomparison m 1931 by the national laboratories 
of the United States, Germany and Groat Britain, 
a very satisfactory measure of agreement re¬ 
sulting It is probable that the rontgen will 
be adopted internationally for gamma radia¬ 
tion also, though further measurements on both 
gamma and high-voltage X-radiation are required. 

Radiography has found considerable application 
in the industries and arts, for example, in the 
examination for flaws and other defeota in metal 
castings and forgings, welds and assembled 
components Wooden aeroplane parts were ex¬ 
amined radiographically in the War Many millions 
of clinical thermometers under test have been 
expeditiously scrutinised at the National Physioal 
Laboratory by the use of X-rays during the last 
ten years. Other industrial applications include 
the screening of electrical insulators and golf balls 
dunng manufacture The National Gallery and 
the Courtauld Institute have recently installed 
X-ray outfits for the examination of pictures and 
objeots of art. Gamma-rays are resorted to in the 
radiography of metal specimens too thiok for 
X-rays to tackle. 

It is, however,- in the world of medicine and 
surgery that X-rays and radium have been turned 
to account most outstandingly. X-ray diagnosis 
has improved in the last twenty-five years to an 
almost spectacular extent, and radiation therapy, 
though of more recent growth, lias now estab¬ 
lished its claim to an important place in the treat¬ 
ment of malignant disease. The use of radium for 
oanoer treatment Was given impetus in Great 
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Britain by the formation m 1929 of the National 
Radium Trust and Commission, which were con¬ 
stituted to distribute and administer some quarter 
of a million pounds worth of radium which, it will 
he remembered, was subscribed for as a national 
thanksgiving for the King’s recovery from his 
illness. The Trust and Commission were given 
powers by their Charter not only to augment 
existing supplies of radium for the treatment of 
the sick, but also to advanoe existing knowledge 
of the beBt methods of rendering such treatment 

I would here mention that in what follows, I 
have had the advantage of the experienced and 
authoritative assistance of Dr Constance Wood, 
whose responsibility for the medical opinions 
expressed I gratefully acknowledge 

While it iB still the case that the whole of the 
gastro-intestinal tract and early carcinoma of the 
breast are best treated by surgery, X-ray and 
radium therapy is bidding fair to displace the 
knife in the treatment of certain other forms of 
cancer The response of tumours to radiation 
demands wide study, each type of tumour having 
a different response, both clinically and histo¬ 
logically Views on radiation treatment have 
changed and the single massive dose of X-radiation, 
formerly advocated at Erlangen, is now replaced 
by a sequence of smaller doses spread over a 
period of time 

As to the quality of radiation required, this 
depends on circumstances In certain superficial 
forms of cancer, such as rodent ulcer, almost any 
type of radiation will produce healing, whether it 
be low-voltage X-rays (for which high-power 
dose-proximity tubes are now available) or the 
beta- or gamma-rays of radium Other types of 
oanoer, Buch as squamous epithelioma of the skin 
and bp, are successfully treated by a few milligrams 
of heavily screened radium, the residual soar 
frequently being quite invisible 

The real problem of malignant disease lies, how¬ 
ever, in the treatment of glandular metastases 
Small quantities of radium or low-voltage X-rays 
are not capable of destroying eanoer cells at a 
depth ; for the deeper lesions and gland areas we 
turn either to (a) X-rays whioh, excited by very 
high and ever-increasing voltages', tend to approach 
gamma-rays ha quality, or to (4) large quantities 
of radium placed at distances remote from the 
skin in an attempt to obtain the large depth doses 
possible with X-ray8 Both methods have their 
advocates. From a financial point of view, Regaud 
estimates that when the heavy initial cost and 
low maintenance costs of a large radium unit are 
balanced against the lower initial cost and higher 
running oosts of a high-voltage X-ray plant, there 
is little to ohooee between them at the present 
price of radium, though the possibility of an 


induced radioactive element of sufficiently long 
life to make its use practicable may perhaps be 
envisaged. Adequate protective arrangements 
appear to be possible with either radium or high- 
voltage X-rays 

The early progress of ‘teleradium’ was slow, and 
its ultimate value is a matter on which opinions 
differ, but the growing belief in its efficacy by those 
who have had experience is reflected in the rapidly 
increasing number of large radium units being 
set up m the world Paris, which has had a 
4 gram unit for some eight years, now has an 
8 gram unit Stockholm has a 5 gram unit in 
addition to one of 3 grams which it has used during 
the last six years , New York, Chicago, Buffalo 
and Toronto each has a 4 gram unit Great 
Britain has lagged behmd somewhat in its recogni¬ 
tion of the value of ‘bomb’ treatment, partly 
because cases are not referred for radium treat¬ 
ment at as early a stage as m many parts of the 
Continent There have, however, been 1 gram 
units at the Cancer and Westminster Hospitals in 
London since 1929, while the Radium Commission 
in 1933 allocated 1 gram units to both these 
hospitals as well as to Middlesex and University 
College Hospitals Edinburgh and Leeds now have 
also 1 gram unite The Radium Beam Therapy 
Research Board, set up with State support in 
1933, is working with a 5 gram umt since 1933 

In X-ray diagnosis, short-exposure radiography 
of any part of the human body offers no diffi¬ 
culties to the experienced With improvement in 
apparatus and technique, less and less dense 
bodies can be distinguished, untd now the soft 
tissues and even the extent of tumour growths m 
them can be depicted Modem fluorescent screens 
enable digestive movements, heart beats or lung 
movements to be watched or cinematographed 

The physiology of the stomach and alimentary 
tract has been transformed The presence and 
extent of internal cancerous growths or small 
uloers m the stomach can be definitely established 
by swallowing barium salt preparations which are 
opaque to X-rays Extraordinary anomahes, such 
as the presence of the stomaoh m the chest, have 
been so revealed. Much work has been done 
recently on the injection of opaque fluids into 
abnormal tracts, the radiographs clearly demon¬ 
strating to the surgeon what difficulties and 
dangers may be encountered in a projected 
operation. Some organs, for example, the gall 
bladder and parts of the kidney tract, have the 
property of oonoentrating certain administered 
liquids so that they presently beoome opaque to 
X-rays, and thus outline the organs and facilitate 
the diagnosis of deep internal disease 

The X-rays assist in demonstrating the extent 
of involvement and the type of disease in tuber- 
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culosis of the lungs In the treatment of tuber¬ 
culosis, when by the introduction of air into the 
chest cavity, the lung has been collapsed to allow 
it to rest and heal, radiography indicates the state 
of the lung and when it should be collapsed again 
Pathological cavities in the substance of the lung 
are revealed by introducing into the chest hpiodol, 
which is an oil rendered opaque by iodising it 
Radiography is a valuable aid in the study of 
heart disease The heart is sometimes unexpectedly 
shown to be on the right side of the ohest In 
radiography of the brain, air may be introduced 
into the cavities of the brain, so locating and 
outlining m the radiograph the extent of a tumour 
and consequently indicating where the surgeon 
must operate 

The fine trabecular structure of the interior of 


bones is plainly revealed by the X-rays Diffioult 
fractures are set under the fluorescent soreen, thus 
assisting in producing perfect restoration of the 
damaged bone The development of the human 
embryo is better understood, and radiographs of 
the unborn child show the centres of the ossification 
of the bones before birth and are often of invaluable 
assistance to the obstetnoian 

The X-ray localisation of foreign objects in the 
body is a routine matter in hospitals, whioh are 
called upon to deal with an amazing variety of 
objects, for example, ooins and safety-pins swal¬ 
lowed by ohildren, dental plates inadvertently 
swallowed, nails, sorews, safety razors, etc, 
deliberately swallowed by prisoners and others, 
and legacies from the War in the shape of buried 
bullets and shrapnel 


Genetics Since 19 x 0 

By Prof J B S Haldane, f r s , Professor of Genetics, University College, London 


r P'HE state of genetical knowledge in 1910 can 
^ be learnt from Batoson’s “Mendel’s Prin¬ 
ciples of Heredity”, of which the first two editions 
were published in 1909 and 1913 The principles 
which Mendel had shown to hold for seven con¬ 
trasted pairs of characters in Piaum had been 
extended to a very large number of characters in 
many plant and animal species, including man 
The mam additions to these principles were the 
pure line, multiple allelomorphism, partial linkage 
between genes, epistasy, and one of the four types 
of sex linkage now known The latter discovery, 
along with oytologioal work, had made the genetics 
of sex determination fairly clear At least one 
case of extranuclear inheritance had been recorded 

Mendel’s theory was based on the hypothesis 
that a (diploid) heterozygote produoed two kinds 
of (haploid) gametes in equal numbers. This has 
since been proved in oases where the haploid 
generation has a number of variable characteris¬ 
tics , notably by v. Wettstein in mosses, or where 
individual haploids can bo bred from, as by 
Andersuon-Kotto in ferns In such cases it is 
found that the produots of a single meiosis are 
always exactly two cells carrying one member of 
an allelomorphic pair and two carrying the other, 
When several pairs are segregating, four different 
haploid types may arise, and a further analysis 
shows that genetio segregation may be associated 
with either meiotic division. 

The oytologioal basis of genetics was cleared up 
bjr Morgan and his colleagues Bridges, Muller and 
Sturtevant, working on Drosophila meJanogaMer. 
They were able to show that the genes were located 
at different points on the chromosomes. Adequate 


ohromosomc maps exist for several species of 
Drosophila, and, thanks largely to the co-orduia- 
tive work of Emerson, for Zea Mays Less com- 
plete maps exiBt for Lathyrus (Punnett) Pharlntis 
(Imai) and other plants By studying the giant 
chromosomes of the gland cells in Drosophila, 
Painter has been able to correlate the theoretically 
derived gene map with visible structure, and Muller 
and Prokofieva have detected visible changes 
associated with a difference affecting a single gene. 
Using chromosomes which were microscopically 
distinguishable owing to the attachment of seotions 
of other chromosomes to them, Stern found that 
the visible changes in any individual could be 
predicted from its genetical constitution Thus 
crossing-over is a physical fact as well as an ex¬ 
planation of genetical phenomena 

Similarly, Darlington has shown that there is 
a quantitative agreement between microscopically 
visible chiasmata and genetically detectable cross¬ 
ing-over, and has made it probable that these 
two events, which are really aspects of the same 
phenomenon, are both due to the relief of strains 
produced in the chromosomes by coiling. Equally 
striking is the cytologioal evidence that abnormal 
types of linkage are associated with oytologioally 
visible exchanges of parts between different 
chromosomes (Muller and Altenburg, Hammarlund 
and Hakansson, Dobzhanaky, McClmtock, etc.). 

Oenothera LamarcJciana and other forms which 
breed newly, but not quite, true, have been shown 
to be examples of permanent heterosygosls. Here 
the organism forms two kinds of gametes, but 
only one of the three possible combinations 18 
produced, owing to in viability or competition. 
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The genetical analyiis of Oenothera is mainly due 
to Renner, while Cleland, Darlington and other 
workers have eluoidated its cytological basis, on 
principles largely suggested by Belling’s work 
Meanwhile Muller built up and analysed a Droso¬ 
phila which behaved like Oenothera , possessing 
balanced lethal genes in two homologous chromo¬ 
somes 

The genetics of polyploids are now understood 
Gregory studied the genetics of the autotetraploid 
Primula sinensis, which contains four similar sets 
of chromosomes, and Wmge pointed out that 
hybridisation might lead to an increase in the 
number of chromosome sets The distinction 
between autopolyploids with more than two 
similar sets of chromosomes, and allopolyploids 
with several unlike sets of pairs derived from 
different species, was made by Kihara and Ono , 
while R E Clausen and Goodspeed, Newton and 
Pellew, and many other authors analysed allo¬ 
polyploids Miintzing, by his synthesis of Oaleopsts 
telrahit from 0 pubescens and 0 speciosa , was the 
first to prove that Linnean species had arisen by 
hybridisation and doubling of the chromosome 
number The gradual discovery that most culti¬ 
vated plants are allopolyploids has given this work 
great practical importance 

The origin of new genes by mutation was a rare 
and uncontrollable process until Muller showed 
that it could be speeded up at least two hundred 
times by X-rays Mutations generally lower the 
viability of an organism, but may raise it 
(Timofbeff-Ilessowsky). They are generally re¬ 
cessive, but sometimes dominant They are at 
least sometimes reversible by a further dose of 
X-radiation, and therefore cannot be regarded as 
mere injuries They can also be provoked to a 
slight extent by heat, while the possibility of 
producing them by chemical agenoies is Btill 
sub judtee. The majority of mutant genes in 
animals appear to be lethal when homozygous A 
proportion of these, including many so-called 
dominants, produce visible effects m the hetero¬ 
zygous condition. 

In the normal type of sex determination one 
sex has two similar X-chromosomee, while the 
other has a single X, or more usually an X and a 
dissimilar Y. Besides genes carried by the X, the 
work of the last twenty-five years has disclosed 
others carried by the Y only (Schofield, Castle, 
Winge, 8tem, etc ) or by both X and Y (Schmidt, 
Aida, Winge, de Zulueta, Philip, etc.) Genetical 
anomalies of sex linkage oocurs in females with an 
added Y -chromosome (Bridges), .with attached 
X-chromosomes (L. V. Morgan), translocations of 
•ex-linked genes to other chromosomes, and so on 
Bridges, by studying triploid Drosophila, showed 
that sex is determined not by the number of 


X-chromosomes but by the balance between them 
and the autosomes Thus animals with three sets 
of autosomes are females if they have three 
X-ohromoHomes, and intersexes if they have two 
Goldschmidt showed that in Lyniantna the X- 
ohromosomes contain geneR making for maleness, 
the cytoplasm and perhaps other constituents 
making for femaleness By crossing geographical 
races of different sex potency he was able to pro¬ 
duce mtersoxes or complete sex reversal In 
Lebistes, Winge has been able to shift the sex- 
determmmg mechanism to a different pair of 
chromosomes, producing XX- or E E-males in¬ 
stead of the normal X1' 

Tn Hymenoptera and some other groups the 
male is haploid Here Whiting and others have 
shown that all genes lie have like the sex-linked 
(X-linked) genes in man But in Habrobracon at 
least, Whiting has proved that there is a further 
complication, the female being XY, the male X 
or Y, while X eggs are normally only fertilised by 
Y sperm, and conversely Thus genes in the X- 
and E-chromosomes show a fourth type of sex- 
linkage 

Finally, the Thallophyta have shown an astonish¬ 
ing variety of sexuality V Hartmann has found 
that in some flagellates sex is purely relative, a 
given type of gamete functioning as male with a 
less male partner, and conversely , while Kmep 
found two complementary sex pairs AB and ab, 
Ab and a/i, m certain fungi, determined by two 
pairs of allelomorphic genes Still more compheatod 
cases exiBt, and it is very difficult to draw the line 
between sexes on one hand, and exogamous 
groups of self-sterile hermaphrodite plants, which 
may be determined as in fungi (Correns) or by 
senes of multiple allelomorphs (East and Mangels- 
dorf, I-ehmann and Filzer, Sirks, Bneger, Crane, 
etc) 

Much work has been done on individuals com¬ 
posed of two or more genetioally different types of 
tissue, including mosaics, gynandromorphs, and 
plant ohimeeras They may arise from grafting, 
double fertilisation, loss of a chromosome, mutation 
and so on Among the most notable work is that 
of Morgan and Bridges on Drosophila, that of 
Jorgensen and Crane on Solanum and that of 
Imai on variegated plants 

Besides inheritance due to genes, extranuclear 
inheritance undoubtedly exists The earlier work 
of Correns on the inheritance of abnormal plastid 
type has been extended, and other characters trans¬ 
mitted only by the seed parent have been recorded 
in plants Little finds that tbe tendency to spon¬ 
taneous oancer is largely inherited from the 
mother. However, Michaelis showed that in one 
such case the cytoplasmic influence gradually 
disappeared in the bourse of ten generations, 
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whereas genes in the nucleus show no such ten¬ 
dency Jollos and Goldschmidt studied Dauer- 
modtfikationen in Drosophila and other animals 
These are changes of colour and shape produced 
by heat, and inherited from the mother only. 
Unlike mutant genes, they gradually disappear. 
A good many supposed cases of Lamarckian 
inheritance of acquired characters have been 
investigated Many have been disproved, and 
none has been conclusively proved However, the 
work of McDougall on rats and Sladden on 
Carausius, which suggest inheritance of acquired 
habits, aro still under investigation 

Apart from these rather aberrant cases, there is 
increasingly strong reason to think that all herit¬ 
able variation is due to genes Tho evidence ib 
particularly strong in Drosophila and Zea Mays, 
where characters determined by genes in several 
different chromosomes can readily be investigated 
by linkage testR Fisher showed that the data of 
the biometric school on inheritance of human 
stature were consistent with the view that stature 
is determined by a number of genes, and tho work 
of Punnett and his colleagues on inheritance of 
weight in poultry and rabbits confirms this view 

Human genetics has consisted largely of the 
accumulation of pedigrees Very many genes are 
known Thus Cockayne listed more than a hundred 
affecting the skm, hair or teeth In addition to 
abnormalities, tho antigens of the blood cells were 
shown by Landsteiner, Bernstein, Schiff and others 
to exhibit Mendelian inheritance. In the eoonomic 
field, sex-linkage has been applied by Punnett, 
Pease and Crew to determine the sex of young 
birds on hatching, and genetic principles are used 
to eliminate recessive lethals in cattle and horses, 
and to produce new varieties of various plants. 
But the mam oconomic effect has been from the 
gradual permeation of genetical principles among 
practical breeders, which has shown itself for 
example in the grading of bulls by their daughters’ 
milk yield. 

The physiological side of genetics was par¬ 
ticularly developed by Goldschmidt, who showed 
that genes determine the forn) of the adult by 
affecting larval growth rates Kraffka, Huxley, 
Zeleny, Plunkett and others have investigated 
the same problem. On the chemioal side, Onslow, 
Garrod, Scott-Moncneff, Brink and others have 
shown that m many oases a gene is responsible for 
some particular chemical process such as oxidation 
or methylation. The mechanism of segregation is 
itself controlled by genes (Beadle, Gowen, Frost, 
etc.), so that a change in one gene may affect the 
distribution of all the others 

On the other hand, little is known of the nature 
of the gene. An analysis of multiple allelomorphism 
shows that different modifications of the same 


gene perform the same processes at different rates ; 
however, in many cases it is oertain that the genes 
do not consist of a number of like parts. At 
present the most hopeful line of attack on the 
fundamental problem of heredity, “How does one 
gene produce two like itself?”, is to bo found in 
the study of mutation, either natural, as m the 
work of Demcrec and Andersson-Kottd, or pro¬ 
voked by X-rays. Andersson-Kotto’s work 
suggests the possibility of distinguishing between 
a mother and daughter, or model and copy, in the 
products of gene ‘division’ 

A possibly important clue to the nature of gene 
action lies in the fact that, whereas most characters, 
for example, presence of an organ or a pigment, 
depend on the interaction of many genes, the 
presence of an antigen has so far always been 
found to be due to a single gene Hence, except 
possibly in species orosses, no organism contains 
an antigen not found in either parent (Todd) 

The cause of dominance has been much dis¬ 
cussed Bateson and Punnett regarded it as due 
to the presence in the dominant gene of something 
absent in the recessive , Fisher believes it to be 
an adaptive phenomenon due to modifying genes 
Many workers take an intermediate point of 
view 

Naturally polymorphic populations have been 
investigated, especially by Nabours, Winge and 
Fryer The genes concerned are often found to 
exhibit a surprising amount of linkage with one 
another Tschetwerikoff, Dubinin, Spooner and 
others have shown that an apparently homo¬ 
geneous population may include many individuals 
heterozygous for recessive genes producing very 
marked variations 

The species problem has been attacked from 
several sides Vavilov pointed out that homologous 
variations in similar species generally show similar 
inheritance, but Harland has shown that there 
are exceptions to this law, and characters may 
occasionally be determined by different genes in 
related species. Sturtevant established a thorough¬ 
going parallelism m the action and arrangement in 
the chromosomes of genes in two allied Drosophila 
species. 

The differences between some species appear to 
be mainly due to genes. In the rodents this is so 
for colour, and Green has located a gene responsible 
for part of the colour difference between two mouse 
species in a particular chromosome. Other species 
differ as regards the number and structure of their 
chromosomes, and here hybrids, if they exist, are 
often sterile. In particular, Blakealee and his 
colleagues have compared the arrangement of the 
chromatin in a number of species of Datura from 
this point of view, while Baboock has done the 
same for Crtpis and J. Clausen for Vida. On the 
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whole, it may be said that while we are fairly 
clear as to the nature of the genetical differences 
between related species, and it has been possible 
to imitate them within a single species (for example, 
by producing races which differ morphologically 
and will not cross), wo are only rarely able to say 
with any certainty how species have originated in 
Nature 

The study of populations has developed a 
mathematical theory, duo largely to Wright, 
Fisher, Bernstein, Haldane and Norton The 
most important problems studied have been the 
effects on a population of inbreeding, selection, and 


mutation, and the theory of estimation from 
samples Theso involve among other things non¬ 
linear integrals and finite difference equations, 
and complex theorems in inverse probability 
Their general result may lie said to favour a 
modified Darwinian theory of evolution 

It must be emphasised that the main bulk of 
genetical research has been done by authors not 
named in tins summary, and even where no new 
principles have been discovered, their work has 
shown that the general laws laid down by Mendel 
have as wide a validity for genetics as have 
Dalton’s for chemistry 


Nuclear Structure and Chromosomes 

By Prof R Ruuglks Gates, f r s , Professor of Botany, University of London 


T HE quarter-century of the King’s reign has 
seen many striking advances m cytology, and 
particularly in our knowledge of the structure of 
the nucleus and its chromosomes During the 
decade ending in 1910, the general theory of 
‘individuality’ of the chromosomes had been 
established by the work of Boven and others, the 
sex chromosomes had been discovered by McClung, 
and their general relation to sex determined, chiefly 
by the work of Wilson and his school These 
remarkable beginnings definitely linked cytology 
with genetics and added strength to the view, 
already accepted in many quarters, that the 
chromosome reduction in meiosis furnished the 
physical basis for Mendelian segregation 

An equally notable line of research begun 
before 1910 was in determining the cytological 
basis of the mutations discovered by de Vries in 
Oenothera This work laid the foundation for an 
analysis of mutations, so that by 1915 it was 
reoognised that eaoh mutation was in effect a cell 
ohange handed on by mitosis to every cell of the 
mutant. It was also reoognised at this time that 
mutations could be classified into various types, 
whioh depended for their origin upon different 
kmd8 of chromosome change The process after¬ 
wards known as non-disjunction had been dis¬ 
covered in the pollen mother-cells of Oenothera 
rubrinervis in 1908, and by 1912 it was proved 
that the mutant Oe, lata must have arisen by such 
a prooess, as it possessed an extra chromosome. 
Many other Oenothera mutations are now known 
to have an extra chromosome, and the conception 
pof parallel mutations was founded upon the occur- 
tenoe of lata and other mutations in different species. 

These chromosomal mutations were regarded by 
many as convincing evidence of the chromosome 
theory of heredity. Recently (unpublished), 
trisomio (2» + 1) mutations have been found 


occurring on a large scale in a wild species of 
Oenothera Similar conditions have been observed 
by Huskins (1927) in fatuoid oats and spoltoid 
wheats, plants with 40, 41, 42, 43 and 44 chromo¬ 
somes being found where 42 is the normal number, 
but the exact relation between fatuoidy and the 
extra chromosome is still undecided Blakeslee 
and his colleagues have recognised the twelve 
trisomio mutants to be expected in Datura , which 
has twelve pairs of chromosomes, as well as a 
series of secondary forms derived from exchange 
of segments in the pnmary tnsomics 

In 1907- 9 the mutant Oenothera gvjas was 
reoognised as a cell giant which had doubled its 
chromosomes ThiB was the beginning of the 
enormous modem field of polyploidy, or plants 
with chromosome multiples The mutant mnt- 
gtgajt was found to have 21 chromosomes (triploid) 
by Stomps and Lutz independently m 1912 Tn- 
ploidy was diROOvered in Drosophila in 1921 and 
in Datura m the following year While rare in 
animals, polyploidy is so widespread in flowering 
plants that a genus which does not show at least 
one case of it may almost be regarded as excep¬ 
tional Nearly all our cultivated plants, suoh as 
wheat, oats, sugarcane, cotton, apples, ohemes, 
tomatoes, potatoes and pineapples, are now known 
to have varieties or species which possess different 
multiples of a particular basic number Among 
wild speoies of roses, chrysanthemums, maples, 
horse-ohostnuts, docks, violets, primroses, clovers, 
ragweeds, straw berries and many others, similar 
conditions prevail, so that the evolution of many 
plant genera has clearly been accompanied by the 
development of higher ohromosomo multiples from 
an original basic number, such as b = 7, 9, 13 or 
17, for the genus Whore 26 is the ordinary 
(diploid) condition, some speoies may have 46, 56, 
66, 106, or occasionally even higher multiples. 
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Thus in the genua PotentiUa, where 6 = 7, species 
with 2b, 4 b, 86, 106, 126, 146 and 166 are known. 

In the cottons, where 6 = 13, it was found 
(Denham, 1924) that the Old World species had 26 
chromosomes while the cultivated American cottons 
have 46 More reoently, several wild species in 
Lower California and the Galapagos have been 
found to be diploid When and how the chromo¬ 
some doublmg m the cultivated cottons took place 
is at present unknown 

Wild species with an odd number of chromosome 
multiples reproduce apomictically, as, for example, 
the pentaploid roses, the tiger lily, which is tnploid, 
and the tnploid day lilies In large genera there 
may be several basic numbers, as in Primula, where 
different sections or subsections of the genus have 
9, 10, 11 and 12 respectively as basic numbers 
Less is known as to how one basic number changes 
mto^ another, but there is evidence that end-to- 
end fusion of certain chromosomes, fragmentation 
and non-disjunction as well as other changes have 
been at work In Drosophila it seems clear that 
six pairs of chromosomes, which some species (for 
example, D vinlis) still have, was the original 
number, this number being diminished to five pairs 
in D obscura and four in D melanogaster and other 
species by fusion to form the long pairs D 
Wilhstoni has only three pairs, the small pair 
having disappeared Changes m the relative 
lengths of chromosomes have also been taking 
place in various genera 

These discoveries regarding polyploidy are 
fundamental for an understanding of phylogony, 
the results of crossing, and various other fields of 
genetics 

In 1922 Blakesleo discovered haploidy in 
Datura, that is, that an egg cell may develop 
parthenogenetically to produce a plant having a 
single set of chromosomes in its nuclei Such a 
plant is usually much dwarfed and almost com¬ 
pletely sterile, since the chromosomes have no 
mateB and are irregularly distributed in meiosis , 
but it is significant that it has the morphology of 
the sporophyte Haploids have sinoe been dis¬ 
covered in such plants as Crepts, .tobacco, wheat, 
tomatoes, Oenothera, and in noe, where Japanese 
investigators have found them to occur with 
exceptional frequency 

Finally may be mentioned the remarkable cases 
of amphidiploidy, in which a sterile interspecific 
hybrid doubles its ohromoaomes and so becomes in 
effect a new fertile species with a higher chromo¬ 
some number The early case of Primula kewtnsis 
is now known to be of this character (Pellew and 
Newton, 1929). Nicotiana dxgluta was produced 
in this way by Goodspeed and Clausen in 1926 and 
Digitalis merionensis at Merton in 1628. There is 
evidence that such cultivated plants as tobacco 


and the loganberry have originated by similar 
processes Remarkable in this oonnexion is the 
history of Dahlia varxabilis, which is native to 
Mexico and shows a double senes of colours as 
well as the well-known stnkmg morphological 
vanations It has been shown to be an amphi- 
diploid, the two colour senes being contnbuted 
by different species (Lawrence, 1929) It may well 
have ongmated under cultivation in Aztec gardens 
Even more striking has been the oreation of the 
‘new genus’ Raphanobrassica by crosses between 
the cabbage and the radish, each with n = 9 
chromosomes (Karpechenko, 1924), and Aegilo- 
tnchum by crosses between Aegilops and wheats 
(Tsohermak and Bleier, 1920) Amphidiploids be¬ 
tween wheat and rye have also been obtained by 
Tumyakov at tho Saratov station on the Volga, 
and reoently by Lobedeff m the Ukraine, who 
claims that they reproduce apomictically If so, 
this is a further similarity to some of our wild 
polyploid species in such genera as Hieracium and 
Antennana The fact that tho tetraploid hemp 
nettle, Oaleopsxs Teirahit, a well-known Linnean 
speoies in the British flora, has been synthesised 
by crossing two related diploid speoies, and that 
the noe grass, Spartina Townshendii, which spreads 
so rapidly in coastal waters, was found to bo an 
amphidiploid hybrid between a British and an 
introduced American species, shows the importance 
of polyploidy m phylogeny and in oonnexion with 
taxonomic studies The experimental amphi¬ 
diploids are new speoies m every sense of the 
word, for not only do they breed true in the 
main, like other speoies, but they are partially 
sterile with the speoies whioh produced them Tho 
two processes of doubling the chromosome sets and 
then differentiating them through gene mutations 
can be traced m many pi|ant genera 
To return to 1910 jjorgan published his first 
mutation in Drosophila—rod eyes to white—in that 
year, and m the following year found nine wing 
mutations and five mutations in eye oolour In 
1912 the study of sex-linkage in Drosophila began, 
crossing-over soon came to be studied on an un¬ 
precedented scale and in this way more than five 
hundred mutations have been assigned their rela¬ 
tive positions in the four pairs of chromosomes. 
By 1926 it was possible for Morgan to announoe 
his law that the number of linkage groups corre¬ 
sponds with the number of chromosome pairs 
This was confirmed by Punnett for Laihyrus in 
1927 ; and in maize, where each of the ten pairs 
of chromosomes can be identified by its appearance, 
a map of the genes in eaoh chromosome has been 
constructed by crossing-over experiments, chiefly 
by the Cornell sohool In 1910, Bridges used eases 
of non-disjunction of the Z-ehromosomes in 
Drosophila to prove that sex-linked genes were 
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borne in the X. Later, he also found individuals 
with a third member of the tiny fourth chromo¬ 
some, as well as others having but one member 
of this pair 

Morgan’s theory of oroasing-over was founded 
upon Janssen’s observations (1909) of chiasmata 
m meiosis, but exactly how chiasmata are formed 
and how they are related to crossing-over is still 
a matter of controversy on which many observa¬ 
tions are being made and various views are held 

In 1922, L. V Morgan found a strain of Droso¬ 
phila in which the two X-chromosomes of tho 
female had beoome permanently attaohed end-to- 
end Before the condition was observed cyto- 
logically it had been predicted on the basis of the 
peculiar breeding results with this strain The 
condition has since appeared independently in 
other strains. 

Arrangement of the chromosomes of Oenothera 
in a cham at dialuneais was discovered in 1908, 
and in 1922 Cleland found that the number con¬ 
nected into a ring was characteristic of certain 
species This condition, which is now known as 
catenation, is recognised as fundamental to the 
genetics of Oenothera, and tho catenation in many 
species, hybrids and mutations, has been deter¬ 
mined It accounts for the usual absence or in¬ 
frequent occurrence of ordinary Mendehan segrega¬ 
tion, the occurrence of ‘complexes’ of characters, 
the twin hybrids of de Vries and the fact that 
heterozygous species breed true In order to 
account for all these phenomena it is necessary 
to assume, not only that the chromosomes oocupy 
fixed positions in the ring, but also that they have 
a fixed orientation This has recently been shown 
experimentally to bo the case The 14 chromo¬ 
somes of Oenothera may be all ui a ring or in seven 
pairs or with various arrangements of smaller 
rings The fifteen possible groupings (a few un¬ 
published) have now all been observed m different 
forms of Oenothera 

Chromosome catenation has since been dis¬ 
covered in a number of other plant genera, in¬ 
cluding Datura, Aucvha, Rhoeo and Pisum It can 
be produoed by crossing two Oenotheras eaoh with 
seven free pairs, and also by crossing certain 
strains of Datura or Ptsum. Of special interest 
is the croes between a Tibetan and a European 
variety of Pimm (Pellew and Sansome, 1931) in 
which a ring of four chromosomes arises. Catena¬ 
tion has also recently been produoed in Oenothera 
by exposing the pollen to X-rays The theory of 
^tegmental interchange was proposed by Belling 
*nd Blakealee (1926) to account for the ohromo- 
■ome linkage arising in certain Datura orosses, and 
has since been shown to be widely applicable to 
Oenothera and all other oases in whioh ring forma¬ 
tion takes place as a result of crossing. 


In 1927 Muller announced that the mutation 
rate in Drosophila could be increased a hundred¬ 
fold by subjecting the germ cells to X-rays The 
exact nature of the effect on the chromosomes is 
still unknown, but in addition to gone mutations, 
many of which are lethal, chromosome fragmenta¬ 
tions, deletions and segmental translocations are 
produced by this means It has been applied to 
various plants, notably Nicotiana, barley, Antir¬ 
rhinum and recently Oenothera There are now 
many lines of evidence that translocation of 
chromosome segments can take place in Nature, 
and it has been shown, for example, by comparing 
the senation of the genes in Drosophila melano- 
gaster with that in D simulans, that a segment of 
chromosome hi in one of these species has boon 
inverted. 

Phylogenetic significance also attaches to the 
secondary pairing of chromosome bivalents in 
meiosis This was first observed by the Marchal, 
(1911) m mosses in which the ohromosome number 
had been doubled experimentally Hagerup (1927) 
noted it in a hermaphrodite tetraploid species 
evidently derived from Kmpetrum nigrum Dar¬ 
lington (1928) used it in interpreting the history 
of the polyploid cherries Secondary pairing 
appears to be due to a residual attraction, and 
inchoates that the ohromosome bivalents which 
show it are themselves more distantly homologous 
In other words, it is an indication of polyploidy or 
similar processes in the more remote ancestry, and 
throws hght on how chromosome numbers have 
changed from genus to genus The Pomoidese, a 
group of Rosaceous genera, have 17 chromosomes 
Thoy show secondary jiainng and other multivalent 
associations (Darlington and Moffatt, 1930) which 
indicate how this number has been derived from 
an earlier 7, which is characteristic of many genera 
in the family, such as Rosa itself Secondary 
pairing has been observed also m Pyrus, Dahlia, 
Brassica, Oossyjnum and many other oases, where 
it helps to throw light on nuclear phytogeny 
(Lawrence, 1931) 

Important advances have also taken place m 
regard to chromosome structure, although m this 
fascinating field many points are still unsettled 
Most investigators appear to be now agreed that 
the chromosomes aro double in anaphase as well 
as prophase, from which it follows that the split 
occurs about the time of metaphase and that the 
chromosome is a double structure throughout the 
mitotio oycle. The ohromonema theory, according 
to which the essential part of the ohromosome is a 
thread of uniform thiokness, dates from Vejdovsky, 
1912 The chromomero theory, of granules aligned 
like beads on a string, is much older. Both views 
have strong supporters at the present time and it 
does not yet appear how their difforenoes will bo 
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resolved Wenrioh (1916) found that in grass¬ 
hoppers particular ohromomeres could be identified 
by their size and position on the chromosome 
Belling (1931) identified tho ohromomeres with 
the genes, and attempts at counting them in 
various plants have given values ranging roughly 
from 1000 to 2500 The chromosome threads become 
spiral m various stages of mitosis, and Kuwada 
has found indications of a spiral within the spiral 
Others find the spiral chromonema splitting length¬ 
wise in prometaphase 

In what may be called the external morphology 
of the chromosomes more marked progress has 
been made In 1912, S Navashin discovered that 
certain chromosomes in Qaltonia have a tiny more or 
less globularsatelhteattachedto oneend bya thread 
One or more pairs of satellited chromosomes have 
since been observed in many plants and animals 

The spindle fibre attachment oonstrietion is now 
a well-recognised feature of all plant chromosomes, 
and ‘kinetic bodies’, ‘knobs’, ‘heads’, additional 
constrictions, vesicles and their special features 
have been observed Levitsky, M Navashui and 
others of the Russian school have been active in 
comparing the karyotypes of various plant groups 

The nature of the nucleolus has long been a 
mystery, but light has recently been thrown on 
this problem Wennoh (1916) noted in the meiotic 
nuolci of a grasshopper that the nucleolus bore a 
constant relation to a particular jtair of chromo¬ 
somes Later a definite ‘nucleolar body’ was dis¬ 
covered as a darker staining area of the nuoloolus 
in pollen mother cells of Lathyrus (Latter, 1926), 
and it was shown that a loop of the chromosome 
thread was constantly attached to it The same 
condition has since been found in Lathrcea, 
Oenothera, Malva and nee, and frequently two 
such bodies rather than one are attached to tho 
nucleolus S Navashin had observed a pair of 
satellites attached to the nucleolus, and in studies 
of maize, McChntock (1931) hew shown that the 
satellited parr of chromosomes is concerned in pro¬ 
ducing the nucleolus in teleophase at a particular 
locus When those chromosomes are widely 


separated, two nucleoli will be produoed. Hoitz 
(1931) has observed similar conditions m Vtcia 
and other plants as well as in insects (1933), while 
Deanng (1934) shows in the amphibian Ambly- 
stoma the same relation between a satellited pair 
of chromosomes and the (usually two) nuolooli 
present Thus it appears to be the function of a 
particular locus of one pair of chromosomes to 
produce the nucleolus, but this is not the whole 
story In this, as in other fields of nuclear study, 
the results m animals and plants have been re¬ 
markably synchronised 

Lack of space prevents more than mention of 
the important method of micro-dissection, by wluch 
living oells can be dissected with glass needles 
under an immersion lens Introduced by Kite and 
Chambers in 1912, it has led to many interesting 
observations of the physical condition of various 
cell constituents, including the chromosomes 

Finally, we may refer to the investigations of 
the chromosome structure in the salivary glands 
of insects. These giant ohromosomos have long 
been known to show a banded structure, but its 
sigmfioanoo has only been brought out by the 
recent observations of Painter, Bridges, Koltzoff 
and others The discs differ markedly in details of 
structure, but they are definitely spaood at varying 
intervals along the chromosomes, and from the 
evidence of their pairing and genetic behaviour it 
is clear that they must be identified m some way 
with the genes Certain of tho bands have been 
shown to vary according to the genetic make-up 
of the animal Bridges has just published ( J. 
Hered , 26, No 2) maps of the four chromosomes 
(significantly separated into six) m the salivary 
glands of Drosophila melanogaster, identifying 
each band and also pointing out many other 
structural features or landmarks at various looi 
of the chromosomes These chromosomes total 
about 1180 ji, or 150 times the length of the 
meiotic chromosomes The bands, whioh probably 
represent loci, number 2650, the little fourth 
chromosome having 34 This begms a new era m 
ohromosomo study 


Chemistry of the Anthocyamns 

By Prop R. Robinson, p h s , Waynflete Professor of Chemistry, University of Oxford 


T HE classical paper of Wills tat ter and Everest 
(1913), on the isolation of the pigment of 
blue cornflowers, heralded a dramatic transforma¬ 
tion of the state of our knowledge of the blue and 
red colouring matters of flowers and blossoms, and 
the present position is that we not only know the 
molecular structure of the more important and 
widespread anthooyanins, but also that many of 


them have been made artificially m the laboratory. 
With the simultaneous growth of precise informa¬ 
tion about chlorophyll, the carotenoids, the poly- 
saccharides and the terpenes, one may say that 
all the more obvious challenges of vegetative 
Nature to the org&nio ohemist have been taken up, 
and taken up successfully. Deep mysteries 
there are still, it is true, but one must probe 
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beneath the surfaoe in order to find them Will- 
8titter owed his triumph largely to recognition of 
the fact that the anthocyamns, although non- 
mtrogenous, form salts with Btrong acids, and 
these salts can be purified by means of the technique 
appropriate to many ammonium salts, that is, 
solution m a hydroxyhc solvent and precipitation 
with a non-hydroxylic solvent 

An early observation reoords the unconscious 
use of formic acid for the extraction of an antlio- 
cyanin J Wray (1670) wrote “Bare an ant¬ 
hill with a stick and then cast the [chicory] flowers 
upon it, and you shall see the ants creep very 
thiok over them Now as they creep, they let 
fall a drop of liquor from them, and where that 
chanceth to light, there you shall have m a moment 
a large red stain” This was followed up and red 
extraets of blue chicory flowers were made with 
acidic solutions 

Willstatter and his colleagues extracted the 
anthooyanm salts by means of methyl alcoholio 
hydrogen chloride, acetic acid or other similar 
solvents, and precipitated a crude, often syrupy, 
product with ether The process was usually 
repeated, perhaps with variation of solvent, and 
until the anthooyanm could be caused to separate 
from aqueous or alooholio solution as a chloride or 
picrate Purification was then possible by crystal¬ 
lisation, or a series of separations leading to 
eventual crystallisation The different examples 
offered very divergent degrees of difficulty and 
indeed, in some cases, the skill of the florist m the 
breeding of deeply-coloured varieties has been 
such that the dried petals can almost be regarded 
as crude anthooyanm 

The blue cornflower and the red poppy represent 
the more difficult type, whereas the colouring 
matter is readily isolated from special deep red 
varieties of dahlias and chrysanthemums and from 
oertam garden violas The dried petals of the 
blue-black viola {Viola tricolor) employed by 
Wills titter and Weil (1916) for the isolation of 
violanin contained no less than 24 per oent of this 
pigment 

Willstatter was fortunate in the selection of 
material because among the first flowers studied 
were to be found representatives of the three mam 
types in thq group. From the oomflower, the rose 
and the dahlia he obtained oyanin chloride, 
CnH^OuCl, which splits up on hydrolysis into 
cyanidin chloride, CuH n 0,Cl, and two molecules 
pdf glucose; from the scarlet pelargonium he 
isolated pelargonln chloride, ChHuOuCI, which 
ftmilaxly yields on hydrolysis two molecules of 
gluooee and pelargonidin chloride, C Ifr H,iO,Cl, 
whilst the wild purple larkspur afforded delphinin 
chloride, C u H w O„Cl, which gives, on hydrolysis, 


ddphmtdm ohlonde, C„H,,0 7 CI, along with two 
molecules of glucose and two molecules of p- 
hydroxybenzoic acid [Anthocyamns containing 
acyl groups, often p-ooumaric acid (Karrer), are 
widely distributed and arc teamed complex antho- 
cyamns The true analogue of polargomn chlonde 
and oyamn chlondo m the delphimdm series has 
recently been isolated from Salvia patens (Reynolds, 
Soott-MoneriefF and R R , 1934) , it is termed 
delphm chloride and has the composition 

c„H, l o„n ] 

The aglucones were termed anthocyamdins, 
and in addition to the three already mentioned 
only certain of their methyl ethers have been 
encountered The two or three exceptional cases 
serve merely to establish the rule that all the 
anthocyamns are derivatives of the three basic 
types Further work showed that the aglucones 
may be combined with one moleoule of glucose 
or of galactose, or with a rhamnogluoose or aldo- 
pentoglucose, and that isomeric diglucosides exist 
Thus mecooyamn ohlonde (from Papaver rhoeas) 
is quite different from cyamn chlonde, but like 
it has the composition C„H„O w Cl, and it also 
furnishes cyamdin chlonde and two molecules of 
glucose on hydrolysis 

The probable nature of the difference between 
pelargomdin, cyanidin and delphimdm is clearly 
indicated by the results of fusion with potash All 
three give phloroglucmol (i) as one of the products, 

“ 0 “ 

OR 

(I) (II) (III) (IV) 

but pelargomdin was in addition degraded to 
p-hydroxy benzoic acid (n), cyanidin to proto- 
oateohuio acid (m) and delphimdm to gallic acid 
(IV) 

Taking into consideration the results of pre¬ 
cedent investigations on natural flavones (luteolin, 
v) and flavonols (quercetin, vi) with which the 
names of Kostanecki, A G Perkin and Hcrzig are 
ohiefly associated, and also the accumulated 
knowledge of the properties of flavyhum salts 
(such as vn) (Collie, Werner, Billow,, Decker, 
W H. Perkin and R R ), it was apparent that the 
facts pointed to the formula vrn for cyamdin 
ohlonde The formulae for the other antho- 
oyanidins would be denved by modifications 
of the group A in vrn to conform with the 
results of potash fusion as mentioned above 

This surmise was quickly justified by the 
discovery that flavones and flavonols could be 
reduced by metals in aoid solution with the 
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formation of oxonium salts having the reactions 
of anthocyamdms (Everest, Willst&tter) In par- 
tieular, Willst&tter and Mallison showed that 
quercetin gives a small yield (0 0 gm. from 30 gm ) 
of pure cyamdin chloride when it is reduced in 

■■co-5" '005 

■C5 3 'Oic 0 ' 


aqueous methyl alcoholic hydrochloric acid by 
means of magnesium (vi —> vm) This was 

followed up by a more formal synthesis of 
pelargomdm (Willstatter and Zochmeister), 
whilst the present writer and his collaborators 
have synthesised all the anthocyamduis, in¬ 
cluding the methyl ethers, by convenient 
and generally applicable methods 

The naturally occurring methyl ethers of 
the anthocyamdms are peomdin chloride (ix), 
the aglueone of peonin, a digluooside, and 
oxycoccicyamn, a monogluooside , petunidin 
chloride (x), the aglueone of petunin chloride, 
a digluooside , malvidin chloride (xi), the 
aglueone of a raonoglueomde, a monogalacto- 
side, a digluooside, and of complex antho- 
cyanins, hirsutidin chloride (xil), found 
only as the aglueone of hirsutin ehlonde, a 
diglucosidc of Primula himila (Karrer) Of 
these, malvidin, also called synngidin and 
cemdin, is of such frequent occurrence that it 
almost deserves recognition as a fourth funda¬ 
mental type Its monoglucoside is aenin, the pig- 


the products were finally demethylated by means 
of hot hydriodio acid Suoh a process could clearly 
not be applicable to the methyl ethers (ix-xii), 
and a technique has been gradually evolved that 
allows of the minimum of protection, and that by 
means of acyl groups only The scheme below 
illustrates the stages of the synthesis of malvidin 
chloride by the best-known method 

Phloroglucmaldehyde (xin) may be synthesised 
from carbon vta five isolated intermediate stages, 
namely, acetylene, benzene, nitrobenzene, tnnitro- 
benzene, phloroglucinol; hydrocyanic acid is also 
used and may be obtained from carbon m two stages 
The intermediate xv may be synthesised from car¬ 
bon in thirteen isolated stages, namely, acetylene 
benzene, benzoio acid (better m one more stage) 
disulphobenzoio acid, 3 5-dihydroxy benzoic acid 
bromodihydroxy benzoic acid, gallio acid, trime 



t55" 




thoxybenzoic acid, syringic acid, acetylsyrmgio 
acid, acetylsyringoyl chloride, diazodimethoxy- 
acetoxyacetophenone, (o-4-diacetoxy-3 • 6-dime- 
thoxy-acetophenone, two carbon atoms are 
introduced by way of carbon monoxide, methyl 
alcohol, methyl sulphate, and one from carbon 
monoxide, methyl alcohol, methylaraine, methyl- 
urea, mtrosomethylurea, diazomethane 



ment of blaok grapes, one of the most frequently 
studied anthocyanins. 

In the earlier work on anthocyanidin syntheses 
(Pratt, R.R.) it was thought necessary to protect 
the nuolear hydroxyl groups very completely, and 


The monpbenzoylphlorogluoinaldehyde (xrv) has 
been found to be a particularly convenient first 
component m all syntheses of the above type, and 
its use (Robertson, R R.) facilitated the synthesis 
of the anthocyanins themselves. Hints in regard 
to the site of the sugar residues in the anthooyamna 
had been obtained from a study of their colour 
reactions and other properties (WillstAtter, Karrer, 
R. R and their colleagues) m comparison with 
synthetic, analogous fiavylium salts, but it is 
unnecessary, in this brief article, to recount the 
arguments, especially as pone of them was con¬ 
clusive. The case is one in which synthesis haa 
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been applied not merely to the confirmation but 
also to the determination of structure 

Nor is it neoessary to mention the several stages 
of approach to the synthetic method, which is 
identical in principle with that already described 
It was a question of applying the art of the organic 
chemist to the preparation of the various glucoaid- 
ated intermediates of types xiv and xv For 
example, by suitable modifications the four 
possible isomeno p-glueosides of pelargonidin were 

-C&2" -a>° 


pigments, malvidm 3-galactoside was synthesised 
(Bell, R R), and its distribution properties were 
found to differ from those of oemn (malvidm 
3-glucoside), so that a study of malvidm 3- 
glycosides containing unidentified sugar residues 
was feasible Cyolamm (from cyclamen, Karrer) 
was found to bo identical with cenin, but pnmulin 
(from P sinensis), isolated by Miss R Scott- 
Mononeff, tallied with the galactosido Closely 
related to the monoglycosidos are the true biosides, 
and one example has been cleared up by 
synthesis Cyamdin 3-cellobioside, 3-malto- 
h side, 3-lactoside and 3-gentiobioside were 
synthesised (Inubuse, Grove and R R) and 
the latter was found to be identical with 


Willstatter’s mecocyamn The rhamnogluco- 
sides have not yet been prepared in the 



synthesised (xvi, xvn, xvm, xix) (Robertson, 
L4on, Seshadri, R R ) ; xvi was found to be 
identical with Willstatter’s callistephm and xvn 
with his pelargonenin, not a natural anthocyanin 
but the first product of the hydrolysis of the 
diglucoside, pelargonin 

The natural roonoglucosidic anthocyamns are 
all constituted like xvi The naturally occur¬ 
ring mono-glycosides synthesised are callistephin 
(from the aster or red carnation), ohrysanthemin 
(oyanidm 3-gluooside from the chrysanthemum 
and other flowers), oxycoccioyanin (peomdin 
3-glucoside from American cranberries), ocnin 
(malvidm 3-glucoside from purple-black grapes), 
fragann (pelargonidin 3-galaotoside from straw¬ 
berries), ideein (cyamdin 3-galactoside from 
European cranberries), pnmulin (malvidm 3- 
galactoside from Primula sinensis) The last- 
mentioned case is of interest because it illustrates 


laboratory but their reactions are closely 
oh similar to those of known 3-sacchandes 

There remain the diglueosidic antho- 
cyanins par excellence —pelargonin, cyanin, 
malvm, etc At first regarded as biosides, 
these are now known to be di-monoglucosidea, 
and the two sugar residues are attached to different 
hydroxyl groups of the anthocyamdm molecules 
The suggestion that they are 3 5-diglucosides 
was first put forward m a letter to the Editor of 
Nature (G M. R and R R ) and it was quickly 
confirmed by synthesis The glucose rests must be 
introduced into both components Normally and 
preferably these were aoetylated, and the product 
was submitted to hydrolysis by alkali and recon¬ 
stituted by the action of hydrochloric acid 

It is perhaps a matter of interest that cyanin 
chloride (xx) has been synthesised directly from 
unprotected components (Rcsuggan, R R ) 



C 6 H U 0 5 0 CHjj.O.CgHuOs 


the value of one of the methods used for the 
characterisation of anthocyanins. The mono- 
gluoosides are distributed between dilute hydro- 
ohlorio acid and tsoamyl alcohol, but the distri¬ 
bution number varies with the concentration 
By plotting the logarithms of the concentrations 
in the aqufeous and alcoholic layers against each 
Other, a straight line is obtained with a slope of 
2; this indicates that double molecules exist m 
the water and single molecules in the woamyl 
aloohol. The curves obtained in this way are 
much more reliable than single determinations of 
the distribution numbers because they afford 
evidence of homogeneity. 

In oonnextcm with work on the bilberry 



The naturally oocumng 3.5-digluoosides syn¬ 
thesised include pelargonin, oyanin, peomn, malvm 
and hirsutin (Todd and R R) ; the additional 
case of delphin has been mentioned already 
The possession of pure synthetic specimens of 
the anthocyanins and anthooyanidins has made it 
possible to devise simple tests for the rapid 
recognition of the nature of the pigments in orude 
extracts of plant material, and a survey (G. M R 
and R. R ) has been made of a wide variety of 
flowers and other parts of plants in respect of their 
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anthocyanin content In general, we are able to 
specify the anthocyanidin and the position of the 
sugar groups, but the latter cannot be identified 
(exoept for rhamnose and the aldopentoses) This 
survey has made the dominating position of 
pelargomdin, oyamdin, delphimdm and malvidin 
even more clear, but it has also disclosed the 
occurrence in Nature of certain widely distributed 
unthocyamns not yet isolated in substance As 
examples, the pelargomdin 3-bioaido of the orango- 
red nasturtium and the pelargomdin 3-rhamno- 
glucoside of the scarlet gloxinia may be cited 
The orange-scarlet flowers of Oesnera fulgens were 
found to contam a new anthocyatnn termed 
gesnerm , it is apigemmdin 5-glucoside (xxi) and 
has been synthesised (Todd, G M R and R R ), 
it is the only known anthooyamn related to a 
flavone rather than to a flavonol, although carajunn 
(xxn), a crystalline constituent of a oosmetic pig¬ 
ment used by the natives of the Orinoco, is a 
colour-base of such a substance (Chapman, A. G 
Perkin and R R ) Other special typos of antho- 
cyanins are the nitrogenous pigments of Bela, 
Bougainvillaea, Amaranthue, Cdoena, eto , their 
nature has not been fully elucidated , also the 
bright yellow water-soluble colouring matters ol 
Papaver alpmum and P nudicmde 


A 



C 6 H n 0 6 0 M»0 

(V(I) (XXII) 


Among the matters of more general interest 
connected with the anthocyanins are the causes 
of colour variations in flowers, considered both 
statioally and dynamically, that is, the actual 
condition of the pigment on one hand and its 
relation to genetic factors on the other On the 
first aspect it may be noted that the pigments are 
indicators, the colours ranging from red oxonium 
salts to blue or violet salts of the colour-bases 
which are also aoids Thus cyanin chloride has a 
beautiful bluish-red colour,' oyanin-base is violet 
and the potassium salt of cyanin-base is blue 
Naturally, therefore, the oolour of a flower is 
dependent on the pH of the oell-sap. But the 
range of pH is much smaller than experiments in 
vitro would suggest, and this is due to the com¬ 
bination of the anthooyamn colour-base with 
colloids tending to stabilise the anthocyanin anion 
at a pH whioh it oould not survive in ‘clean’ 
solutions. 

Another factor modifying the conclusions drawn 
from' the indicator ranges observed in the labora¬ 
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tory is the presence of co-pigments in the flowers. 
These are organic substanoes, mainly flavonols and 
tannins, which have a blueing effect on the oolour 
irrespective of the pH The magnitude of the 
effect is, however, dependent on the pH and 
at a certain value becomes maximum The phe¬ 
nomenon is the result of aotual combination 
with the pigment and is accompanied by a marked 
change (diminution) of the distribution number 

A very characteristic reaction of cyanidm, 
petunidin and delphimdm derivatives is the deep 
blue ferric reaction The presence of iron in the 
cell-sap might, therefore, be responsible for blue 
colours Recent analysis of blue and red hydrangea 
flowers by Manly have been interpreted in this 
sense, and although this popular problem cannot 
be said to have been completely solved, the pre¬ 
sence oi iron and other metals must be reckoned 
with in considering the factors responsible for 
flower colours 

On the genetical aspect little need be said 
here, the subject deserves a separate treat¬ 
ment Obviously the anthocyanin approach to 
the study of heredity represents one of the most 
promising lines of investigation, and it will 
bo greatly facilitated by the chemical advances 
here briefly summarised Miss Soott-Moncneflf and 
her colleagues have reoently completed an investi¬ 
gation of the dahlias (private communication) 
which goes far to show that the pelargonin, oyamn 
and flavone or flavonols occurring in these flowers 
are biogenetically complementary and are phyto- 
synthesised from a limited supply of protoflavan 
material The full details will be studied with 
interest, and this type of investigation is pregnant 
with possibilities in connexion with the elucidation 
of the mechanism of anthocyanin synthesis in the 
plant 

I consider that the identification of the antho- 
cyanm-chromogen with the flavones was an 
unfortunate obsession of the plant physiologists, 
and that in a different form the oxidase hypothesis 
of Keeble and Armstrong will be revived. 

The leuco-anthooyamns of Laborde, Rosenheim 
and others will probably be found to be much 
nearer the mark These substanoes are even more 
widely distributed than the anthooyamns (G. M. R 
and R, R.), and their constitution may be fore¬ 
shadowed by an investigation of peltogynol 
recently earned out in these laboratories (G M. R 
and R R.). This is a constituent of certain woods 
known as ‘purpleheart’, and it is essentially a 
dihydrodesoxyoyanidin condensed with formalde¬ 
hyde. It is thought that the leuoo-anthooyanms 
as a class may be of similar nature, the sensitive 
partly reduoed flavylium nucleus being protected 
in a semi-acetal sugar-like structure. 
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Adsorption Concepts in Chemistry 

By Prof Eric K Ridkal, frs, Professor of Colloid Science in the University of Cambridge 


N O better perspective of the development of 
our knowledge concerning adsorption at 
surfaces oan be obtained than by contrasting the 
contents of one of the many monographs published 
on this subject in recent years with the considered 
views of Nemst, as expressed in the sixth edition 
of his famous textbook in theoretical chemistry, 
which appeared twenty-five years ago At that 
time the process of adsorption on surfaces was 
regarded essentially as due to the formation on 
the substrate of a dense atmosphere-Uke layer 
many moleoules thick Of this conocpt no vestige 
remains Whilst the fundamental qualitative 
expressions of the more modem views are essen¬ 
tially simpler and more direct than the old, yet 
the detailed processes are undoubtedly complex 
and still await complete elucidation 

Two fundamental ooncopts introduced somo 
twenty years ago, envisaged by the late Sir William 
Hardy, but most clearly presented and demon¬ 
strated by Irving Langmuir, have had the groatest 
influence m moulding our present views The two 
ideas that the foroes aoting in the process of 
adsorption are to be recognised as identical with 
those operative in ordinary chemical processes, and 
that in moleoules, especially in large organic mole¬ 
cules, certain portions arc more roactive than 
others, form the basis of the modem oonoept of the 
orientated monolayer as the model of the adsorbed 
phase 

The reality of the existence of adsorbed materials 
in the form of orientated monolayers both on solid 
and liquid surfaces has now been demonstrated 
by ohemical, optical, electrical and thermal 
methods More detailed examination has revealed 
the foot that on liquid surfaoes the material m 
the adsorbed monolayer oan, like material in three 
dimensions, exist in various physical states akin 
to three dimensional vapours, liquids and solids, 
and that these phases oan be transformed into one 
another each with its own definite ohange m free 
energy of transformation. 

Examination of such monolayers on liquid sur¬ 
faces by means of the Langmuir trough, and by 
determination of the phase boundary potential, 
now provides us with some information supple¬ 
mentary to the examination by X-rays as to the 
configuration of complex moleoules like the sterols 
or proteins. It iB also possible to measure the rate 
of reactions proceedings in these films, for ex¬ 
ample, such processes as enzyme reactions, 
ohemical reactions involving hydrolysis, oxidation 
or two dimensional polymerisation. These reactions 


proceeding in monolayers at fluid interfaces are of 
great interest, in that not only may they be the 
prototype of a number of important biological 
chemical reactions which occur m vivo, but they 
also permit us to alter at will by mere compression 
or expansion the rate of reaction proceeding in thn 
film, visual evidence of the reality of the factor 
termed the steric faotor in homogeneous reactions 

A much greater variety of phenomena is met 
with when investigating adsorption at solid sur¬ 
faces Two distinct types of adsorptive processes 
are generally reoogmsed, in one the forces holdmg 
the molecule to the surface originate m the 
mutual polarisation of the molecules and are 
frequently termed physical or Van der Waals’ 
foroes In suitable circumstances an electronic 
switch occurs and a oheimoal roaotion takes place 
between tho adsorbed molecule and one or more 
molecules of tho substrate, forming a chemi- 
adsorbod complex It is oustomarv to oonsider 
chemical compounds os belonging to one or other 
of the extreme types, one where the stability of 
the oompound is due chiefly to tho operation of 
coulomb foroes between ions and tho other where 
a bond or a valenoy foroe in the form of a pair of 
olootrons is shared between two atoms m a binary 
oompound We may cite the adsorption of the 
rare gases on mica, of caesium on tungsten and 
oxygen on tungsten as typical representatives of 
these throe types of surface compounds existing 
in the adsorbed phase 

Whilst the molecules m a distended adsorbed 
phase on a liquid substrate can move freely 
over the surfaoe by diffusion, suoh is not 
the case on a solid surface, where the adsorbed 
moleoules must migrate per saltum, a process 
termed activated diffusion Such activated 
diffusion is not always limited to the surface of 
the solid, for frequently the process of adsorption 
is complicated by penetration into the solid 
through fissures, along slip planes, into largo mole¬ 
cular holes, as obtain in tbe zeolites, or aotually 
into the lattice of the solid itself, and in some 
esses it is possible to traoe the changes in the modo 
of gas flow inward from simple diffusion to acti¬ 
vated diffusion as the fissures change in size and 
the temperature is varied. As we have noted, 
the elimination of foroes other than Van der Waals’ 
and ohemical in adsorption phenomena, does not 
permit of the assumption of tho existence of an 
atmosphere-like thiok adsorption layer, yet thiok 
layers oan be built up under suitable conditions 
by the operation of these short-range foroes alone ; 
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thus relatively thick layers of sodium can be 
deposited upon tungsten It is possible that these 
are not intrinsically stable and may actually 
aggregate into drops embedded in a monolayer, as 
occurs when a relatively thick film of oleic acid 
is deposited on the surface of water Evidence 
for the formation of a second layer on the top of 
a first has often been brought forward, and 
indeed this phenomenon may be of frequent 
occurrence , thuB a layer of oxygen moleoules mav 
be held on to the top of a layer of oxygen ohemi- 
adsorbed on to tungsten The Recond layer is of 
course ‘held’ less tightly than the first, in con¬ 
sequence the second layer may be but sparsely 
populated under conditions when the first is 
almost complete, and molecules in the socond layer 
may be much more mobile than the atoms or ions 
in the first It is indeed due to the surface mobility 
of the oxygen m this second layer that a tungsten 
wire becomes coated so rapidly with a chemi- 
adRorbed layer in oxygen at low pressures The 
adsorbed oxygen in the second layer moves over 
the surface and drops into any vacant hole m the 
chemi-adsorbed layer beneath 

More recently, evidence has been brought for¬ 
ward that when gases, or more generally, vapours, 
are adsorbed by the operation of Van der Waals’ 
forces, the adsorbed layer may exist under suit¬ 
able conditions in more than one state, thus it 
is possible to describe phase changes on solid 
surfaces as due to two dimensional liquefaction or 
solidification from a two dimensional vapour phase 

Similar phenomena are met with in cases of 
ohemi-adsorption, but here the lateral attractive 
and repulsive forces between the adsorbed ions 
or dipoles, and their variation with the changes 
in the density of population, are great enough both 
to make a thorough study of the conditions of 
equilibrium in these two dimensional ohemical 
systems on solid substrates an extremely com¬ 
plicated problem and to render the interpretation 
of the experimental data difficult 

Adsorption of gases by solids is not always an 
extremely rapid process but may, over suitable 
temperature ranges, proceed with measurable 
speeds From the influence of temperature on the 
rate of the process, energies of activation may be 
calculated In many cases this slow prooess, 
requiring a definite energy of activation, can be 
ascribed to the slowness of the process of con¬ 
version of the Van der Waals’ adsorbed moleoules 
into the chemi-adsorbed complex, and for this 
reason chemisorption is frequently termed acti¬ 
vated adsorption, although in a number of cases 
the prooess of ohemi-adsorption, like many ele¬ 
mentary reactions, can proceed with a negligible 
energy of activation. 

A closer Analysis of the problem suggests that 


there are at least three distinct processes where 
energy barriers may be involved, that is, threo 
different energies of activation may have to be 
distinguished These are first, the transition of 
the Van dor Waals’ adsorbed molecule to the ohemi- 
adsorbed state , secondly, the transition of a 
molecule or atom of the extenor of the solid to a 
place just inside the solid , and thirdly, the 
migration of this molecule farther into the intenor 
In many cases where the process of adsorption 
is proceeding slowly, it is a matter of some diffi¬ 
culty to find out which of these three energy 
barriers is actually responsible for controlling the 
speed of the reaction actually being measured 
It seems certain that in many cases, where 
diatomic gases such as hydrogen, oxygen or 
nitrogen undergo the process of chemi-adsorption 
at metallic surfaces, a reaction occurs which is 
the preliminary stage in a number of heterogeneous 
catalytic reactions, some of these being of great 
industrial importance The resulting chemi- 
adsorbed complex involves only one atom of the 
gas undergoing chemi-adsorption Thus chemi- 
adsorption involves a process of dissociation of the 
molecule The application of the principles of the 
wave mechanics to the theoretical aspects of this 
problem suggests that the energies of activation 
should vary with the spacing or distance apart 
of the atoms forming the substrate Whilst the 
experimental evidence so far produced may be said 
to support this view, it has not yet been tested in 
a manner sufficiently rigorous to affirm the correct¬ 
ness of this important theoretical conclusion 
Twenty-five years ago, no distinct ideas as to 
the mechanism of catalytic reactions at solid 
surfaces could be said to have been formulated 
The ohemical view, which postulated the formation 
of intermediate compounds, could be found side 
by side with what might be termed a physical 
view, where it was supposed that the moleoules 
in the condensed atmosphere not only collided 
more frequently but also the foroes opposing 
reaction were in some mysterious way reduoed to 
smaller magnitudes At the present time, it may 
be said that the chemical view has been fully 
substantiated , the catalyst provides by chemi- 
adsorption an alternative ohemieal path. Surfaoe 
hydrides, oxides, nitrides, and more oomplex 
compounds—for example, suoh as are formed by 
ohemi-adsorption of olefines on carbon—are known, 
and their properties have been examined Much 
further work is required before the detailed kinetics 
of these processes can be said to be definitely 
established, but it is dear that during the last 
twenty-five years the crops from the field thrown 
open by Hardy and Langmuir have been good, and 
bumper harvests may be expected in the fhttire. 
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Food Storage and Transport 

By Dr Franklin Kidd, Superintendent of the Low Temperature Research Station, Cambridge 


T HE state of affairs to-day with regard to tho 
transport and storage of foods is very 
different from what it was twenty-five years ago 
The bulk that is handled is very much larger and 
the variety is much greater, and transport and 
storage are conducted over longer times and 
distances 

Putting aside canning and drying as methods 
of preservation, and considering fresh foodstuffs 
only, this development has been due to the 
application of refrigeration over a wider and wider 
field 

The success that has attended this development 
is founded on the intelligent grasp that has been 
everywhere shown of the fact that the use of low 
temiierature as such is in itself only the widest 
of general principles Each type of foodstuff, be 
it fresh fish, meat, fruit or vegetable, is an in¬ 
finitely complex material and Rubtly varying 
accordmg to its growth and development The 
last twenty-five years have seen a great extension 
of our knowledge of the laws governing the changes 
m these organisms in their living and post-mortem 
states. To-day, scientific attention is given not 
only to the question of temperature control and 
to the maintenance of low temperatures during 
storage , but also to every stage of the pro- and 
post-storage history, with the object of pro¬ 
ducing foodstuffs, after long storage and transport, 
indistinguishable in appearance, palatability, di¬ 
gestibility and physiological value from the 
ongiflal fresh material. 

A single example may be interesting here in 
illustration. It must be generally known what a 
difficult fruit the William pear is to handle even 
when grown in one’s own garden It seems almost 
incredible that thousands of tons of this ohoioe 
fruit should be successfully shipped m bulk to 
Great Britain from South Africa, California and 
Australia. This success could not be achieved 
unless in the first place an elaborate scientific 
technique existed for the proper production of the 
fruit, frep from all blemishes : if the exactly right 
time for gathering the fruit based on a variety of 
tests had not betti chosen : if the fruit had not 
teen wrapped and systematically packed m 
cases by methods which have been evolved and 
standardised as a result of a long prooesa of 
experiment and observation : if the fruit had not 
been rapidly cooled in special pre-cooling stores 
ih the country of origin , if afterwards it had not 
bheh carried, of necessity in bulk, but with the 
arrangements of stowage and refrigeration by 


forced air movement so adjusted as to mamtain 
a uniformity of temperature throughout the hold 
to within 1° F : and if finally, the fruit had not been 
properly ripened at a controlled high temperature 
after arrival in Great Britain in the winter months 
Disasters occur even to-day t hrough failure in one 
or other of the links in this chain 

Chilled beef is another good case in point illus¬ 
trating this type of development The degree to 
which the quality of imported chilled beef approxi¬ 
mates to that of the best ‘home-killed’ depends 
not only on the maintenance of the low temperature, 
but also its maintenance to within 0 5° F during 
shipment upon the proper breeding, feeding, 
resting and watering of the cattle before slaughter 
and above everything upon the utmost cure in 
the maintenance of hygienic conditions during the 
dressing of the meat Bacterial counts are now 
made at the time the beef is chilled, and from these 
the condition of tho meat on arrival after transport 
can be almost precisely foretold 

One line along which much progress has been 
made is in the definition of the optimum tempera¬ 
tures for storage, and this is so principally with 
regard to fruit, and with regard to frozen fish and 
meats As a general principle, all fruits and vege¬ 
tables have what is termed a low temperature 
tolerance limit They cannot of course be frozen 
without damaging the essential organisation of 
the fresh product Even above the freezmg point, 
however, they cannot bo stored too long below 
their tolerance limit without suffering from some 
form of functional breakdown and disorganisation 
Many types of breakdown of this class havo now 
been detected and desonbed in various fruits, and 
in a largo number of cases the optimum tempera¬ 
ture of storage has been accurately determined 
In the case of frozen fish and frozen meats, 
scientific analysis has brought to light the fact 
that changes affecting solubility of the proteins 
occur most rapidly between — 2° C and — 3° C , 
and it has become clear that the dry tasteless 
condition previously encountered in frozen fish 
and certain meats can be avoided and the fresh 
State almost completely preserved if, in freezing 
and thawing, the material is taken rapidly enough 
through a critical range of temperatures below 
the freezing point, and if during storage it is held 
at a temperature between — 20° C and — 30° C. 

One of the results of this discovery has been 
to open up a new source of fish supply to Great 
Britain Large vessels equipped with rapid freezing 
equipment and large storage capaoity are able 
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to spend months away from port on the west 
coast of Greenland fishing for halibut and cod. 
An even more recent development, still in the 
experimental stage, is the preservation of a pro¬ 
portion of the herring harvest by quick freezing 
and low-temperature storage for subsequent, out 
of season, kippenng and other uses 
So far wo have dealt with what might be de¬ 
scribed as improvements in the teohmque of 
storage by the use of low temperature A revolu¬ 
tionary development which has taken place within 
the last twenty-fivo years, a development whioh is 
probably even now only in its mfanoy, is the regula¬ 
tion of the composition of the atmosphere as an 
additional or accessory means of controlling bio¬ 
logical change 



The idea of UBing an inert gas for the better 
preservation of foodstuffs is, of course, an old one 
Modern developments in (Jlreat Britain may be 
said to have started with a series of papers whioh 
appeared in the Proceedings of the Royal Society 
m 1914-15, dealing with the respiration and 
germination of seeds as affected by oxygen con¬ 
centration and carbon dioxide concentration. The 
Food Investigation Board, founded in 1917, took 
up from the beginning a systematic study of the 
question of applying the principle of atmosphere 
control to the storage and transport of food. In 
the first place, investigations were confined to 
fruit and firuit-rotting fungi The first commercial 
fruit store employing the 'combined control of the 


temperature, oxygen and carbon dioxide oontent 
of the air was installed in Kent m 1928, and since 
then the adoption of atmospheric control in fruit 
stores (gas-storage) has been rapid in Great Britain 

(Fig 1) 

The effectiveness of the method is due to several 
facts The majority of English apples have a 
relatively high low-temperature tolerance limit, so 
that cold storago is not effective in the majority of 
cases for preservation beyond Christmas or 
January The rate of ripening is a function of the 
rate of respiration, and this can be retarded not 
only by lowenng the temperature, but also by 
reducing the oxygen content of the air and by 
raising the carbon dioxide content There are, 
however, strict limits to which either operation 
can be safely carried without injuring the fruit. 
Carbon dioxide has a specific effect also m delaying 
tho onset of what is known as tho climacteric, a 
critical change of state which precedes the ripening 
changes of softening, and odour and flavour 
development 

Twenty-five years ago, owing to tho length of 
the voyage, the transport of chilled beef from 
Australia to Groat Britain was an outstandmg and 
apparently insoluble problom The limit for chilling 
was set by the activity of the micro-organisms— 
bacteria and moulds Could the rate of growth 
of those organisms be sufficiently reduced by any 
concentration of carbon dioxide which could safely 
be used without itself spoiling the appearance of 
the meat I Laboratory experiments on the types 
of mioro-orgamsmB concerned, at the temperatures 
of ohilled beef carriage, indicated that the life of 
the beef would be approximately doubled by 
employing an atmosphere containing 10 per cent 
carbon dioxide Simultaneous investigations 
showed that this oonoentration would be without 
appreciable effect upon changes in the fat leading 
to rancidity or those in the hsemoglobm loading 
to browning In 1933, the first shipment of gas- 
stored ohilled beef was brought from New Zealand, 
and to-day there is an established trade in good 
quality chilled beef from the antipodes to Great 
Britain 

The possibilities of atmosphere control are not 
limited to those dependent upon carbon dioxide 
and oxygen effects upon organisms—fruits, vege¬ 
tables and micro-flora. As the result of the 
analysis of the critical part played by oxygen 
in the breakdown of unsaturated fatty acids and 
the production of oertam types of rancidity, many 
types of dry foodstuffs containing fats are to-day 
packed m gas-tight containers from which oxygen 
is exoluded. In the storage of bacon or cured pigs’ 
flesh, this type of oxidative rancidity is usually the 
limiting factor, and storage in the chilled or frozen 
state does relatively little to retard these oxidative 
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changes in fiat. They can, however, be eliminated 
by the use of atmospheres free from oxygen and 
containing a high oarbon dioxido content, and by 
this method bacon can now bo successfully stored 
for months as compared with weeks previously 
possible 

Other improvements in the science and art of 
food storage and transport are dependent upon 
the use m special cases and for special purposes 
of atmospheres containing regulated traces of such 
gases as ozone, ethylene and ammonia Ozone 
removes undesirable substanoes from storage atmo¬ 
spheres, such as the ‘volatiles’ of ripomng fruit, 
which m too high a concentration are harmful to 
the fruits themselves or ‘taint’ other products 
stored afterwards or simultaneously m the same 
sjiace Ozone can also exercise a retarding effect 
on bacterial and mould growth Ethylene is used 
specifically to stimulate in fruits the climacteric 


change alluded to above, so that large quantities 
can be brought uniformly to the optimum stage 
of ripeness at the time desired Ammonia retards 
the germination of spores of decay organisms al¬ 
ways unavoidably present to a greater or loss extent 
on the surface of all kinds of fresh foodstuffs 
In broad retrospect, the past twenty-five years 
appear as an ora m which scientific and practical 
skill lias aohiovod remarkable results m extending 
the scope of storage anil transport as regards the pre¬ 
vention of wastage By a continuance of the same 
general methods—that is to say, progressive and 
intensive scientific analysis of the properties and 
behaviour of foodstuffs of all kinds and the close 
linking of practical application with new discovery 
—the next twenty-five years should see, I think, 
as great an advance in the quality of products 
as tho past twenty-five years has witnessed in 
their quantity and vanety. 


Special Steels 

By Sir Robert Warfield, Bt, f r s. 


Introduction 

HE author regards it as a privilege to be 
invited to review in those columns the 
general progress of speoial or alloy steels during 
the first twenty-five years of His Majesty’s reign 
His pleasure m accepting this invitation is further 
increased by the faot that he had last year the 
honour of being one of tho deputation from the 
Iron and Steel Institute to present His Majesty 
with the Bessemer Gold Medal, whioh he graciously 
accepted In doing so, His Majesty was following 
a precedent established by Queen Victoria and 
continued by King Edward VII, to whom in 1906 
the author himself had the honour of presenting 
the Medal on behalf of the Iron and Steel Institute 
Thus for three generations the Royal Family 
has demonstrated its concern and interest for 
the welfare and progress of the iron and steel 
industry, upon which the prosperity of our 
country and its position in the world so largely 
depends. < 

Within the limits of space here available, it is 
not possible to give anything approaching a com¬ 
plete survey of advanoes in the vast field of 
speoial and alloy steels during the past quarter of 
a oentury The story is in faot one which begins 
muoh earlier and showB during this notable penod 
of industrial activity the vigorous expansion of 
the era of alloy steels, whioh at its commencement 
had beoome well established but was then com¬ 


paratively young Tn 1929 the woilil’s output of 
steel, then at its maximum production, was 120 
million tons, of which no less than about G million 
tons represented alloy steels 
In reviewing progress in this period of twenty- 
five years it is necessary, therefore, to take acoount 
both of those newer alloy stools which it has seen 
initiated and also of the developments which have 
taken plaoe m the use of those which had already 
found practical application 
The author’s discovery and invention of man¬ 
ganese steel in 1882, as expressed by so many 
well-known metallurgists, markod tho dawn of tho 
age of high alloy steels The extraordinary and 
valuable results then obtained led him to investi¬ 
gate in many other directions this hitherto prac¬ 
tically unknown field, and later he was followed 
by numerous other investigators. To-day man¬ 
ganese steel, with modern improvements in 
manufacture, is used throughout the world in 
increasing quantities and for a greater vanety of 
purposes than ever before In addition, there 
have been developed corrosion- and heat-resisting 
steels, high-speed tool stools, special steels for 
armaments and ordnanoo, special structural steels, 
high tenaoity steels, and steels with remarkable 
magnetio properties, whether as regards low 
energy losses m oleotnoal machinery and ap¬ 
paratus, specially high permeability at low magnet¬ 
isations, or special suitability for permanent 
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magnets, as the case may be The arts of peace 
have been served in no less measure than the 
needs of national defence, and progress has been 
astonishingly rapid in all the branches of metal¬ 
lurgical knowledge concerned 

Manganese Steel 

Much progress has been made, and many 
difficulties overcome, in the production and 
applications of manganese steel since the original 
specimens of this material were exhibited by the 
author at the reading of Ins first paper on this 
subject before the Institution of Civil Engineers 
in 1887, that is, almost exactly forty-eight years 
ago This alloy, now known throughout the 
world as the Hadfield manganese steel, consists 
of a non-magnetic alloy of iron with from 11 to 
14 per cent of manganese and about 1 25 per cent 
carbon, and remains one of the most remarkable 
ferrous materials yet produced, whether from the 
point of view of practical application or scientific 
interest 

Whilst the general progress of metallurgy has 
brought about improvement in the actual manu¬ 
facture of the material, as also its heat treatment 
which plays such an essential part m the full 
development of its qualities, this important alloy, 
manganese steel, remains exactly the same as 
when originally invented m 1882 


Silicon Steel 

The history of the development of this remark¬ 
able stool, invented by the writer in the latter 
portion of the nineteenth century, and how the 
early difficulties attending its introduction and 
production, including the best and most suitable 
proportions to be used of the element silioon, also 
heat treatment, were surmounted, are given very 
fully in his book “Metallurgy and its Influence on 
Modem Progress” 

Since its first employment early in the present 
century, silicon steel has beoome of the highest 
importance in the electrical industry by its use in 
transformers, generators, motors and many other 
purposes. Without the use of silicon steel, the 
efficiency of electrical generation and transforma¬ 
tion would be seriously lower than at present and 
many modem designs of electrioal plant would be 
physically impossible owing to the increased 
energy losses 

The hysteresis loss of this steel is initially about 
two thirds that of unalloyed iron, and actually 
decreases during a period of years in Semoe. Its 
high electrical resistance, about six times that of 
iron, is also of great advantage in minimising 


losses due to eddy currents, while its maximum 
magnetic permeability is about 25 per oent higher 
than that of iron 


Corrosion-Resisting Steels 

The remarkable developments in corrosion- 
resisting steels, as also in heat-resisting steels to 
be referred to later, have taken place entirely 
within the past twenty-five years Several varieties 
of specialised types have been developed to meet 
different requirements There are many applica¬ 
tions m chemical and other industries for materials 
combining resistance to corrosion with the me¬ 
chanical properties of steel, that is, apart from 
the use of some of theso special alloy steels for 
domestic and ornamental applications No single 
steel yet developed meets all possible require¬ 
ments in this field, but many special steels 
have been perfected, and from theso it is gener¬ 
ally possible to choose one which is effective 
against any particular one or more of the 
many corrosivo agencies encountered in in¬ 
dustry 

The simpler and original type of corrosion- 
resisting steel, usually termed ‘stainless’ steel, 
established by Brearley, containing 12-14 per 
cent of chromium and from aliout 0 05 per cent 
up to about 0 40 per cent of carbon, also still 
higher percentages such as 16-18 per cent of 
chromium, according to the purpose for which 
they are intended, have valuable mechanical pro¬ 
perties, and are specially suitable for applications 
in which the corrosive action is of the ordinary 
kind, that is, due to air and water For chemical 
and other applications where a wider range of 
resistance to oorrosion is required, the steels most 
generally used are of the nickel-chromium type, 
low in carbon and with from about 12-20 per 
cent of chromium and about 7-12 per cent of 
nickel, and in certain cases also small additions of 
elements such as tungsten, molybdenum and 
titanium, and other elements are being investi¬ 
gated such as oolumbium These materials are 
now available in castings, forgings, rolled sheets 
or bars, tubes and wire, also by machining, 
pressing, welding and other methods of assembly 
they can be fabricated into practically any form 
desired. 

The development of non-rusting steel covers an 
exceedingly wide field and those specially interested 
m the history describing its origin and rise are 
reoommended to refer to Chapter ix of the 
author’s book “Faraday and his Metallurgical 
Researches” where the later development of alloy 
steels is dealt with. 

8teek of this type are now used widely for 
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tanks, pans and other parts of chemical or other 
manufacturing equipment exposed to corrosive 
media too numerous to be mentioned individually, 
including many of the most commonly encountered 
acids and corrosive salts There is also large 
employment for these steels for decorative 
purposes where high polish is required For 
other applications, further and more special 
types of corrosion -resisting steels have been 
developed 

One of these, for example, is useful m the sulphate 
house of coal and coke by-product recovery plants, 
owing to its resistance to dilute sulphuric acid 
Also it finds many applications in sugar refineries 
owing to its resistance to acid calcium phosphate 
and other chemicals employed , and it is specially 
valuable in food industries, being unaffected by 
the dilute solutions of phosphoric acid contained 
in chemical foods 

In a very different field, the use of a corrosion- 
resistmg special steel for the reinforcements of the 
masonry in the preservation of St Paul’s Cathedral, 
London, suggests that Buch material will be em¬ 
ployed to an increasing extent, ensuring the 
permanence of our historic buildings as necessity 
arises It will doubtless be a satisfaction to all 
concerned with the metallurgy of iron that the 
special steels so employed and supplied by three 
Sheffield firms are associated in such an important 
capacity with the safety of the cathedral in which 
the Royal Silver Jubilee Thanksgiving Service is 
to be held 

In the construction of new buildings also, high 
tensile non-oorrodible steel is being used, as in 
the case of certain structural members in the new 
library of the University of Cambridge 


Heat-Resisting Steels 

Almost contemporary with the development of 
oorrosion-resisting steels has been the recognition 
and utilisation of the merits of heat-resisting steels 
There are, in general, ferrous alloys with high 
nickel and chromium oontents, variable in amount 
according to the properties required in the pro¬ 
ducts In some cases, the iron content barely 
exceeds 6Q per cent 

The term ‘heat-resisting’, as applied to steels, 
implies resistance to oxidation and other forms of 
corrosion at high temperatures, while retaining a 
high degree of mechanical strength Materials 
fulfilling these conditions find many important 
applications, including the valves of internal com¬ 
bustion engines, rotors of gas turbines, mechanical 
part* of furnaces of all kinds, reaction vessels for 
coal-hydrogenation, and many other uses re¬ 
quiring mechanical reliability combined with 


freedom from oxidation and soaling. Develop¬ 
ments in this field have been so numerous 
that it is impossible here to do more than indi¬ 
cate their variety and importance The 
following examples are, therefore, to be taken 
merely as representative and by no means 
exhaustive 

Cast iron parts formerly used in mechanical 
stokers in the Canadian Pacific Steamship Com¬ 
pany’s vessels of the Beaver class, operating with 
air preheated to 310° F , were found to require 
replacement after every second round trip The 
parts exposod to the severest conditions, such as 
tuyferes, grate plates, slicing bars and extension 
plates, were, therefore, made of heat-resisting 
steel, and the grates were then found to be in per¬ 
fect condition after a year’s continuous service 
Similar examples aro provided in many other 
directions and, to take one at the other end of the 
scale, claw bars of heat-resisting steel in a certain 
typo of domestic hot-water boiler aro still m 
perfect condition after two years service, where 
new oast iron bars were formerly required ever}' 
three or four months This is only one of many 
instances 

The exhaust valves of internal combustion 
engines aro, specially where high efficiency is 
aimed for, exposed to most difficult conditions as 
regards temperature, mechanical stress and liability 
to scaling and erosion Here again, special heat- 
resisting steels come to the rescue, and exhaust 
valves of such material have contributed to 
successive world speed records on land, water 
and in the air Similar conditions apply in 
the case of the rotors of exhaust gas turbines, 
in which applications equal success has been 
attained 

For the vessels used in modern high-pressure 
high-temperaturo chemical processes, heat-resisting 
qualities must be combined with resistance to 
chemical action, and here again the conditions are 
being successfully met 

The applications of those new alloy steels are, 
in fact, so numerous and important that they will 
probably have as important an influence on the 
progress of engineering and the eoonomios of 
industry as that exerted by the earlier alloys, 
manganese steel and silicon steel, m their par¬ 
ticular spheres 


Special Steels for Armour and Ordnance 

Without oeasmg for a moment to regret the 
waste and folly of war, it is impossible to ignore 
the important contributions to national defence 
resulting from the applications of special steels in 
armour, projectile* and other munitions during 



744 


May 4, 1935 


NATURE 


the War Then, and, in fact, throughout the 
particular period under review, the rivalry be¬ 
tween armour and projectile continued with 
steady improvement in each However, the 
reference made here to this subject can only 
be brief, though without doubt our nation 
must continue to supplement its work by con¬ 
tinued efforts if national security is to be 
preserved 

One of the most striking applications of alloy 
steel m the War, and one to which it is very 
appropriate to make present reference owing to 
its humanitarian aspect, was the use of manganese 
Hteel for the helmets of our soldiers and most of 
our allies Though commonly known as ‘tin hats’, 
these helmets wen) of the much sterner material 
known universally as the Hadfield manganese 
steel, and there can bo no question that very large 
numbers of our brave soldiers owed their lives to 
the remarkable toughness and resistance to 
shrapnel fire of this extraordinary material with 
its non-magnetic qualities most useful in many 
cases 

Special, Steels for Other Purposes 

At least a passing reference must also be made 
to high tenacity steels, largo steel forgings of 
extraordinary weight and sizo, special stools for 
steam turbines and steam fittings, high-speed tool 
steels, in which groat advances have been made, 
special magnetic stools and alloy steels for general 
engineering and constructional purposes Nor 
should it bo forgotten that there havo been im¬ 
portant advances m the quality of carbon steels, 
which are strictly speaking alloy steels, for, of all 
the elements alloyed with iron, carbon is in many 
respects the most powerful and remarkable m its 
effects 

Alloy steels possessing high breaking strengths 
up to 100 tons per sq m and above have been 
used by engineers for some time past, and 
there has been steady progress during recent 
years in the improvement of the quality of 
such high-tenacity alloy steels, specially as 
regards toughness and resistance to shock and 
vibration ' 

In many of the largest steam turbines on land 
and sea, and even in more ordinary installations 
where there may seem to be no special liability to 
erosion and corrosion, a special alloy of iron high 
in its mckel and chromium contents is used for 
the blading, with great advantage in the main¬ 
tenance of high steam economy, this alloy being 
highly resistant to erosion and completely non- 
corrodible under all the conditions experienced by 
steam turbine blading For example, already 
turbines of no less than 7 million horse power in 


total capaoity are now bladod m whole or in part 
with such special steel 

One of the most interesting developments in 
modern high-speed tool steels, specially in view of 
the fact that manganese steel was formerly con¬ 
sidered to be praotioally unmachmable, is the 
discovery of alloy steels which will drill and 
out water-tonghenod manganese steel, thus 
making possible a further extension in the 
many applications of this exceedingly useful 
material 

Great progress has boon made in special steels 
for permanent magnets and m steels of very high 
permeability at low inductions , also in new non¬ 
magnetic alloys of iron Again, there have been 
important developments in tho use of alloy steels 
for general constructional purposes, for example 
in the hulls of large vessels where reduction of 
weight is an important consideration Many other 
instances might be mentioned, if space permitted, 
of improvements in alloy steels which have greatly 
advanced enginoenng and industrial practice since 
tho year 1910 

Importance of Research 

If there is one outstanding lesson that has been 
brought out by metallurgical progress in general 
and made possible the nse of alloy steels in 
particular, it is the importance of oontinual 
research Also this research, specially where alloy 
steels are oonoemed, must be over as wide a field 
as possible 

As an instance it may be mentioned that tho 
laboratories of the author’s firm, as woll as those 
of most modern steel works, have for many years 
used for routine testing as well as original investi¬ 
gations, equipment for every kind of test— 
chemical, meohanioal and physical—with special 
apparatus for carrying out tensile, bending, 
endurance, impact, hardness, electrical conduc¬ 
tivity, magnetic permeability, hysteresis, measure¬ 
ment of temperatures from the lowest to the 
highest, the determination of thermal change 
points and other tests In a single week as many 
as 12,000 pyrometnc observations have been 
made, and equipment for the microscopic examina¬ 
tion and photomicrography of steels at all powers 
up to 5,000 and even 8,000 diameters is continually 
in use. 

In any appreciation of the great and increas¬ 
ing importance of metallurgical research during 
the past twenty-five years aocount must be 
taken of the part played by our universities 
in the training of metallurgical students, and 
in many instances conducting valuable research 
investigations. The speoial duties and respon¬ 
sibilities, of the research laboratories maintained 
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by firms, and working in direct touch with 
the conditions and requirements of commercial 
development, can never be fully undertaken 
by other institutions or organisations At the 
same time, metallurgists owe a great debt of 
gratitude to the universities As an example, it 
may be mentioned that the traimng and research 
work earned out in the laboratories of the 
Applied Science Department of the University 
of Sheffield are worthy of the highest traditions 
of the city, and the establishment of metallurgy 
as an independent faculty with, quite recently, 
a special founding course and degrees in foundry 
science is but one instance of the way in 
which the authorities are keeping in the fore¬ 
front of metallurgical progress The lmjiort- 
ance of research facilities is equally recognised 
at other universities, each in its own sphere, 
but m regard to ferrous metallurgy the Uni¬ 
versity of Sheffield naturally occupies a 
special position and is second to none in the 
world 

Outside the many and valuable researches 
oamed out at the various universities of Great 
Britain reference must certainly be mado to the 
important work being carried on continuously by 
the National Physical Laboratory, originally 
under the able guidance of Sir Richard Glazebrook, 
and now that of Sir Joseph Potavel, to whom and 
his staff, composed of men of scientific eminenoe, 
great credit is due This great national establish¬ 
ment is now supported by large annual grants, 
aided by Parliament through the Royal Society 
and the Department of Soientifio and Industrial 
Research 


Thk Future 

Finally, as will have been gathered in tho reading 
of this article, the continued and increasing use of 
alloy stools in their many forms is most oertainly 
assured The great value of such products can 
almost ho said to be beyond computation in view 
of tho services they render, and modern civilisation 
could not bo sustainod by any other moans , they 
may, therefore, be justly said to be beyond any 
adequate expression in terms of money 

It is scarooly realised how largely further 
advances of present modern civilisation depend 
upon alloy steels Take these away and our 
modern civilisation could certainly not exist, at 
any rate, on anything like its present high plane, 
and we should in many respects be cast back to 
the comparatively unsatisfactory conditions of 
more than a century ago 

It is entirely tho production and use of alloy 
steels whioh have rendered practicable the bringing 
into being of engineering and other constructions 
which would not otherwise have been possible, 
whether in their employment on land or sea or in 
the air 

One useful alloy after another, new or improved, 
takes its place in the civilisation which it advances 
and thereafter it is mdispensablo unless uideed a 
still better material can be discovered Progress 
far beyond the bounds which oould be foreseen 
twenty-five years ago has already been achioved, 
and the rate of such advance appears likely to 
continue undiminished Therein lie challenge, 
inspiration and encouragement for those of tho 
younger generation 


Progress in Radio Communication 

By Prof. E V. Appleton, f r s , Wheatstone Professor of Physics, King’s College, London 


TT is a matter worthy of note that the remarkable 
progress of radio communication during the 
last quarter of a oentury has proceeded largely 
from the exploitation of the properties of that late- 
nineteenth oentury disoovery, the free electron. 
For it is nq, exaggeration to say that praotioally 
all the instrumental progress of the period is con¬ 
nected in some way with that wonderful devioe, 
the three-electrode electron tube, while we now 
realise that the spectacular annihilation of distances 
in round-the-world communication by wireless is 
only brought about by the benefioent influence of 
free electrons at high atmospheric levels. Another 
significant feature of the period is that radio 
developments have had an unusually marked 


influence on human intercourse for, through broad¬ 
casting, there has been introduced a new and 
permanent feature of social and oultural en¬ 
lightenment while, by way of the oversea wireless 
telephone, the different parts of the Empire have 
been brought into a closer unity which from time 
to time has been sealed by personal messages of 
greeting from His Majesty the King to all his 
subjeots throughout the world 
In 1910 the utility of wireless communication 
was regarded as being largely concerned with 
increasing the safety of life at sea. Puhhc interest 
was, in 1912 for example, stirred by the ease of 
the Titanic which, with some 3,000 people on 
board, struok an loeberg on her maiden voyage 



746 


NATURE 


May 4, 1935 


across the Atlantic Several ships picked up her 
wireless distress signals and raced to the rescue 
Unfortunately, the Titamc had sunk when help 
arrived, and only 900 persons were saved, though 
it is clear that without the aid of wireless all would 
have been lost The first of a series of international 
conferences concerning the safety of life at sea 
was held m the following year, though it was 
not until after the War that stringent regula¬ 
tions concerning the provision of wireless equip¬ 
ment for ships of above a specified tonnage were 
put into force 

Technicians were, at first, slow to reoogmse the 
potentialities of the instrument which was to 
revolutionise the subject, for it was not until 1913 
that Armstrong, Meissner and Round inde¬ 
pendently discovered that the throe-electrode 
valve, which de Forest had invented so far back 
as 1907, was capable of generating continuous 
electrical oscillations, and not until after the War 
was general use made of it in wireless telephony 
Rather was attention being paid at that time to 
the possibilities of the Poulsen arc, and the different 
types of alternators designed by Goldschmidt, 
Alexanderson and others The general tendency 
before the War was, m fact, to use arcs and 
alternators for high-power sending stations and 
spark generators for short-distance communication 
between ships 

Meanwhile, the fuller utilisation of the three- 
electrode valve in reoeption (for detection and 
amplification) was limited by its inconstancy in 
operation, which was due to the imperfect vacuum 
then realisable A notable improvement was 
effected in this direction by Langmuir who, in 
1915, produced ‘hard’ valves from which all 
deleterious traces of gas had been removed It 
thus came about that after the War there was to 
the hand of the experimenter a device, constant 
and reliable in operation, which, for sending, 
would produce sustained waves over a very wide 
range of lengths, and, on the receiving side, give, 
in cascade, magnifications of a million-fold. With 
such a generator, any form of information, whether 
concerning a sound or a picture, could be trans¬ 
mitted over a distance in th& form of a modulation 
of the waves; while with such an amplifier in 
use at the receiving end of a wireless circuit, the 
power required at the sender could be correspond¬ 
ingly reduoed. 

In the summer of 1922 some of the leading 
British manufacturers of wireless apparatus 
approached the Post Offioe for permission to 
begin an experimental service of broadcasting 
speech and musio by wireless telephony in this 
country, and the result was the formation 
$ the British Broadcasting Company. Under 


the direction of this Company and its suo- 
oessor, the British Broadcasting Corporation, 
which on January 1, 1927, was incorporated by 
Royal Charter, there has grown up a great service 
of sound broadcasting m Great Britain, while to 
provide listeners with the necessary apparatus for 
reception there has arisen a new and vigorous 
electrical industry In the evolution of the modem 
wireless receiver, commercial research has led to 
the development of new types of valve filaments 
giving greater efficiency and to more elaborate 
types of electrode structures In this connexion 
special mention must be made of the immediate 
derivatives of the three-electrode valve, namely, 
the screen-grid valve for high-frequency amplifica¬ 
tion and the pentode for distortionless amplification 
of strong signals 

Most histories contain a revolution, and the 
history of wireless communication is no exception 
to the general rule At the end of the War, it was 
regarded as established that long waves were 
superior to short waves for long-distance com¬ 
munications. The superiority was, in fact, 
embodied in a transmission formula due to Austin, 
which was then muoh employed by radio engineers 
It is generally thought that the first hint of the 
extraordinary possibilities of short waves for long¬ 
distance communication came from the experi¬ 
ments of amateurs in December 1921 Such 
experimenters were limited by law to use wave¬ 
lengths leas than 200 metres but, though operating 
with very small power indeed, they were able to 
establish contact with other amateurs 7,000 miles 
away. During the winter of 1922-23, Dr W H 
Eccles and H Morris-Airby, using reoeivers tuned 
to wave-lengths lower than 100 metres, were able 
almost every night to piok up signals from 
American amateur stations, often as harmonics of 
the sending wave-length. In October 1924 the 
greatest distance of all was spanned when com¬ 
munication was established between F. Bell in 
New Zealand and C. W Goyder, a Mill Hill 
schoolboy. 

The revolution mentioned above came at a time 
when the problem of lusting up the Empire by 
wireless was under discussion In Maroh 1923 the 
British Government announced the decision to 
erect a large wireless station at Rugby, capable 
of communicating with any part of the world. By 
the end of 1926 this station, working on long waves, 
as well as a wireless telephone long-wave link 
between Great Britain and North America, were 
in successful operation. The latter service, the 
details of which were worked out by the engineers 
of the British Post Offloe in collaboration with the 
engineers of the American Telegraph and Tele¬ 
phone Company, wa« the first long-distance 
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commercial wireless-telephone link to be completed, 
and its inauguration constitutes a landmark in the 
history of electrioal communication Tn connexion 
with Empire telegraph communications by short 
waves the engineers of the Marconi Company did 
pioneer work The most notable invention in this 
field is due to C S Franklin who showed how, 
by using a speoial array of aenal wires with a 
similar array behind, to act as a reflector, it was 
possible to confine the waves into a directed beam 
Nowadays, for all point-to-point servioes, advantage 
is taken of Ruch directional and eoonomio pro¬ 
jection of the waves 

To the short wave beam station built by the 
Marconi Company for telegraph communication to 
the Dominions, there have been added direct 
wireless telephone servioes to different parts of the 
Empire In these cases also beam senders and 
receivers, built by the Post Office, are used, with 
corresponding stations oversea The sending 
stations are all accommodated at Rugby, while 
the corresponding receiving stations are situated 
at Baldock The result of these direct Empire 
services is that it is not an exaggeration to say that 
the whole of the Empire is ‘on the telephone’, with 
London as the exchange A further experiment 
in Imperial communication has been the inaugura¬ 
tion of Empire short-wave broadcasting by the 
BBC in 1932 At first it was attempted to 
provide a two-hours’ programme in each of five 
Empire zones between the convenient hours of 
6pm and midnight, local time, while the BBC 
publication, World Radio, which is the official organ 
of Empire broadcasting, is published so far in 
advance that copies of it are available in different 
parts of the Empire at the appropriate time 

On the more purely scientific side, substantial 
progress has been made during the last twenty- 
five years, especially as regards the elucidation of 
electric wave propagation For the propagation of 
waves along the ground the correctness of the 
transmission formula of Sommerfeld has been 
ohecked by signal intensity measurements made 
by Barnett and Rateliffe and by B B C engineers 
Other quantitative experiments have been carried 
out to elucidate the structure and properties of 
the highly ionised region of the upper atmosphere 
(from 100 kqj upwards) known as the ionosphere, 
which reflects wireless waves and makes long¬ 
distance radio communication possible The 
existence of suoh a reflecting stratum was postu¬ 
lated so far back as 1905 by both Kennelly and 
Heaviside, but it was not until 1924 that its situa¬ 
tion in the atmosphere was established Further 
investigations have shown that above the Kennelly- 
Heaviside layer, as the region about 100 km is 
oalled, there is a more intensely ionised stratum, 


the electrical density of which is the factor that 
limits the shortest wave-length which can be used 
for round-the-world communication Experi¬ 
ments carried out by Henderson, Rose and others 
during the solar eclipse of 1932 in Canada have 
shown that the upper atmospheric ionisation is 
caused by the photo-electric action of sunlight 
Due to the influence of the earth’s magnetic field 
on the motion of the free electrons, the ionosphere 
is a doubly-refracting medium and resolves an 
incident wireless wave into two oppositely rotating 
components which experience absorption of 
different amounts The result is that a reflected 
wireless wave of, say, 400 metres, is of predomin¬ 
antly left-handed polarisation in the northern 
hemisphere but of opposite rotation in the southern 
hemisphere 

The ionisation in the upper atmosphere is not 
by any means oonstant It is usually denser by 
day than by night and denser in summer than m 
winter, but these normal variations are some¬ 
times profoundly upset by manifestations of solar 
activity The general effect of suoh aotivity has 
been found to be an alteration of the disposition 
of the electrification and thus of the properties of 
the ionosphere as a reflecting medium One of the 
curious things notioed, in our latitudes, is the 
difference m the effects on long-wave and on short¬ 
wave transmission With -long waves a solar 
disturbance which produces a magnetic storm 
may often increase the daylight signal intensity, 
but in the case of short wave channels there is 
almost always a sharp reduction in signal strength 
In the case of communication over a great circle 
which traverses high latitudes, the effeots of a 
magnetic storm have been found to be specially 
marked, whioh explains why the short wave 
channels to Canada are more frequently inter¬ 
rupted m this way than are the servioes to South 
Africa 

On the purely technical side there have been, 
particularly sinoe the War, many notable con¬ 
tributions to electrical circuit praotioe, quite apart 
from the thermionic valve and its derivatives 
Selection is difficult, but perhaps the super¬ 
heterodyne oirouit of Armstrong and the quartz 
crystal oscillator of Cady may be chosen as out¬ 
standing. The superheterodyne reoeiver, m which 
amplification is effected after the conversion of the 
received signals to a lower frequency, is almost 
universally used nowadays in commercial practice 
and in the more elaborate broadcast receivers , 
while the quartz oscillator, particularly in the 
hands of Dye and his associates at the National 
Physical Laboratory, has been developed to pro¬ 
vide high-frequenoy standards of a constancy and 
aoouraoy hitherto unattainable. 
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The Perfection of the Thermionic Valve 
By B S. Gosslino, Research Laboratories, General Electric Co , Ltd , Wembley 


T HE past twenty-five years have soon the 
coming of a great change, both in human 
society and in the individual human life Man 
has become able to speak to man, and man to 
mankind, directly and without obstaclo of distance 
Next week, King George will speak, not for the 
first time, to all his people wherever they may be, 
and his hearers may well ponder this new aspect 
of the many-sided relation between Crown and 
people 

For the ordinary man the change is that he is 
now m ready touch with his fellows, whether 
actively and personally through the long-distance 
telephone, or passively and with others through 
broadcasting As His Majesty has implied in his 
broadcast words, this means that the tragedies of 
enforced loneliness and anxiety will soon be erased 
from the lot of man Music is now within reach 
of all who will, and whatever there be between 
learning and laughter that the spoken word can 
bring to our ears 

Tho principal instrument that has enlarged on 
this vast scale, and yet without artificiality, the 
scope of our most natural mode of communication 
—by voice and ear—is the thermionic valve The 
attainment by this instrument of its present large 
measuro of perfection—so much even those who 
best know its faults can allow it—falls easily 
witlnn tho period under review, but springs from 
the efforts of so many workers in so many coun¬ 
tries that it can here be presented only m the 
briefest of outlines 

To begin with, makmg our start from somewhat 
less than thirty years ago, there were then two 
well-recognised and eagerly pursued problems m 
the art of communication The first quarry in the 
hunt was a delicate device capable of controlling 
energy from a local source in faithful response to 
an incoming signal, such as the attenuated speech- 
waves on a telephone line the length of which it 
was desired to extend, or alternatively a weak 
wireless signal The second aim was a means of 
generating continuous high-frequency oscillations 
adaptable to similar faithful control by a micro¬ 
phone for wireless telephony. It was already 
realised that whatever should solve the first of 
these would also, when allowed to react on itself, 
go a long way towards solving the second. There 
was also m existence a device, the simplest, or 
diode, form of thermionic valve, in which ourrent 
passed between electrodes in an evacuated glass 
bulb ; this offered a means of detecting high- 


frequency signals by regular rectification, but it 
was biding its time in face of other temporarily 
approved alternatives 

ldoas had arisen too, in more minds than one, 
of making such devices more responsive to an 
incoming signal, but these ideas were as yet vague 
in the extreme 

To complete this outline of the conditions of 
incubation of the valve as we now know it, we 
should note the technical position at the time. 
Amongst makers of electric lamps the production 
of high vacua in glass vessels, already well ad¬ 
vanced as an art m daily practice, was being 
raised to the higher pitch demanded by the 
tungsten filament, and was ahead of corresponding 
practice in the laboratory in some respects at least 
Acquaintance with pumps m great variety, and 
the use of many of them, the choice of suitable 
glass, its fabrication in conjunction with small 
metal parts, the method of outgassmg by ‘baking’ 
under vacuum, the use of phosphorus as ‘getter’ 
for improvement and maintenance of vacuum, 
the choice again of suitable metals in addition to 
tungsten, all these alike were well understood, so 
that when the need came, any well-equipped lamp 
works could launch out into valve-making 

About the opening of our period, valves, thus 
incubated, hatched out in various places, and the 
oxcitement attending tho demonstration of their 
working was proportionate to tho interest of the 
double problem which they solved A clear ex¬ 
planation of what was going on in them did not, 
however, come at once The little that was known 
was reflected m their construction Tho addition 
of the third or intermediate electrode left a con¬ 
trolled stream of moving particles as the obvious 
main connexion between input and the output 
circuits, but much time was spent, by some at 
least, before the essential simplicity of the valve 
and tho comparative unimportance of the differ¬ 
ences between early types were realised. It is 
interesting that, before these fascinating devices 
were turned into reliable tools, a blind eye had to 
be turned on those factors which need not be 
taken into account in explaining their action The 
first of these inessentials was gas ionisation , it 
had to be realised that, since even the simple diode 
would work at voltages below the ionisation point, 
some other agency must be sought. Once this was 
appreciated a newly-flodged graduate in physios 
oould acquire sound ideas of the main current- 
voltage relation by working out the solution of a 
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Poisson’s ‘space-charge’ equation Given this 
luxuriously simple basis, or oven still simpler 
qualitative ideas on the same lines, the other less 
important factors could be viewed in proper 
perspective, and the inherent limitations of the 
valve could be defined, even thus early, m terms 
of natural constants In the triode, again, the 
main point to be appreciated was that one was 
not required to trace out the motions of particles 
in transit through the intermediate gnd, but only 
to regard this member os behaving chiefly as a 
somewhat leaky Faraday screening cage which 
defined for the region near the cathode a residual 
field controlling the strength of the current of 
escaping electrons The German term Durchgnff 
survives as a happy illustration of this point 

So much for the valve itself Its action in the 
circuit had to be deduced by the application of 
alternating current theory to the relative variations 
of the voltages applied to the vanouB electrodes 
and the currents led to or from them Here, 
contrariwise, the range of relevant premises had 
to be enlarged by including the displacement 
ourrents in minute and at first disregarded stray 
capacities before laborious algebra bore full fruit 
in explaining the observed phenomena of ampli¬ 
fication and spontaneous oscillation From this 
work arose, as a kind of shorthand, the array of 
technical terms such as ‘amplification constant’ (as 
compared with its reciprocal synonym Durchgnff), 
‘anode impedance’, ‘reaction’ and so forth now 
heard out of the mouths of schoolboys 

All this work was spread out, with much duplica¬ 
tion and overlapping, over the first quarter of the 
period The effect of the War, sometimes spoken 
of as a time of great advance, is dubious. It 
seems in retrospect that intrinsic development 
may actually have been retarded by the isolation 
and distraction of those who would in any event 
have carried on that work The real benefits of 
this period were indirect; improvement of 
technique was stimulated by the making of large 
numbers of valves, and the number of those 
oonvorsant with the use of them increased with 
abnormal rapidity After the War, however, the 
expansion thus made possible did not come at 
once The valve as a perfected tool had to establish 
its position, and that on a world-wide scale, by 
the resumption of the normal exchanges of 
scientific and technical intercourse, and by further 
demonstrations arising from free experimental 
activity In regions outside the United States, 
preparations had to be made for the insertion of 
valve amplifiers or ‘repeaters’ in telephone lines, 
and over the oceans the extension of direot wireless 
telegraphy and the introduction of telephony had 
to be arranged. 

It was, then, at about the middle of our period 


that the valve came into its own For the 
specialised conditions of long-distance telephony on 
land-lines the necessary requirement of reliability 
was early satisfied Tn wireless the word ‘system’ 
dropped out of common parlance , the time for 
alternative methods was past The discovery of 
the peculiar transmission possibilities of ‘short’ 
waves, for the generation of which valves were 
uniquely adaptable, brought world-wale range 
almost as a gift At the same time came broad¬ 
casting, with, on the technical side, the need of 
new standards of faithfulness imposed by the 
nature of the matter transmitted, particularly 
music, and of reliability at both ends of the uni¬ 
lateral transmission The waste of energy by 
thermal radiation from the cathode was pro¬ 
gressively reduced The implicit possibility of 
using free electronic projectiles as the sole con¬ 
nexion between circuit elements was exploited m 
‘screen-grid’ tetrodes and later more complicated 
types Amplification was carried to the limit sot 
by those disturbanees, the ‘Shot effect’ and the 
like, arising from the discontinuous structure of 
matter itself, a real limitation at present The 
power handled by valves has, however, since the 
conversion of the anode into a water-cooled metal 
portion of the envelope, no near upjier limit, 
even without resort to continuous evacuation 
Uses have also at length been found for thermionic 
devices employing ionisation in the forms of heavy- 
current rectifiers of great efficiency, occupying a 
position midway between the high-vacuum rectifier 
and the rectifying arc, and of trigger devices which 
make a virtue of the formerly troublesome dis- 
continuity m current-control in presence of a 
lavish supply of lomsablo material 

In the field of communication, the second half 
of our period has thus been a time of technical 
consolidation and expansion and of the rise of 
great social implications During this time also 
the valve has influenced the oourse of scientific 
research as an instrument generally adaptable for 
use wherever there is a need for delicacy and 
nimbloncss beyond what is conveniently possible 
for purely mechanical devices Thus, physio¬ 
logists have been using valve amplifiers for the 
study of nerve action as revealed by minute 
eleotnoal changes , valves, sometimes of special 
design, have replaced sensitive voltmeters and 
electrometers , thermionic relays have come into 
use for counting the minute discontinuous occur¬ 
rences of atomic disintegration , metallurgists 
have used valve-generated high-frequency currents 
in furnaces for melting experimental specimens 
The position at the present day and the imme¬ 
diate prospect havo now to be outlined One point 
of arrest is to be noted The deliberate design 
of valves by calculation has progressed but little, 
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although the physical principles being known this 
work might be held to have passed into the province 
of the engineer However, the mathematical 
functions are generally intractable, and engineers 
may be excusod for their reliance on methods of 
trial and error As valves get larger, however, 
such methods are becoming expensive The evolu¬ 
tion of the valve is not yet by any means complete, 
although sometimes, as in television, the valve is 
an acoepted tool and interest centres on other 
devices at either end of the train of valves 

There is still, however, tho new field where the 
periods of electncal oscillation are so short that 
electron inertia is no longer negligible, but has itself 
to be brought into service as a mam principle of 
action Here early history has been repeating itself, 
but the period of groping is now past, theoretical 
study is difficult but is well advanced Indeed, 
in contrast to the early days, development has 
been somewhat in advance of demand. There are 
also novel devices using free electrons which are 
not of thermionic origin but are ingeniously 
obtained by photo-electnc or secondary emission 
Other new developments may be expected now 
that valves have made their appearance in the 
laboratory as appliances built and operated by 
continuous evacuation in the laboratory for the 
purposes of research without recourse to the valve 
maker, for example, for obtaining continuous high- 
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voltage supplies by rectification and very recently 
also by short-wave oscillation It is not in general 
to be supposed that valves manufactured by the 
thousand for engineering purposes or by the 
million for domestic use are really those best 
suited for special problems, and it is well that the 
experimental physicist should take the initiative 
in meeting his own needs 

Finally, new prospects are beginning to open 
in yet other directions associated rather with the 
material needs of the human body than with man 
as an intelligent and social being For some few 
years high-frequency electncal oscillations of 
wave-lengths from a few metres downwards 
generated by valves have been coming into use 
for purposes as yet perhaps of practical medicine 
rather than of physiological study, first for Hurgery, 
and later for the reinforcement of the vxs medicatnx 
naturep, in part, it would seem, by some kind of 
inward fomentation, and in part, perhaps, by some 
more specific action dependent on the existence of 
natural frequencies in molecules of various sizes 
or in small bodies of greater than molecular size 
The achievement of direct specific action on 
such structural elements would open up wide fields 
of application to chemical and biological processes 
far removed from the problems of communication 
from which the development of the essential 
instrument took its origin 


Developments m Aeronautical Science 

By Prof F T Hill, Assistant Professor of Aeronautics, Imperial College of Science 
and Technology, London 


T HERE can be few applied sciences able to 
compare with aviation in the rate at which 
purely academic physical oonoeptions have been 
first translated into actual accomplishments and 
then industrialised, to the extent of the aircraft 
industry in the short space of a quarter of a 
oentury Although tho mechanics of flight have 
been investigated by certain mathematicians 
practically since the Middle Ages, continuous 
sustained flight for heavier-than-air machines, or 
even a useful degree of controlled flight m lighter- 
than-air craft, was not possible until some device 
oapable of giving out power in the form of a 
propeller thrust was available, with reasonable 
weight. The internal combustion engine made 
this possible, and in 1003 the first power-dnven 
flight in a heavier-than-air machine was made by 
one of the Wright brothers in the United States 
The dirigible balloon antedated this achievement 


by a few years for lighter-than-air craft, although 
it is not possible to be precise about the date of 
the first flight owing to the difficulty of specifying 
exactly what constituted a power-dnven flight, as 
distinct from having merely floated from one 
spot to another It is certain, however, that 
at the commencement of the penod under 
review, achievement in either school did not 
consist of much more than having sucoeeded 
in flying for a reasonable penod of time, 
with a very small margin of safety Little 
attention had been paid to progress towards 
any severely utilitarian aspects of the problem 
of flight 

In the spring of 1910, Cody, Dunne, Roe and 
Short were flying aeroplanes of their own design 
and building in Great Britain. Mr. J. T. C. Moore- 
Brabazon (now Lieut.-Col. and at present president 
of the Royal Aeronautioal Society) was granted 
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the R Ae C Club pilot’s certificate number one, 
for making the first officially observed flight in 
the British Isles, under certain specified con¬ 
ditions The power used varied from a 60 horse¬ 
power Antoinette m Cody’s machine to a 9 horse¬ 
power JAP engine used by Roe Speeds appear 
to have been about 60-65 miles per hour, and 
somewhat uncertain, but Cody held one definite 
record then of having remained m the air for a 
little more than one hour. 

With lighter-than-air craft, the pressure type 
of envelope was in use then. This was either 
non-ngid, using the gas pressure to maintain its 
elongated form, or semi-rigid, with the shaped 
balloons partly stabilised and supported by a 
longitudinal framework Airship activity in 
Britain was almost entirely confined to the British 
Army Balloon Factory at Farnborough A few 
small airships were built by Messrs Willows and 
Co. during the years 1906-12, an outstanding 
feature of these being the introduction of swivelling 
propellers as an auxiliary to the normal controlling 
surfaces, a device still often used on modem air¬ 
ships The Army airships of early 1910 were 
capable of about 36 miles per hour speed, with a 
36 horse-power Green engine, and earned a crew 
of three 

The penod 1910-18 can logically be considered 
to be one of the development of war machines 
Previous to 1914, the production of machines 
directed towards a military outlook was stimu¬ 
lated by a War Office competition held in the 
summer of 1912, and as no equal incentive towards 
any form of civil aviation existed, the military 
requirements predominated in design then The 
year 1912 thus crystallised the attainments of the 
machines of that day in the military competition, 
and helped to give definite ideas upon possible 
lines of improvement A top speed of 76 miles 
per hour, a lowest speed of 50 miles per hour 
necessarily accompanying it, a rate of climb of 
about 400 ft per minute, and a ratio of descent 
to forward travel with the engine stopped (gliding 
angle) of 1 in 8, can be taken to be the best 
performances then Military requirements de¬ 
manded increase m top speed and climb for fight¬ 
ing purposes, an increased gliding angle for 
enlarging the area over which the pilot could land 
in the event* of engine failure, and a reduction, if 
possible, in the already dangerously high landing 
speed. The development during the whole War 
period can be summed up by saying that the re¬ 
quired improved performances were obtained by 
the use of greater and greater powers, as these 
became available from contemporary improve¬ 
ment in the internal oombuation engine designed 
specifically for aircraft work By 1918 these 
average values (excluding a few freaks for special 


purposes) can be said to have reached 130 miles 
per hour for top spoed without any corresponding 
increase in landing speed, 2,000 ft per minute 
for initial rate of climb, and a gliding angle, 
although varying considerably with the type 
of machine, greater than 1 in S Size had also 
increased from a two-seater, say, 500 lb total 
useful load, to one carrving a load of about 
9,000 lb 

During this same period the most marked 
advance in the lighter-than-air craft was that of 
size, which brought about the necessity for a 
different construction, the ‘Rigid’ or Zeppelin 
type In this a number of separate gas bags are 
encased in a rigid framework of elongaged 
cylindrical form, the whole of the load being taken 
by this structure This construction is used for 
all large airships to-day The smaller airships 
were by no means superseded, but they made no 
great strides in development, being suited to the 
naval and military duties allotted to them with¬ 
out any drastic alterations By 1918, British rigid 
airships had reached a speed of 70 miles per hour, 
earned 1,260 hp in jiower, with a disposable 
load of about 27 tons The most outstanding 
point in performance, in which the airship is still 
ahead of the aeroplane, was its range At a re¬ 
duced speed of 45 miles per hour, the rigid airship 
of that day had a cruising range extending over 
nearly nine days 

The reconstruction penod in 1919 allowed atten¬ 
tion to be paid to the more scientific side of aircraft 
design, when the immediate urgency of increased 
performance at all costs was removed The 
study of aerodynamic theory produced rules for 
design resulting in less resistance to motion, both 
from drag and interference, the net result of which 
was either increase of speed, greater carrying 
capacity or wider range, for a given engine-power 
output Progress in engine development itself gavo 
that power with less engme weight, smaller fuel 
consumption, and reduced drag for cooling pur¬ 
poses, and concurrently engine's of greater power 
were produced A better understanding of the 
problem of aerodynamics and theory of structures, 
added to the increased engine-powers available, 
led hcavior-than-air craft design into specialised 
channels, and types tended to become, and have 
remained, with different characteristics depending 
upon their design criterion To-day the records 
stand at 440-67 miles per hour maximum speed, 
5,664 miles non-stop distance, and more than 
57,000 lb useful load carried In none of these 
cases are such machines of any general use, but 
the figures indicate the magnitude of the progress 
made during the post-War period A fair estimate 
of how far practical requirements modify these 
figures is obtained if the results of the England- 
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Australia race of October 1934 are taken This 
was won by a De Havilland Comet which, although 
built specially for the race, is of a type that could 
be used for ordinary everyday commercial flights 
The flight to Australia, a distance of 11,300 miles, 
occupied 60 hours 50 minutes flying time, an 
average not far short of 200 miles per hour Certain 
military types have normal speeds somewhat 
higher than this 

That such progress should have been made 
without setbacks is scarcely to be expected, and it 
is almost paradoxical that such failures, resulting 
in a tram of investigations into their causes, have 
probably been the greatest help to ultimate 
success The investigation of accidents and tho 
subsequent building up of design laws that shall 
avoid a repetition of them, has been one of the 
responsibilities of the Aeronautical Research Com¬ 
mittee in Great Britain throughout the whole of 
the period under review For example, the grail ual 
increase in speed has produced aerodynamic forces 
on the wings the precise extent of which had not 
been anticipated from the experience available at 
lower speed flight The current theory of structural 
design was not always adequate to deal with such 
oases, and wings and control surfaces, lacking 
stiffness, have developed ‘flutter’ which has some¬ 
times led to the collapse of tho structure of the 
aircraft It can be safely said that to-day the 
scientific aspect of this question has now been 
worked out 

Another similar outstanding scientific develop¬ 
ment is that of landing a machine with maximum 
safety As the top speed of flight began to increase, 
it became necessary to investigate tho aero¬ 
dynamics of increasing the speed range, otherwise 
the landing speed became dangerously high. Even 
with this as low as possible, pilots are tempted 
into approaching too near it, and with no margin 
in hand, they allow the machine’s speed to fall 
below the minimum, and ‘stall’, usually with 
serious results This problem has been defeated 
in two distinct ways the use of aerodynamical 
devices that delay the occurrence of the ‘stall’ to 
a slower speed, or giving the pilot that extra 
control over the orientation? of the machine by 
whioh he can neutralise the most dangerous result 
of a ‘stall’, the loss of his normal control actions 
A combination of those two ideas to-day can make 
the actual flying of a machine as nearly ‘fool¬ 
proof’ as can ever be needed One attempt at 
dealing with this question has resulted m the 
creating of a novel type of aircraft—the autogiro. 
The supporting wings of this machine are rotated 
in a horizontal plane, windmill fashion, instead of 
being fixed to the body, as in the normal form 
of aeroplane ThuB, their lift, which supports 
the machine, depends primarily upon their 


speed of rotation and not upon the forward 
speed of the craft This latter may be reduced 
very greatly by the pilot, but as long as the 
wings are kopt rotating above the minimum 
speed necessary, the machine will retain its full 
support 

The post-War history of lighter-than-air craft 
is unfortunately not so happy a tale Tho rigid 
airship has grown in size, and has been developed 
towards tho idea of a long-distance transport 
machme A new German Zeppelin, just about to 
be launched, will carry eighty-five passengers, ten 
tonB of freight, in addition to accommodation 
almost comparable with an Atlantic liner Its 
engines total 5,000 horse-power, and its range 
without refuelling will be about 10,000 miles This 
ship, together with a somewhat smaller sister, the 
Graf Zeppelin, now flying regularly, will be the 
only large rigid airshipB in commission in the world 
The generally accepted principle of any vessel that 
obtains its lift from buoyancy—that its efficiency 
as a load earner increases with its dimensions— 
means that tho accompanying increase in cost 
makes the experiments more susceptible to the 
difficulties of replacement in the case of failures. 
Both Great Britain and the United States have 
discontinued experiments upon large rigids, largely 
because of the political aspect that has ansen as 
the result of accidents costly both m lives and 
material 

To Bum up the situation to-day, after twenty- 
five years development, in heavier-than-air craft 
any speeds, up to those that the ordinary human 
being can stand without special training, can bo 
flown, provided that the price in power required 
for it oan be paid This pnoo will probably be 
reduced gradually as more efficient machines are 
produced, but there does not appear to be any 
very revolutionary change in sight Sizes of 
machines such as will give a reasonable degree of 
comfort are already m existence, and will probably 
increase, although in theory there should be a limit 
to this, as the ratio of the structural weight of the 
machine to the total flying weight must increase 
ThiB limitation is not serious so long as the size 
necessary for comfort has been attained. In range 
it is still uncertain as to whether the direct route 
across the Atlantic and Pacifio Oceans can be 
flown under unfavourable conditions, at least as 
an economic proposition Except for these two 
cases, the range of any normal aeroplane can be 
such that it is well within reach of organised 
aerodromes all over the civilised world. In this 
last case lies the pnnoipal hope for the future of 
the large airship. Its capacity is such that the 
longest possible journey neoessary, that is, half¬ 
way round the earth, is probably within its 
attainments even to-day. * 
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Progress in Turbine Machinery 
By Eng -Capt. Edgar C. Smith, obb, rn. 


I N March 1776 in the roign of George ITT, 
Johnson and Boswell spent a few days in 
Birmingham, and the latter, accompanied by 
Johnson’s old sohoolfellow Hector, took the oppor¬ 
tunity to see the famous Soho Manufactory of 
Boulton and Watt During Boswell’s tour through 
the shops where parts of the engines of Watt were 
being constructed, Boulton with pardonable pride 
remarked to him “Here, Sir, I sell what all 
the world dosiros to have—Power”. Only half a 

century had passed since Newcomen, in the reign 
of George I, by the invention of the atmospheno 
pumping engine, had ushered in the ago of steam 
power, but already steam engines were being 
erected in mines, factories, breweries and works 
on an increasing scale, and five years later Boulton 
wrote to Watt, “The people of London, Manchester 
and Birmingham are steam-mill mad” Groat 
pioneers as they were, neither Watt nor Boulton, 
however, visualised the important part steam was 
destined to play in industry and transport, or that 
before the death of George III steam would be 
appbed to ships and locomotives Year by year 
tho demand for power grew , by 1840 the steam 
engines of the world were estimated to have an 
aggregate of more than 2,000,000 horse power, 
and a century after Boulton had spoken of London, 
Manchester and Birmingham as being steam-mill 
mad, the total horse power of stationary and 
marine steam engines and steam locomotives in 
the world was estimated at about 30,000,000. 

However remarkable these figures may appear, 
they are comparatively insignificant when placed 
beside those of the world’s power plants to-day 
With the passage of time have come improvements 
in hydraulic turbines, the introduction of oil, gas 
and spirit engines, the invention of steam turbines 
and also the construction of power-driven electric 
generators from which electricity for power pur¬ 
poses can be transmitted over long distances Any 
review of the mechamoal progress of the reign of 
H.M King George V muBt therefore neoessanly 
have as its central feature the development of 
pnme movefs and electric generators. Of the 
prime movers, the reciprocating steam engine is 
still the most important unit on our railways, the 
petrol engine is practioally without a rival on the 
roads and in the air, the oil engine has spread all 
over the world and has successfully challenged the 
steam engine for oertain classes of ships, the 
hydraulic turbine coupled to electric generators 
is used where sufficient water power is available, 
but for the propulsion of fast vessels, such as 


warships and liners, and for driving electrio 
generators m steam power houses tho steam turbine 
is supreme About 96 per cent of the eleotricity 
generated m Groat Britain is produced in steam 
stations, the majority of which contain turbo¬ 
generators It is acknowledged that the con¬ 
struction of the first turbo-generator by Parsons 
in 1884 is as great a landmark in engineering 
history as the invention of the soparatc condenser 
by Watt in 1765, but it is only within approxi¬ 
mately the last twenty-five or thirty years that the 
steam turbine has surpassed in size and power the 
groat reciprocating engines which were the direct 
descendants of the rotative engines of Watt 

When shown at tho Inventions Exhibition of 
1885, the first turbo-generator of Parsons, with its 
high speed of rotation (18,000 rpra) and its 
extravagant steam consumption (129 lb per kilo¬ 
watt hour) excited no great interest and raised 
no great hopes It contained, however, all the 
essential elements for success, and ten years later 
Parsons was building his first 350-kilowatt turbo¬ 
generator and also the 2,000 h p. turbines for the 
famous Turbtma 

Six years later a great advance was mado by 
the construction of the 1,250 kw maohinos for 
the oity of Elberfeld in Germany These machines 
had a steam consumption of only one seventh 
that of tho original turbo-generator, and their 
sucoess paved tho way for further developments 
One of the finest and most efficient machines 
running at the time of the aocesRion of King 
George V was a 5,000 kw turbo-generator at the 
Carville power station of tho Newcastle-upon- 
Tyne Electric Supply Company Supplied with 
steam at a pressure of 200 lb per sq in. super¬ 
heated to 508° F, this machino rovolved at 1,200 
rpm. and had a steam consumption of 13-19 lb. 
per kwh The record sot up by this machine 
was surpassed by that of a far larger turbo¬ 
generator of 25,000 kw ordered m 1911 from 
Messrs C A Parsons and Co , Ltd , for the Fisk 
Street Station of the Commonwealth Edison Com¬ 
pany of Chicago, U S.A. In this case the speed 
was 750 r p.m , the steam pressure 200 lb per 
sq. in , the steam temperature 588° F and the 
steam consumption 10-42 lb per kwh or about 
one twelfth of the original machine Ever smoe 
then, by improvements in design, tho utilisation 
of many inventions, tho employment of superior 
materials, by increasing steam pressures and 
temperatures and by many other means, it has 
been possible to construct turbo-generators still 
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more efficient and of greater and greater oapacity, 
the present limit in size being marked by the 
208,000 kw machine of the State Line Power 
Station, Chicago 

In Great Britain, the limit of size is marked by 
the 105,000 kw turbo-generator now being 
erected m the Battersea Power Station of the 
London Power Company by the Metropolitan- 
Viokers Electrical Co , Ltd The installation of 
such machines iB one of the outcomes of the 
extended use of electricity for industrial and 
domestic purposes, brought about partly through 
the work of the Electricity Commissioners and the 
Central Electricity Board, which have been 
responsible for the erection of the National Gnd 
In the latest report of the Central Electneity 
Board, it is stated that the production of electricity 
in Great Britain dunng the past five years has 
increased by 50 per cent Co-ordination in the 
electric supply industry, too, has led to the closing 
down of uneconomical stations and the erection 
of many new stations, of which Battersea is but 
one Full descriptions of these stations have 
appeared from time to time in the technical press 
and from these have been taken a few particulars 
of turbo generators which illustrate current prac¬ 
tice In various countries stations have been or 
are being erected, with steam pressures far in 
excess of those mentioned below, but these 
stations are comparatively few 

It was perhaps but natural, as the Parsons 
steam turbine was developed on the banks of the 
Tyne, that some of the most histone turbo¬ 
generators should be found in the Newcastle area. 
Mention has already been made of the Carville 
station The latest and most up-to-date station 
in the distnet is the new Dunston power station 
of the North-Eastern Electnc Supply Company 
This station has an ultimate oapacity of 300,000 kw , 
but at present it contains thire 50,000 kw 
maclunes The steam is supplied at 625 lb per 
sq in and at a temperature of 826° F The tur¬ 
bines are of the two-cyhnder tandem type and 
run at 1,500 rpm Current is generated by the 
alternators at 13,500 volts and a frequency of 50 
cycles An interesting feature is that the steam 
leaving the high-pressure oyhnder is taken at a 
pressure of 116 lb per sq. in to re-heaters and 
is then passed to the low-pressure turbine at a 
temperature of 800° F 

One of the most important stations in the Mid¬ 
lands is the Hams Hall station of the Birmingham 
Corporation, the first part of which was opened 
by the Duke of York in November 1929 It is 
designed for an ultimate capacity of 240,000 kw. 
but there is ample room for its expansion to 
1,000,000 kw. if required. Steam is supplied from 
pulverised-fuel fired boilers at 375 lb. per sq. in. 


and 710° F. to 30,000 kw turbo-generators 
running at 1,500 rp.m., generating current at 
11,000 volts and a frequency of 25 cycles In the 
north-west, the Clarence Dock power station of the 
Liverpool Corporation has the highest thermal 
efficiency of any station m Great Britain, namely, 
26 06 per cent It is unique in being built on the 
floor of a disused dook Designed for an ultimate 
capacity of 400,000 kw , with eight 50,000 kw 
turbo-generators running at 1,500 rpm, it has 
at present three machines generating current at 
7,250 volts and a frequency of 50 cycles The 
steam pressure is 450 lb per sq m and the steam 
temperature 750° F The station began work in 
1931, and tests of the steam-raising plant showed 
an efficiency of 86 46 per cent, while the thermal 
efficiency of the turbines was 30 4 per cent In 
the construction of the generators, advantage was 
taken of eloctne welding By using welded frames 
for the stators instead of oast frames, no less than 
16 tons weight was saved 

It would be possible to traoe the development 
of power station practice from the power houses 
in the London district alone, for it was in Holbom 
m 1882 that the first central station in the Old 
World was opened, while at Deptford, Ferranti 
built what has been called the “forerunner of 
modem power stations”. Several big companies 
to-day serve the metropolitan district, and the 
London Power Company has six ‘selected’ stations 
for the purposes of the Electnoity Act of 1926 
Of these, Deptford West took the first place for 
thermal efficiency among British stations in 1931, 
while at Battersea is being installed the 105,000 
kw turbo-generator referred to above The Batter¬ 
sea station is designed for an ultimate capacity 
of 400,000-500,000 kw The machines at work 
at the present time consist of two 69,000 kw 
three-cylinder turbines driving generators deliver¬ 
ing current at 11,000 volts. Tho boiler pressure 
is 625 lb per sq in and the highest temperature 
of the steam is 875°-900° F This station is 
equipped with an elaborate plant for preventing 
the emission of sulphurous fumes from the chim¬ 
neys Lastly, brief mention may be made of tho 
Barking power station of the County of London 
Electric Supply Co , the first part of which was 
opened by H M the King ten years ago. The largest 
set at that time was a 35,000 kw turbo-generator, 
but the station now possesses two 76,000 kw 
machines using steam at 625 lb pressure and 
825° F temperature In these turbines steam is 
‘bled’ from four different points for the purpose 
of feed heating. The station has at present a 
capaoity of 390,000 kw. 

From the first, the steam turbine had one 
particular advantage over the reciprocating engine 
for driving electric generators, inasmuch as it was 
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most efficient at high speeds When, however, it 
was applied to marine propulsion, owing to the 
inefficiency of propellers at high speeds, a com¬ 
promise had to be made. Yet its inherent qualities 
led the marine steam turbine quickly to surpass 
the turbo-generator in point of size, and only ten 
years elapsed between the debut of the Turbima 
at the Diamond Jubilee review of 1897 and the 
construction of the 70,000 h p turbines of the 
Lusitania and Mauretania and the adoption of 
steam turbines for all olasses of warships except 
submarines When referring to the steam turbine 
m his Gray Lecture to the Institution of Mechanical 
Engineers in 1930, Eng. Vice-Admiral Skelton 
said : “Its application is one of the few important 
marine changes which were mado without any set¬ 
back, and the initial success and the rapid extension 
of the system is undoubtedly attributable to the 
experience gained in its long and gradual develop¬ 
ment under proper conditions on shore, no less 
than to the soundness of the conceptions of the 
inventor and his thorough exploratory work in 
connexion with the marine application” 

It had been realised quite early that in ships 
it would be an advantage to have some form of 
reduction gear between the turbine and tho pro¬ 
peller, and tho development of steam turbines 
afloat during the last twenty-five years presents 
several aspects, first the progress with direot 
driving turbines, secondly the use of turbines 
coupled to tho propeller shafts with either 
mechanical, hydraulic or elootrio transmission 
gear and thirdly the combined use of reciprocating 
engines and turbines The most notable direct- 
driven turbine ships of the last quarter of a century 
include the Aquitania (62,000 h p), Berengarta 


(65,000 h p), Majestic. (84,000 h p ) and tho 
Leviathan (82,000 h p ); and large warships such 
as the Iron Duke (31,000 h p ), Malaya (75,000 h p ) 
and Repulse (112,000 lip) Helical-toothed re¬ 
duction gear, tried out by Parsons in the Vespasian 
in 1909, was adopted in turbinc-dnven cross¬ 
channel vessels and destroyers in 1911 and quickly 
came into favour By September 1919 the total 
horse-power of geared marine turbines completed 
or under construction was about 18,000,000 The 
use of gearing enabled the efficiency of both turbines 
and propellers to be increased, turbines of 20,000 
h p with gearing being equal to turbines of 30,000 
h p without gearing H M S. Furious (90,000 h p ), 
HMS Hood (144,000 hp) and HMS Nelson 
(45,000 h p ) all have geared turbines, as also have 
the modern Atlantic liners Bremen , Europa, Conte 
dt Savoia and Rex, while the machinery of the 
Queen Mary will be of this type 
Hydraulic transmission between tho turbine and 
the propeller has never been extensively used, but 
electrical transmission, first used on a large scale m 
the United States Navy, has made rapid strides The 
French liner Normandie is fitted with electno 
dnve, and will have four main turbo-generators of 
34,200 kw delivering current to the motors on the 
propeller shafts, the whole plant nvalbng in size 
and interest the machinery of a big power station 
Marine engineering practice has sometimes 
forged ahead of and sometimes lagged behind land 
practice, but to-day it tends to run on parallel 
lines Progress during the last twenty-five years 
has been due to many eminent engineers, among 
whom the inventors of steam turbines, such as 
Parsons, Do Laval, Curtis, Zoelly and Rateau, 
hold the place of honour 


News and Views 


Prof. P. Kapitza and the U.S.S.R. 

It is common knowledge m scientific circles that 
Prof P Kapitza, director of tho Royal Society 
Mond Laboratory at Cambridge, and Messel professor 
of the Royal Society, has been detained in Russia 
since last iSeptember by order of the Government of 
the U.S S.R. Kapitza came to England as a member 
of a Russian scientific commission m 1921. Ho soon 
started to Work as a research student at Cambridge 
under the supervision of Lord Rutherford, and after 
some preliminary work on radioactivity ho com¬ 
menced work on the production of intense magnetic 
fields, and m 1925 a new laboratory, financed by the 
Department of Scientific and Industrial Research, 
was opened for the work. By the use of a special 
alternator, Kapitza was able to produce fields up to 
800,000 gauss, and to carry out experiments showing 
the existenoe of new phenomena in conduction and 
m magneto-stnction. Since most of these phenomena 


are more pronounced at low temperatures, a hydrogen 
liquefaction plant was added in 1929, and in 1930 
tho Royal Society mado a special donation of £16,000 
to enable a new laboratory to be built to house tho 
original apparatus, together with a helium lique¬ 
faction plant. It was characteristic of Kapitza that 
ho was not satisfied to take over existing designs of 
helium hqitefiers, but began immediately to work on 
the construction of a new type of liquefier which 
required no liquid hydrogen. This liquefier is an 
illustration of Kapitza’s special technical gift, for it 
incorporates a piston type engine, which works down 
to the temperature of liquid helium. This liquefier, 
which was described in Naturk of May 12, 1934 
(p. 708), was perfected last summer, and Kapitza 
was able to carry out preliminary experunenta using 
strong magnetic fields combined with helium tem¬ 
peratures before leaving for Russia in September to 
attend the Mendel6eff Congress. 
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Thbouohoot these yoars of developmental work, 
Kapitza had visited Russia almost every siimmor. 
During these visits he gave lectures and advised on 
the construction of new institutes, and it was known 
that he had at one timo been offered the directorship 
of an institute in Russia, but Kapitza himself con¬ 
sidered that conditions m the USSR were not 
favourable for the development of his work It 
came, therefore, as a shock to his colleagues to learn 
in October that Kapitza’s roturn passport had been 
refused, and that ho had been ordered to bogin tho 
construction of a now laboratory in Russia Tho 
reasons underlying this action may bo inferred from 
the followmg statement from the Soviet Embassy 
which appeared in tho Neu<a-Chromcle -“Peter 
Kapitza is a citizen of the USSR, educated and 
trainod at the expense of his country He was sent 
to England to continue hiR studies and research 
work Now the time has arrived when the Soviet 
urgently needs all her scientists So when Prof 
Kapitza came home lost summer he was appointed 
a« director of an important new research station 
which is being built at Moscow” This commandeering 
of Kapitza’s servioos on behalf of tho USSR ignores 
the personal and psychological faotors involved, as 
was pointed out by Lord Rutherford m a letter to 
The Tunes of April 29 A man of Kupitza's highly- 
strung typo must mevitably bo profoundly disturbed 
by a sudden frustration of years of work , and it 
cotnes as no surprise to his friends to learn from 
reliable sources that his health has already been 
seriously impaired by anxiety and strain Tho right 
of the Soviet to retain Kapitza m his native country 
can scarcely he questioned, but from the point of 
view of international science wo venture to express 
the hope that ho may be permitted to return to 
Cambridge to complete the investigations with the 
remarkable plant designed by him and installed 
in tho Royal Society Mond Laboratory at tho Um- 
\ ersiti 

Retirement of Sir Peter Chalmers Mitchell 

Last summer it was announced that Sir Peter 
Chalmers Mitchell was to retire from the post ho had 
held for more than thirty years as secretary of the 
Zoological Society of London (see Natijbe, Aug 26, 
1934, p 280) At the annual meeting of the Society 
held on April 29, Sir Peter formally vacated the 
secretaryship and his successor, Prof. Julian S 
Huxley, took his place, Sir Henry Mahon and Prof. 
J Stanley Gardiner presented Sir Peter with his 
portrait, painted by Mr William Nicholson, on 
behalf of some 1,260 members of the Society ; very 
appropriately, the background of the portrait includes 
a map of the Whipsnade estate, -with tho development 
of which Sir Peter’s name will always be associated 
The response to tho appeal for the portrait was 
so generous that it has been possiblo to Bend each 
subscriber a reproduction in colour of the portrait 
and also to present to Sir Peter a personal memento. 
The Duke of Bodford, president of the Zoological 
Society, in moving a resolution of thanks to Sir Peter 
for his many years of active and inspiring service to 


the Society and to science, stated that whereas in 
1902 the Society’s Gardens in Regent’s Park had 
69,600 visitors, in 1934 the number had inoreasod to 
1,690,000, while the Society’s high reputation as a 
scientific body lias been similarly enhanced The 
Society has been a pioneer, under the guidanoe of 
Sir Poter Chalmers Mitchell, in the improvement of 
the conditions under which animals are kept m 
captivity On tho more strictly scientific side, 
mention should also be made of tho valuable investi 
gations carried out by tho succession of anatomists, 
pathologists and other workers who have been 
encouraged by Sir Peter to study the Society’s 
collections 

King George’s Jubilee Trust 

No social change of oui timo is more significant 
than the way m which loisure has ceased to be tho 
privilege of a few and become tho concern, if not 
indeed the lot, of the manv In tho problems which 
leisure now presents, there is none more serious and 
pressing than those which it presents in adolescence 
The Jubilee Trust inaugurated by the Prince of Wales 
at St James’s Palace on March 1 is designed specially 
to deal with such problems, and a further reference 
to its objects was made m an appeal broadcast by 
His Royal Highness on April 12 Tho mam objects 
of tho Trust are to provide more and better facilities 
for tho recreation and guidanoe of the younger genera¬ 
tion, to encourage the cultivation of abilities, crafts¬ 
manship and all those outdoor interests and activities 
which make for mental and physical fitness The 
Trust will assist, strengthen and extend tho work 
of the many voluntary organisations m existence, the 
work of which is to promote the welfare of tho boys 
and girls of Great Britain It will enable similar 
movements to be started in places at present un¬ 
touched, particularly through lack of local resources 
anil the need of help from a central source It should 
encourage co-ordination of effort and prevent the 
waste of money and effort in overlapping. 

Apabt altogether from its direct activities, the 
existence of the Trust should encourage a more 
enlightened and generous attitude to the many 
problems which arise in regard to juvenile employ¬ 
ment and leisure. It should lend powerful moral 
support to all agencies whieh are concerned with the 
education and recreation of young persons, whother 
in relation to industry or to citizenship. It may 
provide a foous from which powerful support will 
be forthcoming for all efforts to deal wisely with the 
tragedy of juvenile unemployment, with excessive 
hours of work or with any other matters which hinder 
the normal development of citizens possessing the 
qualities of physical, mental and spiritual fitness and 
ideas of service which raako a people great. The 
Jubilee Trust aims at dealing with the most oruoial 
educational task of the time—that of guarding from 
the worst dangers of unemployment or unsuitable 
work at the most oritioal tune of their physical, 
moral and mental development that large seotion 
of our young people between fourteen and eighteen 
years of agq who are drifting into manhood and 
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womanhood with little guidance, and it should in¬ 
spire not merely protective or remedial measures but 
also courageous efforts to deal with the root causes 

Chemical Industry at the Brussels Exhibition 

Publicity is a kind of vitamin or hormone 
essential for the proper growth of an industry Like 
those accessories, it needs to be used constantly, 
judiciously and in appropilately small doses , an 
excess may do more harm than good, and the different 
varieties are more or less specific in their actiou 
After a period of unrestrained enthusiasm, during 
which wo sought rapidly to restore supposed de¬ 
ficiencies in vitamins of every alphabetical designa¬ 
tion, we have learned to submit our requirements to 
the examination and prescription of experts , liko- 
wise wo are learning that the best publicity is tliat 
which is well planned and well informed, that which 
is presented through the right channels by those* best 
qualified, and that in which reality and litoral truth 
are the corner-stones The British chemical industry 
has been represented at many exhibitions, but for 
many years no demonstration ol its ramifications 
and of the excellence of its products has been so 
comprehensive as that which has been arrange!I for 
the Brussels Universal and International Exhibition, 
1935, opened by King Leopold on April 27 The 
exhibit, which is located m the British Govern - 
raent Pavilion, has been organised by the Associa 
tion of British Chemical Manufacturers on a 
national basis, all sections of the industry have 
co-operated in its organisation and industrial firms 
have sunk their identity in order that the display- 
might be truly national. It lias been designed to 
show, by a senes of tableaux, the modem applications 
in mdustry of selected chemicals There are six main 
sections heavy chemicals, agricultural chemicals, 
dyestuffs, coal-tar products, fine chemicals, and 
pharmaceutical chemicals , there are also exhibits of 
rayon and of the products of the new plastics or 
synthetic ream mdustry 

Every other industry depends to-day on the 
chemical mdustry, whether in the raw material, ill 
the moans of manufacture, in testing and control, or 
m the finished product. New mdustnes have been 
created by the application of disoovones and in- 
v entions relating to chemical substances, old 
mdustnes, such as agnculture, have boon given a 
helping hand, as in the form of fertilisers and sprays 
A clear impression of the degree to which industrial 
chemistry and ohomical mdustry play their part in 
national life and in individual well-being is offered 
by the booklet which tho Association of British 
Chemical Manufacturers has prepared in connexion 
with the Brussels Exhibition. The English edition— 
others in French, German and Spanish are being 
prepared—is of much interest apart from the exhibits 
which it describes ; it is a waistcoat-pooket guide 
to the British chemical mdustry rather than the 
programme of a show. It gives a brief account of 
the part which Great Britain now plays m supplying 
with its chemical produota not only its own needs 
and those of the Dominions and Colonies, but also 


tho wants of foreign countries less happily placed 
Tho booklet contains a list of firms and organisa¬ 
tions which havo contributed to tho exhibit, together 
with statements of their principal products This 
is the right sort of publicity , dignified, informative, 
accurate and interesting The exhibitors dosorve 
their due reword 

Aborigines and Australia 

A cable from Adelaide m The Times of April 26 
announces tho composition of a Federal Board of 
Inquiry, which has beon sot up to investigate the 
treatment of tho Australian aborigines Tho Bonn! 
will consist of three members. Prof J B Cleland, 
profossor of pathology m the University of Adelaide, 
Mr White, acting Federal Chief Protector of Abon 
ginos, and the Kov J H Sexton, secretary of the 
Aborigines Frionds Association of South Australia 
The responsibility of the Federal Uovemmont of the 
Australian Commonwealth is limited to tho aborigines 
of the Northern Territories, including tho Arunta of 
the Alice Springs area, famous in the annals of 
antlu-opology as the tribes among whom the late 
Sir Baldwin Spencer and F J Gillen made their 
epoch-making investigations. Although a liberal 
policy lias boon pursued by the Federal Government 
in tho protection of these aborigines, especially in the 
matter of endeavouring to ensure that they should 
have free acoess to thoir hunting grounds and to the 
springs and water-holes, allegations have been made 
recently that the abongmos are being forced off the 
land necessary to their livelihood Attention has also 
been directed in a recent report of a Commission in 
West Australia, to which we hope to refer later, to 
the inadequacy of the arrangements for dealing with 
leprosy among abongim-s This is a Federal re 
sponsibility, a leprosarium liemg provided at Darwin, 
at which cases from tho vai lous States are received 
Tho accommodation, it is stated, is inadequate, 
causing serious delay m o\ acuatmg eases from their 
point of origin, while, notwitlistandmg an agitation 
which has boon proceeding for ton years, no steps 
have been taken towards a systematic examination 
of the aboriginal populations for the disease 

Broadcasting m Great Britain 

The Postmaster General recently appointed a 
committeo to consider tho constitution, control and 
finance of the broadcasting services of Great Britain, 
including broadcasting to tho Empiro, television 
broadcasting and the system of wireless exchanges 
which will be conducted after December 31, 1936 
He appointed as chairman Viscount U 11swater, and 
everyone will agree that this was a happy choice , 
but we were surprised to see that tho committee did 
not include any men of science We <lo not believe 
that any other country m the world would have 
appointed suoh a committee without a representative 
of science. Mr. Whitley was very proud of the new 
research department of tho BBC and was looking 
forward to it being a great help in the future Already 
It has done valuable work, but little reference is made 
to it in the B B.C Annual for 1935 In our opinion. 
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the addition of two or three scientific and technical 
men to this committoo is necessary. So far as we can 
see, none of the committee has any real knowledge of 
the scientific principles underlying the problems its 
members will have to discuss. We hope that this will 
soon be remedied It is necessary to consider the 
instructional and entertainment values of broadcast- 
mg, but it would be foolish to neglect the scientific de¬ 
velopment of the art We have tried to find out from 
the Annual the amount expended in 1934 on research 
Unfortunately this does not appear , it is apparently 
included m the general sum of £334,959 mentioned 
on p 91 for maintenance, salaries, development and 
resoarch, etc 

Science and Social Responsibility 

In the April -number of State Service, the journal 
of the Institution of Professional Civil Servants, 
Prof. H. Levy contributes an interesting article on 
this topic The social consequences, he says, that 
have flowed m the wake of teclmieal advance stand 
now m such clear outline that even scientific men, 
traditionally concerned only with tho mtemal content 
of their work and not with its external repercussions, 
are beginning to lose their oomplaconoy In the past, 
the scientific method excluded from its scope all 
matters involving prejudice, desire, bias or purpose, 
and was purely objective in character In the logic 
of the physical sciences, human desires play no part, 
but in the social sciences they are fundamental 
Tho pursuit of science is essentially a co-operative 
activity and is therefore socially conditioned It is 
directed to an end, and that end is its social purpose, 
but smoe the direction which scientific investigation 
takes is in this way socially determined, science itself 
becomes one of the determining factors of society It 
improves the technical level of production , it intro¬ 
duces new factors into tho way of living for the 
population, it affects their cultural interests; it 
creates new needs anil therefore arouses new hopes 
and desires In almost overy walk of life, laws of 
detailed social behaviour on which action is based 
are already recognised Is it too much to suggest 
that hero in small detail are tho kinds of regularities 
and recurrences that make a science possible T Are 
we not therefore entitled to expect corresponding 
regularities, perhaps doeper and more far-reaching, 
on a large scale, and as a consequence, since socioty 
is dynamic, a logic of social change T Since science is 
itself a motivating factor in that change, its study is 
a scientific responsibility > 

British Trust for Ornithology 

Field ornithologists m the British Isles are tnakuig 
an experiment m co operative research which, if 
successful, may have far-rcaching implications They 
have a peculiar problem to deal with, partly because 
the great majority of them are not trained men of 
science, and yet are being led on to territory where 
an advanced scientific technique is essential Some 
of the combined operations recently earned out have 
been on an impressive scale The census of heronries 
in 1928 needed some five hundred observers before 
it was completed, while the great created grebe 


inquiry of 1931 and the two-year woodoock inquiry 
now in progress have each enlisted more than a 
thousand observers. Naturally such work calls for 
a high degree of organisation, but until very recently 
British field ornithologists as such possessed no 
national organisation whatever Irreplaceable manu¬ 
scripts, field-notes, photographs, maps and collections 
of literature or bibliography were got together and 
dispersed according to the hazards of individual 
existence A number of prominent ornithologists, in¬ 
cluding Mr H F Witherby, president of the British 
Ornithologists’ Union and editor of British Birds, 
Prof. Julian Huxley, the Rev F. C R Jourdain, 
secretary of last year’s International Ornithological 
Congress, and Dr P R Lowe of tho British Museum, 
oombined to fill this gap by forming tho British Trust 
for Ornithology as a permanent national trustee for 
the interests of field ornithologists Tho Trust itself 
holds capital funds and assets in kind, such as a 
library, and collects subscriptions, which enable it to 
make grants for ornithological research These 
grants, which at present are only on a vory small 
soalo, are being usod to dovelop the nucleus of an 
Institute of Field Ornithology at Oxford, reoogniHcd 
and administered by tho University. A national 
planning committee for tho ornithological pro¬ 
gramme as a whole has been set up jomtly by the 
Trust and the University 

The Trust’s first report just issued shows that, 
m spite of very cramped finances, a wide range of 
research has already been undertaken with marked 
success Special reference should he made to the 
enterprise of the Trust m starting an experimental 
annual index of heron numbers, based on a twenty- 
five por oent sample of the breeding horon population 
of England and Wales Tho index for 1934 is given 
as 102, 1928 being taken as 100 Another interesting 
point is the linking up of census work on swallows 
with a study of the size of broods, association with 
domestic animals at breeding places and occurrence 
of certain lethal parasites The inquiries into short- 
oared owl habits during a vole plague on a Forestry 
Commission estate, and into the effect of the recent 
drought on great crested grebes, are further examples 
of the broad range of research which this compre¬ 
hensive and flexible type of organisation makes 
possible. The Trust ih Btill in an experimental stage. 
Inquiries and offers of help should be addressed to 
the Honorary Secretary, Mr E M. Nicholson, 61 
Marshum Streot, London, S W 1 

Earthquakes in Persia 

Destructive earthquakes have recently visited 
the Persian province of Mazanderan that lies along 
the southern border of the Caspian Sea Tho first 
shock occurred on April 12, and was followed by 
others of greater seventy during the next few days 
It is stated (The Times, Apnl 24 and 27) that 28 
villages have been destroyed and about 600 persons 
killed. The provinoe is one that is seldom disturbed 
by great earthquakes, though it lies near the im¬ 
portant centres of Teheran and Reaht. Sir Arnold 
Wilson, in 'his valuable paper on earthquakes in 
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Persia (Bull Seh Oriental Studies, 6, L03-131 ; 1930), 
records two earthquakes in Mazanderan, m 1802 and 
1820, that have hitherto escaped the attention of 
seismologists By the earlior shock. 70 towns and 
villages were destroyed, while the towns of Semnan 
and Damghan, to the south of the province, were 
seriously damaged 
Rockefeller Medical Fellowships 

The Rockefeller Medical Fellowships for the 
academic year 1935-36 will shortly lie awarded by 
the Medical Research Council, and applications should 
bo lodged with the Council not later than June 1, 
1936 These Fellowships are provided from a fund 
with which the Modical Research Counoil has been 
entrusted by the Rockefeller Foundation Fellow¬ 
ships are awarded by the Council, in accordance with 
the desire of the Foundation, to graduates who have 
had some training in research work in the primary 
sciences of medicine, or in clinical medicino or surgery, 
and are likely to profit by a period of work at a 
university or other chosen centre in the United 
States or on the Continent of Europe, before taking 
up positions for higher teaching or research in the 
British Isles A Fellowship held in America will have 
the value of not less than £350 a year Full particulars 
and forma of application are obtainable from the 
Secretary, Medical Research Counoil, 38 Old Queen 
Street, Westminster, S W 1 
Announcements 

His Majbst v the Kino has conferred his patronage 
on the fifty-fourth annual meeting and conference of 
the Society of Chemical Industry to be held m Glasgow 
on July 1-6 Among the subjects to be discussed are 
the transport of food by road, rail and sea, problems 
of water supply, and chemical engineering in the 
Navy 

We regret to announce the death, on April 27 at 
the ago of seventy-three years, of Prof H. B Baker, 
F.R 8 , lately professor of general chemistry m the 
Imperial College of Science and Technology 

Dr. George Barton, editor of Ins , the quarterly 
organ of the History of Science Sooiety and of the 
International Academy of the History of Soienoe 
(Harvard Library, 185, Cambridge, Mass., USA), 
has been elected a corresponding member of the 
Academia do la Histona of Madrid. 

The Ramsay Memorial Fellowships Trustees will 
consider at the end of June applications for a Ramsay 
Memorial Fellowship for chemical research, of the 
value of £250 a year. Particulars of the award can 
be obtained ‘from the Secretary of the Ramsay 
Memorial Fellowships Trust, University College, 
London (Gower Street, W C.l) 

The Linacre Lecture at St John’s College, Cam¬ 
bridge, will be dehvered by Mr, P. P Laidlaw, 
pathologist to the Modical Research Council, National 
Institute for Medical Research, on Tuesday, May 7, 
at 5 pan. m the new lecture-room of physiology The 
title of the leoture will be “Epidemic Influenza . A 
Virus Disease". 


A course of eight lectures on pathological research 
in its relation to medicine is being given on Thursdays, 
commencing May 2, at the Institute of Pathology 
and Research, St Mary’s Hospital, W 2 The lecturers 
are Sir Almroth Wnght, Prof 10 D Adrian (electrical 
activity of the brain), Dr I N Ashoehov (bacterio¬ 
phage), Dr C H AndreweH (eanccr). Dr R (1 C'anti 
(cultivation of living tissue), Sir Henry Dale (active 
substances of ergot), Mr J Henderson Smith (virus 
diseases of plants and animals) and Dr J Needham 
(chemical embryology) The lectures are open to 
memliers of the medical profession and medical 
students, without foe 

The seventh Natural Science Congress of the 
Dutch Indies will be hold at Batavia on October 
23 26 Tho agenda will include addresses by Prof 
R Remmelts and Dr L J C Van Es as well as 
meetings of sections Further information can be 
obtained from the Secretariat, Komngsplein Zll, 
Batavia 

A special exhibition of welding has been arranged 
at the Science Museum, South Kensington, and will 
remain on view until May 15 The exhibits mcludo 
a wide range of machines used in welding by the 
oxy-aoetylene, resistance, atomic hydrogen and arc 
processes, and a representative selection of examples 
of welded work Demonstrations of tho first three 
processes are being given daily at 11-1 and 3-5, 
and films illustrative of wclduig are being shown 
every afternoon in the Lecture Theatre at 4 Tho 
exhibition is supplementary to the symposium on 
woldrng on May 2-3 organised by the Iron and Steel 
Institute ui co-operation with a number of other 
technical societies and institutions 

Applications are invited for tho following appoint 
monts, on or bofore the dates mentioned.—An 
assistant (II) for research in aero engines and acces¬ 
sories at tho Royal Aircraft Establishment, South 
Famborough, Hants—Tho Chief Superintendent 
(May 7) A laboratory research assistant in the 
Glamorgan County Mental Hospital, Bndgend—The 
Medical Superintendent (May 15) An assistant 
(Grade III) for abstracting scientific and technical 
papers m the Department of Scientific and Industrial 
Research—The Establishment Officer, 16 Old Queen 
Street, Westminster, S W 1 (May 15) A head of the 
Mechanical Engineering Department. Central Poly¬ 
technic, Croydon—The Education Officer, Education 
Office, Katharine Street, Croydon (May 15) An 
inspector of agriculture in the Department of Agri¬ 
culture and Forests, Sudan Government— The Con¬ 
troller, Sudan Government London Office, Wellington 
House, Buckingham Gate, London, S W.l (June 10) 
A lecturer in mathematics in Huddersfield Technical 
College—The Director of Education, Education 
Offices, Peel Street, Huddersfiold A principal of the 
Swansea Technical College—The Director of Eduoa 
tion, Swansea An assistant for soil survey work at 
Harper Adams Agricultural College, Newport, Shrop¬ 
shire—The Principal A lecturer in geography 
in Armstrong College, Newcastle-upon-Tyne—The 
Registrar. 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature No notice is taken of anonymous communications 
Notes on I'ointh in some of this week’s letters appear on p. 765 
Correspondents are invited to attach similar summaries to their communications 

The Green Flash at Sunset dwmotor, tlio turbulent edge of the sun appeared to 


Observations of the green flash huvo frequently 
been rooordod in Nature, and Lord Rayleigh 1 , by 
simple and beautiful experiments with an artificial 
source of light and a prism the dispersion of which 
was equal to atmospheric dispersion, has imitated the 
chief phenomena of the coloured flash observed at 
sunset This experimental imitation strongly sup¬ 
ported the generally accepted view that the green 
flash is primarily duo to atmospheric refraction, 
dispersion and differential scattering The discussion 
follow mg Lord Rayleigh’s paper read before the 
Physical Society indicated, however, that before a 
satisfactory explanation of all the observed phe¬ 
nomena oould be given, further observations were 
required 

The phenomenon is probably by no moans so 
infrequent as is generally supposed, and may ovon 
be the rule rather than the exception whon the 
horizon is cloar and the observer at a sufficient 
altitude The lanty of the green flash at Hea-levol is 
possibly due to the horizon being too near for the 
dispersion to be percoptible 

Recently I hod an opportunity of making a 
number of observations of tho ooloured flash on the 
west coast a few miles north of Auckland from a hill 
about 180 feet high On one occasion Mr H B Lusk, 
who had observed the groon flash with mo from the 
hill on tho two previous evenings, was on the beach 
at sunset and reported that no green flash was visiblo, 
though it was clearly soon by me and by othor 
observers from tho hill 

On several occasions I observed the setting sun 
with an x 30 army pattern telescope One ovoning 
there was obvious stratification of the atmosphere 
At the moment before sunset the sun appoared 
orange-red through the lowest stratum, which was 
about a third of the diameter of the sun m thickness, 
orange through a second stratum of about the same 
thickness and light yellow above The marked 
turbulence of the rim of the sun appeared to have a 
horizontal tendency Whon about a fifth of tho 
diameter of the sun remained above the horizon, the 
sun appeared orange through the telescope and the 
turbulent rim was fringed with green, which became 
more evident as the sun sunk dust boforo the sun 
disappeared, a small narrow horizontal strip appeared 
to beoome detached from the top of the sun. During 
detachment the ends and upper odgo of this fragment 
were green The green rapidly invaded the strip, 
which at the moment of detachment was completely 
grass green m colour, tho much larger mass of the 
remaining sun appearing orango As the sun dis¬ 
appeared below the horizon, the last narrow edge 
turned bright green before disappearing 

On another occasion when the sky was unusually 
clear, the setting sun was almost too bright to observe 
with the naked eye. Through the telescope it ap¬ 
peared yellow with the lower part tending to orange. 
When the sun had set to about four-fifths of its 


havo a narrow fringe of brilliant violet As tho sun 
set, this changed gradually to a bright spectrum blue 
A small fragment became detached as in the previous 
case, but instead of being green was a brilliant bluo 
at the moment of separation The lost tiny portion 
of the sun to disappear becamo bright blue-green 
before sinking below tho horizon 

Although the primary cause of tho coloured flash 
may bo atmosphere dispersion, simultaneous colour 
contrast may vory considerably modify the subjective 
colour effect I had the privilogo of seeing Dr J 8 
Haldane’s experiments referred to by Lord Rayleigh 
and have seen other remarkable simultaneous oolour 
contrast effects. Some years ago in Auckland the 
noarly full moon shortly after sunset appeared grass 
green. I telephoned to a neighbour asking him to 
look at tho moon anil tell me its colour, and was not 
a little relieved when lie reported that it was green 
I concluded at the time that the effect was due to 
colour contrast, the sky being highly coloured In 
tho case of the setting sun, the contrast is between 
the coloured odgos or fragments and the more 
luminous remainder of the sun, not the background 
F P Worley 

Auckland University College, 

Auckland, N Z. 

March 1 

' Proe Roy Sot , A, 136, Til, 1930 Pros Phyi Roe , 46, 487 , 


I have read Prof Worley’s letter with interest, and 
can agreo with him that the green flash is by no means 
a rare phenomenon On a recent trip to the West 
Indies, I Baw it three times out of a total of five 
sunsets observed, using a field glass x 7. It was just 
about as conspicuous as the experimental work 
would lead one to anticipate Circumstances unfor¬ 
tunately prevented my observing further sunsets, as 
had been hoped 

Rayleigh. 

Terling Place, Chelmsford 


Striated Muscles of an Amber Insect 
It is well known that arthropods found in Baltic 
amber are unusually well preserved, so that even the 
minutest features of their chitmous structures are 
plainly visible under considerable magnification The 
internal organs, however, are usually completely 
disintegrated, noth mg but tho amber mould of the 
ohitinous skeleton remaining. It was therefore some¬ 
thing of a pleasant surprise to discover a specimen 
of an amber fungus-gnat in which the flexor and ex¬ 
tensor muscles of the tibia, located in the femur, 
are so well preserved in all legs, that not only their 
outlines, bqt also the transverse striations of the 
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fibres, may be clearly soon under the microscope at 
a linear magnification of 300,1 (soo Fig 1) 

The specimen belongs to the British Museum 
(In 18753, 02 74) and is m tho same piece of amber 
with a Rpidor, forming part of a colWtion loaned 
to me for study through tho courtesy of tho Depart¬ 
ment of Geology Unfortunately, tho wings of the 
fly are broken off at thoir base, making identification 
of the species and even of the genuR impossible 
except by matching with specimens in some other, 
identified collection Presumably it is a spocies of 
Snara, this genus being extensively represented ui 
tho Baltic amber The small insert in tho photograph 
shows the fly at a magiuhcation of 15 The femora 
with the muscles hail to bo photographed at a 
magnification of 300 1 with the aid of a low power 
objective and a high-power ocular, the combination 
being necessitated by the thickness of tho amber 
[In reproducing the photograph, it was reduced to * ] 
The best results wore obtained with infra rod rays 



The reason why the stnations do not show nearly 
as well m the photograph as whon tho specimen 
is examined directly under the microscope, lios in 
the fact tliat one oannot change tho focus during 
exposure, or increase its depth sufficiently to show 
all lines at the same level. 

So far as I know, this is the first instance of striated 
muscles found in fossd insects. In 1902, Bashford 
Dean 1 described and figured transversely striated 
muscles in a Devonian shark. Vertebrate muscles, 
unprotected by anything but an easily perishable 
skin, are quick in deteriorating, yet for the same 
reason, under favourable conditions, may be pene 
tratod by soluble salts serving as a preservative Not 
so in arthropods Only rupture of the outer skeloton 
admits fluids to the inner organs This particular 
gnat must have been injured at the tune that it was 
caught in the'still fluid gum, which oozed through the 
wound, entering the legs and embalming the muscles 
before they had time to deoompose 

Alexander Pbtrunkkvitch 
Osborn Zoological Laboratory, 

Yale University, 

New Haven, 

Connecticut. 

March IS. 

$,*53$ Fibm “ ° f the 


Nature of the Thermal Agitation m Liquids 
The accompanying photographs (Fig 1 ) represent 
the analysis by a Fabry-Porot <*• talon of tho strut lure 
of the 4040 A , 4078 A and 4358 A radiations of a 
low-density water-cooled mein try arc, after they are 
seattered through an angle ot ISO by a column of 
carbon tetrachloride liquid In each case, two 
different temperatures of tlie liquid column (30" (' 
and 70° (' ) wore employed, the exposures being as 
nearly as possible otherwise under identical conditions 
The choice of a Fabry-Perot etalon as the high 
resolving power instrument and of carbon tetra 
chloride as the scattering liquid were both determined 
by exponente gained in this particular field of 
research 1 It will be seen that a 40° rise of tern 
peruture produces a most remarkable change in the 
structure of the scattered radiation The two 
Brilloum components having ft Doppler shift deter 
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mined by the velocity of sound in the liquid, which 
are well-defined at tho lower temperature, broaden 
greatly when the liquid is heated, and movo in to¬ 
wards the central component, practically closing w 
upon it The central component at the same time 
increases in intensity Tho conception that ordered 
wavo trams of sound constitute the thermal energy 
in a liquid therefore departs more and more from the 
actual facts os the temperature of liquid is raised 
C V. Raman. 

B V Raghavendra Rao. 

Department of Physics, 

Indian Institute of Science, 

Bangalore 
March 24 

* B V Bashavendra Rao, Proe Ind Acad Set, 1, 281 and 473 , 
1934-36 


Use of Hydrogen Cyanide in Fumigation 
The rooent tragic death of two ohildren from 
hydrogen cyanide fumes following the fumigation of 
their homo in Aldershot has directed attention to the 
need for stnoter control of the practice of fumigation 
and to the noed for fuller knowledge of it For some 
vears past I have strongly urged tho need for the 
licensing of fumigstors, and the question bus, I 
believe, received consideration by officials of the 
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Ministry of Health and of the Home Office While 
one fully appreciates the difficulties which the 
licensuig of fumigation presents, the dangers to which 
innocent members of the community are exposod 
justifies a serious effort to overcome them One 
firm which supplies the greater part of the hydrogen 
oyanido used for fumigation purposes in Great 
Britain is playing its part by restnetmg supplies to 
fumigation firms and fumigaters of known repute 
and competency 

Fumigation of houses, warehouses and mills, and 
of foodstuffs and other materials, is much more widely 
practised than is generally known The recent 
formation by the Medical Research Council of a 
committee charged with tho investigation of the bed¬ 
bug problem as an important factor in slum clearance, 
and the promotion by that committee of rosearcli 
on funugation as applied to houses, is an important 
step in the right direction Until the formation of 
that committee, research on fumigation and fumiga¬ 
tion methods in Great Britain was dependent for 
financial support almost solely on firms manufacturing 
insecticides, or on firms direotly interested m the 
fumigation of food-stuffs and other consumable 
stores, such as tobacco. 

The use of fumigants for the destruction of rats 
on ships has long been recognised, and is mdeed 
insisted on as part of an international campaign 
ugamst plague, but the use of fumigants against 
insects infesting food-stuffs and other consumable 
stores is still in some ciroles regarded with dis¬ 
approval , and although tolerated is not encouraged 
A mam argument for this attitude is that if food¬ 
stuffs were a to rod and transported under proper 
hygienic conditions, there should be no need for 
fumigation, and that just as preservatives in food¬ 
stuffs have been dispensed with by food manu¬ 
facturers, so should fumigants be unnecessary The 
two cases are not comparable for a number of reasons. 
Tho habits and behaviour of insects are more complex 
and far less well understood than tho biology of 
bacteria Then tho use of preservatives was naturally 
applied to food-stuffs just prior to marketing and 
packed in small bulk , m other words, preservation 
was a factory process. Now infestation of food-stuffs 
by insects may occur during harvesting and at any 
stage thereafter until the factory is reached, and the 
quantity of matorial to bo treated may amount to 
thousands of tons. It is impracticable to ensure 
absolute protection of such a large bulk of produce 
from insect infostation m our present state of know¬ 
ledge of the insects’ biology ; and, however desirable 
it may bo that sterilisation of food-stuffs by fumiga¬ 
tion should bo dispensed with, that is no more 
practicable at present than to dispense with fumiga¬ 
tion practice m slum clearance 

Meanwhile, it is Huroly bettor ,that the noed for 
fumigation m the marketing of food-stuffs should be 
recognised , that those firms concerned which are 
enterprising enough to inaugurate and support 
researches designed to make fumigation safer and 
more efficient should be encouraged in their work ; 
and that every effort Bhould be made to prevent 
fumigation falling into disrepute, mainly because it 
is not sufficiently recognised as a scientific process 
and its application is not restricted to those ade¬ 
quately trained in its theory and practice. 

J W. Mcnbo. 

Dept, of Zoology and Applied Entomology, 

Imperial College of Science and Technology, 

South Kensington, S W.7 


Mechanism of Respiration 
Under the above heading, Prof A. Szont-Gydrgyi 
makes the wide statement 1 that respiration oonsists 
mainly of a reversible oxidation of succinic and malic 
acids to fumaric and hydroxy-fumaric (oxaloacetic) 
acids. Succinic and malic acids are activated by 
specific dehydrases and “only these two dehydrases 
seem to be connected immediately with the Warburg. 
Keihn system” 

These conclusions are probably accounted for by 
the fact that Szent-Gyflrgyi used minced tissues It 
has been shown by Elliott and Schroeder’ that, 
while slices of kidney tissue will carry out a cycle 
of reactions m tho oxidativo removal of lactic and 
pyruvic acids, on minoing the tissue, only the power 
to oxidise succinato to fumarate and to convert 
fumarate to malate remains , all the other oxidising 
agencies concomed in the cycle, as woll as various 
other mechanisms, are completely destroyed. 

In collaboration with Z Baker and M Benoy, I 
have now shown that slices of two typos of trans¬ 
plantable rat tumour, a sarcoma and a carcinoma, 
while respiring at a rate equal to that of many other 
tissues, are quite unable to oxidise succinio or malic 
acid These acids, therefore, cannot be the centre 
of activity in this type of tissue Details of this 
work will be published shortly elsewhere 

Szont-Gyfirgyi also appears to overlook the work 
of Harrison 9 , who has shown that glucose with its 
dehydrogenase and oo-ferment can react with the 
oytoohrome-mdophenol oxidase system 

K A C Elliott 
Cancer Research Laboratories, 

Graduate School of Medicine, 

University of Pennsylvania, 

Philadelphia. 

March 8 


' Nature, Ut, 305 1935. 


Phenosifrarune as an Anticatalyst of the Pasteur Effect 

Although since Pasteur it has been recognised 
that in a wide variety of animal and vegetable cells 
the respiration is able to suppress the appearance of 
products of fermentation, the mechanism of this 
effect is still obscure. At present, the use of reagents 
which specifically interrupt this link between the 
two main energy-liberating reactions of cells appears 
to offer the principal means of its investigation In 
tho course of work on the action of reversible oxida¬ 
tion reduction systems on tissue metabolism, I have 
found that the dyestuff phenosafronino proves to be 
the most vigorous spocifio inhibitor of the Pasteur 
effect yet described. 

The active concentration of phonosafranme is 
with brain tissue 10-* molar, it is therefore some 
hundred times as aotive as ethyl wooyamde (War¬ 
burg 1 ), aminonaphtholsulphomo acid (Krah*), gluta¬ 
thione (Bumm and Appel*) or phenyl hydrazine 
(Dickens 4 ), and is aotive m one ten-thousandth of the 
oonoentration of potassium ohlonde recently used by 
Ashford and Dixon*. When slices of rat brain are 
suspended in Ringer solution containing glucose, in 
the Warburg apparatus, and phenosaframne in KHAf. 
concentration is added, the essentially carbohydrate 
respiration {Qo, in table) of brain continues unim¬ 
paired, the respiratory quotient (R.Q.) remains at the 
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carbohydrate level, but the aerobio acid formation 
(©§») rises to a value near or equal to that normally 
found only under anaerobic conditions The acid 
formed, estimated by Clausen’s method, proves to 
be laotio acid. 


S&) 

Medium 

Control 1 

Qo, Q°S ng 

Phenosafranlno JO -‘if 

Qo, Qo 

100 

90 

120 

Bloarb 

Phosphate 

Bloarb 

- 11 5 + 2 0 — 

- 12 8 — 1 01 
- IS 2 +17 1 02 

- 14 9 + 16 2 — 

- 11 ft — 0 98 

- 14 4 + 11 1 0 98 


Thus the complete separation and sunultaneous 
occurrence of carbohydrate oxidation and fermenta¬ 
tion is demonstrated m intaot anunal cells under 
conditions closely approximating to the physiological 
In tumours, unlike most normal tissues, the 
respiration is inadequate to suppress the lactic acid 
formation (Warburg*) , the carbohydrate oxidation 
is defective (Dickens and Simer*) Phonosafranino 
specifically inhibits tho Pasteur mechanism in 
tumours also : 



Expt) | 

Medium j 

Control 1 

Qo. Qa 

Pheuosaftanlne 

3 x 10-* U 

Qo , 

Sma 

00 

Bloarb 

- 10 8 + 28 3 

- 9 7 + 44 9 

carcinoma 

30 


- 12 1 + 20 9 

- 8 8 + 39 5 


Thus whilst in both normal and tumour tissuo a 
widespread correlation between carbohydrate oxida¬ 
tion and carbohydrato fermentation normally exists 
(Dickens and Simer’), phenosafranme m both groups 
of tissue is able, when present in extremely low con¬ 
centration, to break down specifically and completely 
the coupling reaction between these two fundamental 
routes of carbohydrate katabolism in the living cell 
F Dickens 

Cancer Research Laboratory, 

North of England Council of the 
British Empire Cancer Campaign, 

Royal Victoria Infirmary, 

Newcastle -on -Tyne 
March 8 


■BwwW Z , ITS, 432, 1926. 

• ibid., git, 432 , 1930 

• Z. fW Ohm , 810, 79 . 1932. 


• "8toirweoh»ol dor Tumoran", Springer, 
' Biochm. J„ 94, 1301; 1930 28, 985 ; 


Application of Low Temperature Calorimetry 
to Radioactive Measurements 
It is often of importance to determine in absolute 
measure energy ohanges oonneoted with radioactive 
transformations, but only in a few oases has it been 
possible to employ calorimetric methods for this 
purpose, since .in general the amounts of energy 
liberated in unit time are too small. The sensitivity 
of calorimetric measurement can be increased, how¬ 
ever, by many orders of magnitude by working at very 
low temperatures, and it may be worthwhile to point 
this out, as low temperature technique is now within 
the reach of non-speoialised laboratories. 

Consider a calorimeter consisting of lead. At a 
temperature of 1*8°, which can easily be obtained 
with liquid helium, its specific heat is 8,000 tunes 
smaller than at room temperature. So the oalon - 
metno sensitivity is increased by this factor if we 


take the temperature sensitivity as constant. Using 
a substance like tungsten, with a higher firtebye, 
one can increase tins factor still further by one 
power of 10 If one wishes to measure the heat 
developed with an accuracy of 1 per cent, the tem¬ 
perature must be allowed to change by 1/10°, assum¬ 
ing that the measuring sensitivity is 1/1,000"- 
1/10,000° Tho effects can be accumulated over a 
period of at least, ton minutes, as at very low tem¬ 
peratures the thermal insulation can be made noarly 
perfect, owing to tlio lack of radiation Thus, using 
a calorimeter consisting ol 1 cm * of tungsten, one 
could measure 10 * cal /sec , which is about 1,000 
tunes more sensitive than in tho calorimeter of 
Meitner and Orthmann 1 So, for example, the total 
heating effect of 10 • gm of radium situated within 
tho calorimeter could be determined, or the heating 
caused by the Y ra y 8 from a source of 0 1 millicurie 
of radon placed 3 cm away from tho i iilorimotor 
Cooling tho calorimeter below 1° by tho magnetic 
procedure, one can dimmish still further the specific 
boat of the absorbing substance, and at tho same 
time tho seasitivitj of the temperature measurement 
is considerably uicronsed by basing it on tho sus¬ 
ceptibility of the paramagnetic salt, for, in tho 
region whore the Curie law holds, the accuracy of 
temperature measuioinont is proportional to l/T* 
With a substance obeying the 2’* law for tho specific 
heat, therefore, the sonsitivitj of this method in¬ 
creases with (ailing temperature with T~* 

The specific heat of a paramagnetic salt, howover, 
dues not follow the 7" law, as its specific heat must 
necossarily bo anomalous in this temperature region* 
No great increase in sensitivity could therefore be 
aehioved below 1° by working with a calorimeter 
consisting of tho salt alone. But, of course, this does 
not apply to an appropriate combination of the 
paramagnetic salt and an absorbing substance of 
non-anomalous specific heat 

In some preliminary experunents carried out 
during the past few weeks, Dr Kurti and I neverthe¬ 
less worked with the unfmuurable case of the salt 
alone m order to be able to use our ordinary apparatus 
for magnetic cooling* Wo took, l gm of iron am¬ 
monium alum and cooled it clow n to 0 05°, which m 
this case was an advantage solely because of the 
improved thermal insulation* In spite of the vory 
small absorption coefficient of the substanco for y- 
rays, and the comparatively low thormomotnc 
sensitivity of tins particular apparatus, a sharp rise of 
temperature sot in immediately after the substance 
had been exposed to the Y-rachation of 100 nulliouriea 
of radon at a distance of 2-B cm (Tins turned out to 
bo a very convenient way for measuring the specific 
heat of the salt and we will report soon on the results ) 
Even m this unfavourable oase, we could measure 
10~* cal /sec , and it should be possible to measure, 
in a volume of about 1 cm *, an evolution of heat of 
the order of 10* 11 cal./sec., by using a suitable ab¬ 
sorbing substance in combination with the para¬ 
magnetic salt and improving the sensitivity of the 
temperature determination 
With such increased sensitivity, various problems 
can be attacked, and experiments in this direction 
are in progress at the Clarendon Laboratory. 

F Simon 

Clarendon Laboratory, 

Oxford 
March 28. 
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Internuclear Distance and Vibration Frequency 
for Diatomic Molecules 

The equilibrium intemuolear distance r, and the 
vibration frequency for diatomic molecules were 
connected by Morse m the formula ov,' •= oonat > 
3-000 X 10-* 1 om.* for many molecules This, how¬ 
ever, does not hold accurately, and in fact the constant 
shows a periodic orror Douglas Clark has proposed 
a modified formula, o»«W n const, whore n is the 
‘group number’, and is the number of ‘sliared 
electrons', usually the sum of the valency electrons 
in the atoms composing the molecule This constant 
vanes for each molecular period, and appears to be 
quite arbitrary Neithor of these formulae m capable 
of fitting the case of isotopes, for which r # has the 
same value, while co„ depends on the reduced 
mass 


alteration of the C-H frequency is specially strong; 
in tetrachlorethane, for example, we have. 

CH :*>= 2984 cm - 1 and CD : —2240 om.* 1 in’i 

dichlorethylene: 

CH «=> 3080 cm.-' and CD • = 2326 cm. -1 . 

An approximate estimate of the bond strength, 
using elementary vibration theory, gives a greater 
value for deuterium than for light hydrogen m those 
compounds 

We intend to discuss these new results further 
elsewhere m conjunction with earlier polarisation 
measurements* 

B Thvmpy 

Geophysical Institute, 

Bergens Museum, 

Bergen, 

March 28. 


We have considered a formula involving the re¬ 
duced mass p, namely, io*r < , , v'P = const., and ex¬ 
amined it with relation to experimental data for 
non-hydnde molecules Using Clark's nomenclature, 
it is found that for the molecular periods KK, KL 
and KM whioh he discussed, the agreement is very 
nearly as good as with his formula and almost 
certain to be within the limits of observational error. 
In addition, it gives identical constants for the 
isotopes B ,4 0 and B n O, and for H, and HD 
The formula also gives consistent results for the 
LL and MM penods, and it is found that the constant 
for the KL period is the mean of the constants for 
the KK and LL periods, and that for KM the mean 
of KK and MM. Finally, the constant for each 
period is no longer arbitrary, but is approximately 
proportional to the number of completed electronic 
shells in the molecule, the value for the KK period 
being 10-8 X 10“** gm.i cm 
We hope to publish a fullor account of this work 
shortly 

H 8. Allkn 
A K. Longa i it 

Physical Laboratory, 

University, 

St Andrews 
March 20 


Raman Spectra of some Deuterium Compounds 


Using a high intensity glass spectrograph with a 
dispersion of 16 A per mm. we have measured the 
Raman frequencies of tetrachlordeutenum-ethane 
and ots-(rons doutenum-dichlorethylene prepared 
from heavy water. The results are briefly given 
below, together with mean values of the Raman 
frequencies (cm.- 1 ) of the corresponding light hydrogen 
compounds taken from earlier measurements 1 for 
oompanson. Intensities are givon.m brackets. 


C * D * C1 ‘ ’ 78S(6)' 847$’ 3G2<S) ' 5S8<B) - «*»<«>• 701 < 8 >' 

CJWJ.. 395(2,1 M4,2) ’ 944(4,1 791(2,1 

itoAM.r'’' 

CAO.W) "*** 878(4)11182<4) ' 

cyva, (tmu): 34s<4), v»m), ibtow, mm), 

CJi&Urau), IHJ), 7«|r84fl<8), 1271(8), 1578(31), «**<*). 


The isotope effect is m many cases dearly deter¬ 
minative and indicates the participation of the 
hydrogens in the different osoillattons. Thus the 


X-Ray. [Study of Recovery and Recrystallisation of 
Aluminium Single Crystals 
To study recovery and recrystallisation after de¬ 
formation, we have adapted the rotation method of 
crystal analysis with flat, films placed in front of and 
behind the specimen. 

The aluminium single crystals were deformed 
by extension by 6-16 per cent It is well known 



that the asterism in the process of recovery does 
not ahange. Distinct changes in the distribution of 
intensity among the spots, sometimes accompanied 
either by their shortening or elongation, with simul¬ 
taneous increase in their sharpness could be seen on 
some elongated spots on the X-ray pictures taken by 
back reflection (see Fig, 1, a and b). 

We oonsider this phenomenon to be the result of 
the removal of stresses sad straightening of the 
elastically bent separate parts of the deformed single 
crystal. 
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Some of the deformed single crystals (10, 12 and 
16 per cent extension) have again become single 
crystals after reoryataUisation at temperatures coin¬ 
ciding with those of Kamopp and Sachs 1 , but with 
an orientation absolutely different from that of the 
deformed crystal (boo Fig 1, c and d) 

N Skljakow 

Institute of Metals, K Sows 

Leningrad 

>R Ksmopp and J Saclw, 7, Pby , 48, 283 , 1927 


a-p Transformation of Muscle Protein m situ 
In a recent letter 1 we described the prediction and 
discovory by X-rays of an a-P intramolecular trans¬ 
formation on stretching myosin, and pointed out the 
close analogy in molecular configuration and elastic 
properties betwoen myosm and the labile (‘super- 
contracting’) form of hair keratin Wo are now able 
to report that we have at last succeeded in bringing 


about the transformation by stretching muscle itself. 
Details will bo given elsewhere at the moment, 
the change has been demonstrated both in frog’s 
sartorius muscle and m the retractor muscle of the 
foot of Mytilus edtihe 

Shortly after writing our previous letter, we 
became acquainted with an almost simultaneous 
paper by H H Weber‘, describing mdependent 
optical and elastic experiments on myosm threads 
It is interesting to note that Weber’s results also 
indicate, as is shown directly and unambiguously by 
X-ray analysis, that the my osin mulct ule is normally 
in a folded configuration endowed with inherent 
long-range elastuity 

W T AsrmJKY 
Sum Dickinson 

Textile Physics Laboratory, 

University of Leeds 
April 11 


Points from Foregoing Letters 


Thk green fiash at sunset is a common occurrence 
when overlooking the sea from a certain height, 
according to Prof F P. Worley, of Auckland, New 
Zealand In one instance fringes of violet and of bluo 
preceded a final blue-green From this and from the 
fact that on one occasion the full moon shortly after 
sunset appeared green, Prof Worley concludes that 
while atmospheric dispersion may be the primary 
cause of the coloured flash, the contrast between the 
coloured edges and the non-lummous remainder of 
the setting sun may modify considerably the sub¬ 
jective colour effects. 

The structure of the softer parts of fossil animals 
is relatively seldom maintained Prof A Petrun- 
kevitch submits a photograph of the transversely 
striated musole of a fungus-gnat (probably Scuira) 
whioh had been embalmed some thirty million years 
ago in a piece of amber, now in the British Museum 

From the change in the structure of the light 
scattered by carbon tetrachloride when the tempera¬ 
ture of the liquid is raised. Sir C V. Raman and Mr. 
B V. Raghavendra Rao infer that, os the temperature 
increases, the thermal energy of liquids becomes less 
like that of ordered wave-trains of sound 

Prof. J. W. Munro appeals for stricter control of 
the practice of fumigation and for support of research 
to make fumigation safer and more efficient, so that 
it may also be applied in the ease of insects infesting 
foodstuffs and other consumable stores. 

Dr. K. A. C. Elliott finds that cancer tissue of the 
rat, while respiring at a rate equal to that of many 
other tissue^, cannot oxidise succinic or malic acids 
He therefore disagrees with Prof, Szent-GyOrgyi’s 
generalisation that respiration oonsists mainly m the 
reversible oxidation ox those acids and believes that 
Prof. Szent-Gyftrgyi's findings apply mainly to minced 
tissues. 

Living oells derive their energy largely from the 
oxidation or break-up of sugar-like substances. In 
the absence of oxygen, lactic acid is formed (fermen¬ 
tation). If oxygen is present the sugar is completely 
oxidised to carbon dioxide, and the lactic acid dis¬ 
appear* (Pasteur effect). Dr. F. Dickens finds that 


in the presence of traces of the dye-stuff pheno- 
safmnme, the respiration of brain tissue produces both 
carbon dioxide and lactic acid, ho that the Pasteur 
effect is apparently inhibited 

At temperatures near the absolute zero, the amount 
of heat necessary to produce an appreciable change in 
temporature in very much smaller than at ordinary 
temperature Taking advantage of this fact, Dr F, 
Simon has constructed a low-temperaturo calorimeter 
which registers 10-* oal /sec He discusses the means 
for increasing the sensitivity a thousand fold so as 
to be able to measure by means of the heat emitted 
the absolute energy connected with many radioactive 
transformations 

Prof. H S Alien and Mr. A K Longair point out 
that the simple formula whioh, in a diatom 10 rnolo- 
eule, connect the vibration and the intcmuclear 
distance (magnitudes deduced from the band spectra 
of the bght omitted by such moleculos) do not hold 
accurately They propose to introduce another 
factor, the ‘reduced mass’ (equal to the product of the 
masses of the atoms divided by their sum). This 
makes the formula fit better and renders the ‘con¬ 
stant’ for oach period approximately proportional to 
the number of completed eleotromo shells m the 
molecule 

The spectra of the light scattered by certain com¬ 
pounds of carbon, ohlonne and heavy hydrogen 
(CjD.Cl,. CtD,Cl*) have been compared by Prof. 
B. Trumpy with those of the corresponding com¬ 
pounds containing ordinary hydrogen (da- and tetra- 
chlorethane). From changes in the wave-length of 
some of the spectrum lines, he deduoes how the 
hydrogen atom participates in certain Intra-moleoular 
oscillations 

Meesrs N Seljakow and E. Sows submit photo¬ 
graphs showing the changes taking place in the shape 
and intensity of the spots of X-ray defraction patterns, 
when single crystals of aluminium are deformed by 
extension and then allowed to reoover They con¬ 
sider the ohanges to be due to the removal of stresses 
and straightening of the elastaoally bent separate parts 
of the deformed single crystal. 
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Science News a Century Ago 
Work of the Cambridge Observatory 

According to tlie London and Edinburgh Philo¬ 
sophical Magazine, at a meeting of the Cambridge 
Philosophical Socioty held on May 4, 1835, “Prof. 
Airy gave an account of recent results obtained at 
the Observatory , namely, 1st, That the discrepancy 
of the observations of the obliquity of the Koliptio at 
the summer and winter solstices formerly noticed, 
had disappeared on usuig the refraction corresponding 
to a new barometer which stands l-10th of an mch 
higher than one formerly used 2nd, That the mass 
of Jupiter, as determined by observations of the 
4th Satellite in 1834, is almost oxactly the same as 
that obtained in 1832 und 1833, namely l-1048th of 
the Sun’s mass 3rdly, That the time of rotation of 
Jupiter, as determined by a spot, is 9h, 55m, 21s 
tho spot from which the determination was obtamed 
made 225 revolutions in 93 days ” 

Marine Meteorology at the Royal Society 

At a mooting of the Koyal Society held on May 7, 
1835, at which Su John Henmo presided, five papers 
were road, moluding throo on marine metoorology, 
communicated by Capt Beaufort, R N They were 
entitled “Hygrometncal Observations mado on 
boaid His Majesty’s suiveymg vessel .Etna”, 
“Meteorological Register from tho 1st of January to 
the 1st of Novembor 1834” and “Meteorological 
Register kept on board His Majesty’s Ship Thunder, 
between the 1st of January and the 30th of Juno 
1834”. This last ‘register’ had been k<mt by R Owen, 
Commander, while the other, from January 1 until 
November 1, 1834, had been kept by Edward Barnett 
and oontamed observations made during a voyage 
across the Atlantio 

Cooking by Gas 

On May 7, 1835, a correspondent, "M. P.”, writing 
from Hitchm to the editor of tho Mechanics' Magazine, 
began his letter : “If any of your long list of readers 
arc smitten with the desire of diffusing useful know¬ 
ledge, and are in possession of the information I seek, 
they will thank mo for affording them an opportunity 
of indulging that laudable and fashionable pro¬ 
pensity.” A gas works had just been erected m 
Hitolun, and attempts were being made to use tho 
gas for cooking. “M P ” said they hod tried an 
apparatus described in the fifteenth volume of the 
Mechanics' Magazine. “It consists,” he said, “of 
nothing more than a oyhnder of thin sheet iron, 
twelve inches high, six inohes wide at the bottom and 
three at the top. The bottom is open and the top is 
covered with a piece of thin wire gauze.” The gas 
pipe being earned up two mohes into the cylinder, the 
gas jets mixed with the common air and ascended 
together through the gauze and were set fire to at 
the top. Results of experiments, “M. P.” said, 
showed that two quarts of water could be boiled by 
the application of three feet of gas, and as the price 
of gas was 12s. 6d, per thousand feet the expense was 
only a halfpenny. He was, however, desirous of 
having further information on the subject. 

Wheatstone on Speaking Machines 

At the Royal Institution on May 8, 1836, Wheat¬ 
stone delivered a lecture on speaking machines. Mr. 
Wheatstone, said the Record of General Science, gave 
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an account of the different attempts which had been 
made to mvent speaking machines from the time 
when the oracular responses were delivered at 
Delphi, through the period when a spoaking head 
was exhibited by the Pope towards the end of the 
tenth century, and others afterwards by Roger 
Bacon and Albertus Magnus, with tho impositions 
which wore practised upon the credulous, to tho 
present tune when the principle of a spoaking machine 
had been developed by Mr Willis Van Hoknont was 
one of the first to wnte upon the adaptation of the 
organs of voice to tho articulation of tho letters He 
considered that tho letters of tho alphabet con¬ 
stituted the order in which articulate sounds were 
naturally produces!, by the structure of tho tongue 
and the larynx , that when one letter is utterod the 
tonguo is in tho proper position for the pronunciation 
of the subsequent one Wheatstone gave a demon¬ 
stration with a copy of a speaking machine which 
had been invented in Germany, tho words ‘mamma’, 
papa’, ‘mother’, ‘father’ and ‘summer’ being dis¬ 
tinctly pronouncod Tho instrument consisted of a 
pair of bellows, to which a tube was fixed and whioh 
ended in a bell, the aperture of which was regulated 
by the hand so as to produce tho sounds 


Societies and Academies 

Dublin * 

Royal Irish Academy, March 16 W. B Morton : 
Vortex polygons A revision and completion of the 
classical investigation of J J. Thomson on the 
stability of tho rotation of a set of equal straight 
vortox-filaments at tho angular pomt of a regular 
polygon. It is found that the period of rotation is 
that also of the most rapid oscillations about steady 
motion, the shorter periods given m the former work 
for five and six vortices being spurious, and arising 
from an unjustifiable stop in the analysis. The motion 
of seven vortices is on the border line between 
stability and instability, one of the ouoillations having 
vanishing frequency, to the first order of approxi¬ 
mation. The modes of motion in each case are 
examined in detail 

Paris ,' 

Academy of Sciences, Maroh 18 (CLB., 200, 093-1076) 
Georges Claude : The campaign of the Tunisie. 
Auguste Lumi£re and Mule. Suzanne Sonnkby : 
The mode of action of suspensions of carbon intro¬ 
duced into the circulation Intravenous injections 
of carbon induce hyperleucocytosis, roughly doubling 
the proportion of white oorpusoles Samuel Eilen- 
bebg : Invariance with respect to small trans¬ 
formations. Claude Chbv alley : The definition of 
Betti groups of closed ensembles. Georges Valibon 
The Borel directions of meromorph functions of zero 
order M. Lavrentieyf : A class of continued repre¬ 
sentations. Charles Lbdoux : A stroboscopio 
torsiometer for the "determination of the power of a 
motopropulsive group of a ship. Pierre Sai.et : 
The velocity of light deduoed from measurement* of 
stellar radial velocities. The difference between the 
velooity of light deduoed by the spectroscopic 
method from stellar radial velocities and that of 
Miohelson is not due to a systematic'error depending 
on the hour angle in the star observations AndrA 
Gouobnheim : The acouraoy obtained in determina¬ 
tions of latitude by means of the prism astrolabe. 
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Loiseau : The rational mechanics of the Euclidian 
connexions and a neoessary form of all physical 
laws. Pierre J OLiBOia • A new arrangement of 
the diffusion pump. Description, with diagram, of a 
combined Sprengel pump and mercury vapour pump 
Pierre Auger, Albert Rosenberg and Francois 
Bertein , The characters of two corpuscular com¬ 
ponents of the cosmic radiation Experiments con¬ 
firming the view given m an earlier papor, that there 
are two groups of primary corpuscular oosmic rays, 
both of great energy, but absorbed differently by 
matter Marcus Francis and Toheng-Da-Tchang 
Tho preparation of thm layers of uranium oxido, 
U.O., by electrolysis Deposits of less than 0 2 
mgm per square cm are adherent, evon after 
ignition. Leonard Sosnowski The artificial radio¬ 
activity of bismuth Tho excited radioactivity wan 
very weak, but its variation of intensity followed an 
exponential law The capture of a neutron by tho 
bismuth nucleus is accompanied neither by emission 
of a proton nor by the emission of an a-purticlo 
Maurice de Broglie . Remarks on the procodmg 
communication. Jean Perreu Tho tonometry of 
saline solutions Victor Henri and Pierre 
Anoenot Tho ultra-violet absorption spectrum of 
pyndine Three frequencies, 600 cm ~ l , 1,029 cm _l 
and 1,488 cm. -1 are found in Raman, infra-red and 
ultra-violet spectra. Mllk Cecils Stora Con¬ 
tribution to the phyBioo-chemical study of photo 
sensitive eleotrodos with colouring matters Jean J 
Trillat and M Pai<5 The annealing of pure 
aluminium The results of an X-ray study of com¬ 
mercial (99 per cent) and refined (99-993 por cent) 
aluminium. Paul Laffitte and Pierre Granda- 
dam : The nitride formation of some metals The 
production of nitride was studiod by measuring the 
changes in eleotrioal resistance of a wire heated in 
nitrogen or m ammonia M Lemarchands and 
Mllk D Saunter . Tho reaotion of the metalloids 
on tho basio oxides Study of the substance obtained 
by grinding iodine with mercuric oxide in a mortar 
its constitution is HgOI,. Paul Job, Mme Marie 
Freymann and Ren£ Freymann : Absolution 
spectra m the near infra-rod of organic and mtnoral 
derivatives of ammonia. Armand Marie de 
Fioquelmont : The aotion of ammonia on the tetra- 
mer of phosphorus biohloronitnde. The final product 
is always phosphorus nitride, P,N, P P Bouu- 
NiKorr . Tho heat of hydration of mortars Jacques 
Pabrod . The oxidation products of (d-arabino) 
tetrahydroxybutyl.4 imidazol by nitnc acid IdfcoN 
Palfray : Some new mineral salts of urea. Robert 
Lbvaillant : The action of methyl ohlorsulphonate 
on methyl aoetate : the action of dimethyl sulphate 
on acotyl chloride. Mllb. Simonne CaillAre . The 
signification of the phenomenon of incandescence 
shown by certain antigontes. Vaxj£rien Aoafonoff , 
Some considerations on the colloidal part of French 
soils Mabce* Pichot : The imbibition and swelling 
of the clay of arable soil and their relations with the 
solids in nvers Daniel Barbies, Daniel Chalonoe 
and Etienne Vassy : The effect of the temperature 
of the stratosphere on the spectrum of ozone 
Charles Fabry : Remarks on the preceding paper, 
St. Jonesoo i Pollination in certain ephemeral 
flowers. RentA Lbbiohb and Rrn£ Fontaine 
Demonstration by aortography at the thorotrast of 
the vasodilating effect of peri-arterial sympathectomy. 
Analysis of this effect, Vt.t.b Jbakkb UtvY : Ex- 
perimental alcoholism. Cellular hypersensibility due 
to aoidosis. Jakes Basset, Eugene Wollman, 


Mme, Elisabeth Wollman and Michel A. Maohe- 
bobuf : Studies on the biologioal effects of ultra- 
pressures. The action of very high pressures on tho 
bacteriophages of spores and on autolysins. Michel 
Weinberg and Jean Davesne . The antitoxic titre 
and anti-infeotious power of therapeutic sera 

Leningrad 

Academy of Sciences (C R , 1, No 1 , 1936). M 
Lavbentjev Some properties of univalent funotions 
O Zhitomibskij • Classification of cubic forms A 
Ivanov . Perturbations m the movement of tho 
minor planot (122) Gerda during tho period 1904-36, 
and the ephemens of the planot for the opposition 
in 1936 B Numkrov : The problem of the deter¬ 
mination of the geoid on tho basis of gravity observa¬ 
tions S Rodionov, M Pavlova, N Rkjnov, N 
Stupnikov and A. Juzefovioh . The short ultra¬ 
violet m the solar spectrum N. Andkkjev : Measure¬ 
ment of tho amplitude of vibration by a finger O 
Leipunskij The stenc factor m the equation of 
the rate of activated adsorption E. Brumberg : A 
new sensitive polarisoope V Dubov Local tides 
of the Baltic Sea and their connexion with inundation 
at Leningrad F Loewinson-Lessing . Two kinds 
of correlation between the atomic numbers and atomio 
weights of chemical elements J. Kkrxis Does the 
irradiation of the soma produce mutations in tho 
germ cells t M. Timofbjeva Frost resistance of 
winter cereals m connexion with the phasic develop¬ 
ment and hardening of plants N Petinov • Methods 
of controlling tho gram quality of irrigated wheats 
While watering by flooding reduces the protem 
content of gram, spraying in creases both the amount 
of gram and its protem oontent. E Slastenko 
The Scorpaena of the Blook Sea 

Vienna 

Academy of Sciences, Feb 28 Margarets Hoffer 
Determination of tho polonium content from salts'of 
thiok layers. Herbert Habkrt-andt, Berta Karlik 
and Karl Przibram . Fluorescence of fluorite (4) 
Detection of uranium m fluorites and low-temperature 
fluorescence After intense ignition, fluorites show a 
green uranium band, which servos in estimating the 
uranium oontont The nearer the fluorite is to acid 
oruptive rock, the more frequent and tho more 
dominant is the yellowish-green fluoresoence of the 
ytterbium. Varying relative concentrations of 
ytterbium and europium m fluorites from different 
sources are indicated. R, Bbinokmann Compara¬ 
tive researches in the Gosau Basin of the north¬ 
eastern Alps Adolf MVller and Maurice Dorf- 
man : Photoohemioal behaviour of pyndme, 2- 
benzyipyndme, papaverine and various derivatives 
When irradiated with a quartz lamp in the air. 
2-benzylpyndme undergoes two mam reactions In 
the short-wave ultra-violet, a yellow aldehydic com¬ 
pound is formed, the pyridine ring probably being 
ruptured In the long-wave ultra-violet, photo¬ 
oxidation to 2-benzoylpyridme and 1 . 2-di-a-pyridyl- 
1 . 2-diphenylethane occurs ; papaveraldme is formed 
simdarly from papaverine F. Hess : Reply to 
Arthur Wagner’s “Critical Remarks on the Daily 
Course of Cosmio Ultra-radiation". The reality of the 
daily course of ultra-violet radiation indicated earlier 
by Hess, Steinmaurer and Graziadei is confirmed 
Josef A. Fribbsch : Statistical determination of tbe 
effect of barometrio pressure on ultra-radiation. By 
a modification m the method of calculating, errors 
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involved m the statistical method of ascertaining the 
air-pressure coefficient of ultra-radiation are taken 
into account. Armin Dadibu and Hans Kopfeb : 
The Raman spectrum of liquid deuterium chloride. 
This speotrum consists of a wide, diffuse band of 
low mtensity and with a maximum at 2041 cm 
Under analogous conditions, ordinary liquid hydrogen 
ohlonde furnishes a band at 2822 cm Guido 
Maohek The action of aromatio hydroxy-sulphomc 
aoids on hippuric acid (1). The interaction of lnp- 
puric acid and the three isomerio cresols, phenol 
and [i-naphthol yields salt-Iiko molecular compounds 
of the hydroxy ben iono (or nnphthol) with glycocoll 
(liberated from tho hippunc acid) m oquimolecular 
proportions. Leopold Schmid and Charlotte 
IChmeny Investigation on Flores verbose ». The 
identity of tho acid found, together with tho colouring 
matter crocetin, in these flowers with n-1 14- 
tetradeoandiuarboxyhc acid is confirmed by the 
synthesis of tho acid from scbacic acid, by way of 
detandiol Hans I’k/.iiiram The life of the water - 
boetle, Hydroeus piveus, L. (Col Hydroph ), without 
antenna The foolers are not unconditionally necossary 
to the breathing of Hydroeus in water 


Forthcoming Events 

[Meetings marked with an asterisk are open to the public ] 

Sunday, May S 

British Museum (Natural History), at 3 and 4 30 — 
M A Phillips "Birds” * 

Tuesday, May 7 

University College, London, at 5 — Dr E W Fish 
“The Physiology of tho Teeth” (succeeding lecture on 
May 14) • 

Institution of Civil Engineers, at 6—Prof. O T 
Jones ■ “Geophysics" (James Forrest Lecture) 

Wednesday, May 8 

Institute of Metals, at 8 —(at the Institution of Me¬ 
chanical Engineers, Storey’s Gate, Westminster, S.W.l) 

•—-Prof W L Bragg “Atomic Arrangements in Metals 
and Alloys” (Annual May Lecture) 

Thursday, May 9 

St Mary's Hospital, London, at 5 —Prof E. D. Adrian 
“The Electrical Activity of the Brain".* 

Kino's Collude, London, at 5 30.—Hugh Braun "The 
Development of the Castle in England and Wales” 
(succeeding lectures on May 18, 23 and 30) * 

Friday, May 10 

Royal Institution, at 9—Dr. C S. Myers “The 
Scientific Approach to Vocational Guidance”. 

Electrical Association for Women, May 8-11.— 
Annual Conference to be held in Manchester and 
Salford. 

Margaret, Lady Moir . President. 


Official Publications Received 
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tt» Royal Dublin Society, VoL fl 
> tbs iControl of SeedUagWiL tJ 


Bristol Museum and Art G*Uery. Publication 1ft. Explanatory 
Guide to the Geological Belief Map of the Bristol Distriot By Prof 
S. H. Reynolds Second edition. Pp 24 (Bristol Bristol Museum 


i4i net 
cultural Progress 
itlon Vol 12, 19! 


Offloe.) < 

Agrioul___ _ 

Association Vol 12, 1938 Pp 204. 

* Exhibition 1938 British C 
by the Association of British Chemloal i 
don Association of British Chemical 1 

OTHER CODNTUaS 

U S Department of Agriculture. Circular No 334 Cliaractera 
Useful In distinguishing Larva of PopWis japonic* and other Intro¬ 
duced Scarabnida from Native Speck* By Robert J Sim. Pp 20 
(Washington, D C Government Printing Office) S cents 

Comptes rend us de la septltme s4ance do la Commission GSodMque 
BalUque rtuide A Leningrad et Moscou du 12 au 19 Septembre 1984. 
1‘ partle - Procts-verbaux et rapports RedlgSs par nmari Bonadortf 
Pp. 1U +182 2* pan if • Communications RedigSs par Dmarl Bons- 
dorfl Pp 11 + 429 (Helsinki Commlseion G4odiSslque Baltlqne) 
Obras eompletas y Correspondencla elentiflca de Florentlno Ameg- 
lilno Vol 14 Inveetlgaeiones de morfologia fllogonfitlca en loa 
molares euperiores de los ungulados Kdicdn Oflclal ordenada por el 
Goblerno de la Provlncla de Buenos Aires Dlriglda por Alfredo J 
Toroelll Pp 819 4-271 plates (La Plata.) 

Carnegie Endowment for International Peace Annual Report for 
1934 of the Division of Intercourse and Education By Nicholas 
Murray Butler Pp 88 -I 8 plates (Washington, D C , and New York . 

Cam- - -- *- -- - 

ni 

Annual Report of the Director to the Bo- 

1934 (Publication 836 ) Pp 187-280 + plates 13-24 (Chicago 
Field Museum of Natural History) 1 dollar 
New York Academy of Sciences. Scientific Survey or Porto Blco 
and the Virgin Islands Vol 14, Part 2 Insects of Porto Rloo and 
the Virgin Islands—Homoptera (excepting the Stemorhynchl) By 
Herbert Osborn Pp 111-260 (Now fork City New York Acadomv 
of Scienoos ) 2 dollars 

Imperial College of Tropical Apiculture lew Temperature 

Research Station Memoir No 1 The Storage *- J - **- 

By C W Wardlaw and E R Leonard Pp 20 i 
College of Tropical Agriculture ) 2s net 

Bulletin of the Amerioan Museum or Natural History 

Art. 4 Wallaoe’s Line and the Distribution oT Anglo-Al- 

Mammals. By Henry 0 Raven. Pp. U+ 179-293 (New York 
American Museum of Natural History ) 

South Australia Department of Mines Mining Review for tho 
Half-Year ended June SOtli, 1B34 (No 90 ) Pp. 72+2 plates. (Ade- 


Jouraal of the Faculty of Agriculture, Hokkaido Imperial Uni¬ 
versity. Vol 36, Part 2 . Mycologies! and Pathological Studlea on the 
Downy Mildew of Italian Millet By Makoto Hiura Pp 121-284 + 
platea 9-14 (Tokyo Manuen Co , Ltd ) 

Bernice P Bishop Museum Oooasional Papers VoL 10, No 18 
New Nsmerteans from Hswsll. By W. R. Coe Pp 9. VOL 10, No 

19 Taxonomic Studlea of Ralxtean Plant*. By John - 

Pp 8 Vol. 10, No 20 Anatomy of Hawaiian P, 


T G Tunckor and William D Gray. Pp 19 Vol. 10, N6t 

IJst of Hawaiian Ant*. By WlUiam Morton Wheeler Pp. *1. - 

No 22 Check Ll*t of the Fake Scorpion* of Oceania By J C 
Chamberlin. Pt> 14 VoL 10, No 28 Indo Paolflc Terrestrial 
Tslltridae By K Stepbensen Pp 20 Vol. 10. No 24 New and 
Rare Polynesian Crustacea. By Charles Howard Edmondson Pp 
(Honolulu Bernloe P Bishop Museum > 


Memoirs of the Bernice P Bishop Mu*t_^ 

Fishes of Oceania, Supplement 2. By HenryW 
(Honolulu Bernice F. Bishop Museum.) 

Bernloe P Bishop Museum Bulletin 118 Society Islands Insects 


ler. Pp 388-469 


Bernloe P Bishop Museum Bulletin 118 Society Islands Insects 
(Pacific Entomological Survey, Publication 6) Pp 156 Bulletin 
114 ■ Harquesan Insects, 2 (Pacific Entomological Survey, Publica¬ 
tion 7 ) Pp 11 + 378 Bulletin 123 Archseology of the Pacific Equa¬ 
torial Islands By Kenneth P. Emory (Wfflppoorwill Expedition, 
Publication No 4.) Pv. 43+6 plates. BnUAto 126 Hawaiian 
Hellcinldae. By Marie C. NeaL A 102. Bulletin 126: Outline of 
Hawaiian Physical Therapeutic*. By B S. Cralchill Handy, Mary 
Kawena Pukul and Katherine Livermore PpTBl. Bulletin 127 • 
The Legend* of Maul and Tahakl Translated for J. I. Sttmson. Pp 
100 Bulletin 128 Flowering Plante of Samoa. By ErUngUhiiatopher- 
•en. Pp ltl+221 Bulletin 129 Polvohaata from HawaiL By 
Maximilian Holly Pp 83 (Honolulu Bernice P. Bishop Museum). 


Cataloqurs 

Foyle* Catalogue or Books on Folklore, Comparative Religion, 
Krtfcotojg (New and Secondhand). Pp 12 (London W and 0 

Books, Periodicals and Pamphlet* cm Geology, Including Palaeon¬ 
tology, Mineralogy and Mining (New Serfs*, No 40) Pp. 44. (Lon¬ 
don Wheldpn and Wesley, ltd.) 

Electrical Measuring instruments. (Special List No. 5) Pp fit. 
Polarograph Pp 2 (KOln E. Ley bold's Nachifolfier A.-G. 
London • W. Edwards and Oo.) 
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Protection of Aborigines in West Australia 
ANOTHER chapter has been added to the 
annals, too often distressing, of the abori¬ 
gines of Australia in the report on conditions in 
West Australia which is referred to elsewhere in 
this issue (p 798) The Commissioner, Mr H D. 
Moseley, to whom the investigation was entrusted 
in 1934, discloses a situation which in certain 
respects is sufficiently grave , but happily his 
statement does not endorse the allegations of 
callousness and brutality m the treatment of the 
aborigines to which currency has been given 
For some time, publio opinion in Australia haB 
shown a slow but steady growth m the direction 
of a more rational and considered policy in the 
treatment of the aborigines The movement began 
with the efforts of the late Dr H Basedow some 
years ago to secure substantial reserves of land, 
upon which aborigines still living under tribal 
conditions might be ensured m their liberty to 
range over an area adequate for the exercise of 
their primitive economy as ‘food-gatherers’ in the 
technical sense of the term employed by the 
anthropologist Unfortunately this—in the modem 
view uneoonomio—mode of livelihood demands a 
considerable stretch of undisturbed country for 
the support of even a small group of people, and 
although the policy of preserving land for the 
exclusive use of the native, from whioh white 
settlement is barred, of late years has been followed 
on the whole with consistency, constant vigilanoe 
has had to be exercised by anthropologists and 
others interested in the welfare of the black- 
fellow to protect him against those who have 
desired the development of the land for eoonomio 
uses and to their own advantage. That these 
efforts have not always been entirely successful 
is suggested by recent representation to the 
authorities that the aborigines were in danger of 
suffering privation through being forced off their 
hunting grounds by encroachment on their land. 

In many respects the aborigines of West Australia 
have been more fortunate than their fellows in 
other States. On the whole, conditions have 
favoured the survival of their tribal organisation 
to a greater degree than elsewhere exoept, perhaps, 
in the central area and in the Northern Territories. 
The growth of white settlement in West Australia 
until the opening of the gold fields in the latter 
part of the nineteenth oentury was slower and 
more sparse than in most of the other parts of 
Australia, and the development of the northern 
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area, where the nearest approach to untouched 
tribal conditions still exists, was late The dis¬ 
tinction to be drawn between conditions in the 
northern and southern areas of the State is dearly 
to be discerned in the report of the Commissioner, 
where there is a lamentable picture of degeneration 
as it occurs among the aborigines of the southern 
area owing to longer and closer contact with white 
civilisation. It is especially apparent in the pitiable 
situation of the half-caste, which has arisen out 
of the undesirable conditions attendant on the 
proximity of aboriginal camps to the towns 

Partly as a consequence of this late development, 
the problem of the aboriginal m West Australia 
has been approached on the whole with a greater 
sense of responsibility and in a more enlightened 
spirit than would have been possible in an earlier 
day Policy has been inspired by a genuine, if 
not always well-directed, desire to secure the well¬ 
being of the blackfellow That policy has been 
applied for some time past through officials who 
not only had sympathy with the native point of 
view, but also had knowledge of aboriginal tradition 
and organisation The crux of the problem has 
been, and continues to be, the aboriginal spoiled 
by too dose oontact with white dvilisation, who 
at best lives by casual employment, and on the 
fringe of the towns often will end by becoming 
a more or less permanent burden on the community 

To admit that the system of aboriginal protection 
in West Australia is not without its merits is not 
necessarily to argue that it is beyond reproach 
A perusal of the report of the Commissioner on 
present conditions would do much to remove that 
illusion, even though there is a suggestion that 
fhotion between missionary and squatter may 
have been responsible for some of the more serious 
accusations which have been bandied about; 
while the denunciation of labour conditions on the 
stations as virtual slavery would appear to belong 
to that class of hysterioal overstatement which 
seems inseparable from all agitation for reform. 
Yet, when all allowances are made, it would be 
difficult to frame stronger expressions of anim¬ 
adversion than oertam sections of this report. 
This can be conveyed -only imperfectly in a 
summary. 

In carrying out his duties of investigation, Mr. 
Moseley wisely did not oonfine himself- to the 
examination of witnesses, but travelled about the 
State to inspect conditions himself. In this way 
he oovered some 14,000 miles within the year. 
On tiie whole, bis report on conditions in the north 


cannot but be regarded as favourable. The ‘bush’ 
native, he agrees, is at his best when left alone, 
and he reoommends that in order to ensure this, 
the lands at present in occupation by bush tribes 
should be secured to them as reserves, and that 
further reserves should be declared, to anticipate 
closer white settlement Nor does he find that 
conditions among the natives on the stations, 
whether privately owned as pastoral farms or 
Government-owned, are unfavourable Occupa¬ 
tion suited to the character and capacities of the 
native is open to them in pastoral pursuits He 
oritioises the Government stations, however, for 
not keeping the natives sufficiently fully employed 

In these ciroumstancos, Mr Moseley is by no 
means m favour of the pohoy of looating all 
aborigines on reserves Throughout the report he 
stresses the advantage, and indeed the necessity, 
of finding suitable occupation for the aborigines 
On the stations, they are already engaged in suit¬ 
able pastoral pursuits, and the ohildren receive a 
preliminary training for these pursuits in tile 
natural order of things Removal to the reserves, 
even if an attempt were then made to bring them 
more under the influonoe of the code of white 
civilisation, as has been suggested, “would not 
react to their advantage’ ’ In another section of his 
report, while considering the proposal m connexion 
with the aborigines of the southern area, he points 
to the overcrowding of the reserves which such 
removal would entail 

If Mr. Moseley finds little on whioh to comment 
in the social and eoonomio condition of the 
aborigines of the north—even the so-called 
slavery, whereby no wages are paid, is shown to 
be beneficial to the native rather than an eoonomio 
advantage for the farmer—the case is far otherwise 
when the question of health and provision of 
medical attention is under consideration. The lack 
of provision for early diagnosis and hospital treat¬ 
ment is made the subjeot of severe comment. 
In fairness, it must be pointed out that responsi¬ 
bility for the inadequacy of the measures for 
dealing with leprosy, whioh oall for the most 
serious strictures, are not entirely those of the 
State, as the care of leprosy comes under the 
authority of the Federal Government—affording 
material for consideration by those who advocate 
that the entire responsibility for the aborigines 
should be handed over to Federal authority. Mr. 
Moseley offers certain suggestions for dealing with 
the provision of medical treatment; but he 
regards the question as one of such gravity as to 
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warrant the appointment of a medical man to hold 
the office of district protector of the aborigines 
Stricture of the lack of proper medical attention 
and hospital accommodation is not confined to 
conditions in the northern area only, though there, 
owing to the conditions of settlement, it presents 
the more serious problem In the southern area it is 
a problem which can be solved by the enlargement 
of existing hospital arrangements, although these, 
it may be mentioned, are also severely criticised, 
both for their character and their limited extent 
Apart from the medical question, the problems 
of the southern area are essentially different from 
those of the northern area—the Commissioner 
notes, with a surprise that is almost naive, the 
relative unimportance of the half-breed element in 
the north The grave problems of the south—and 
they are indeed grave—are the half-eastoH and 
persons of abongmal descent, the character of the 
Government settlements, and the situation of 
aboriginal camps in proximity to the towns 
Nothing could well be stronger than the criticisms 
which are levelled against existing conditions. They 
constitute a grave indictment of the methods of 
administration, and call for no further comment 
Here Mr Moseley recommends what is virtually a 
wholesale clearance and the provision for able- 
bodied aborigines and the half-castes of Govern¬ 
ment farm stations, which will allow of agricul¬ 
tural and horticultural allotments, and give facilities 
for training very much on the same lines as the 
provision which has been made in Queensland 
While conditions such as those censured at the 
Moore River settlement must be attributed to lack 
of supervision and as suoh chargeable to the 
administration, the report recognises that the 
system, and not the responsible official, the Chief 
Protector of the Aborigines, is to blame The Chief 
Protector has been chained to his office at Perth, 
and it has not been possible for him to perform 
his proper function of travelling and inspection. 
Muoh of the work of his Department, it is ad¬ 
mitted, has been highly successful; but it is 
pointed out that the system of honorary protectors 
j^haa not 'fknetiooed, except in the granting of 
permits for employment*, 

‘ It is evident that if, and when, the changes, 
administrative and other, recommended in this 
H>B0rt are brought into effect, the Department for 
the Protection of the Aborigines will be a vastly 
mop ® costly undertaking than it is at present. To 
•a outside view it certainly would appear that a 
Ottty which must necessarily entail a heavy 


expenditure to make it worth while at all, has 
suffered m performance from economy In this 
connexion, perhaps, the relevant figures may be 
left to speak for themselves Of all the States 
of the Australian Commonwealth, West Australia 
has by far the greatest number of aborigines under 
its control They approach thirty thousand 
(29,021) Next come the Northern Territories 
(under Federal control) with 19,336, and Queens¬ 
land, with 16,957 The lowest is South Australia 
with 3,407, and New South Wales comes next 
with 9,724 On the other hand, West Australia 
is proportionately the lowest m expenditure, 
her aboriginal administration costing £28,340 
per annum as against Queensland, £41,128, 
New South Wales, £53,124 and South Australia, 
£23,000 While cost per head would be no fair 
criterion, owing to the difference in the conditions 
under which the natives live, for the cost of ‘bush’ 
natives is low and small numbers entail relatively 
heavy expense, yet when every allowance is made, 
the figure for West Australia seems far too low 
in comparison with that of other States It 
would appear that undue exercise of economy has 
allowed the practice of the State to fall below the 
standard of modem policy in dealing with the 
aborigines 

Mr Moseley’s report is a valuable document 
Its outstanding feature is its constructive char¬ 
acter and its grasp of realities, sympathetic, but 
unclouded by sentiment In this connexion, 
however, it must be recognised that it takes a 
very definite line that does not entirely coinoide 
with the aim of those who have advocated a 
liberal policy m dealing with the Australian 
aboriginal Only m part does it endorse the 
segregation of the blackfellow from white civilisa¬ 
tion on reserves , where by contact with white 
civilisation native organisation has broken down, 
either m part, as on the stations, or has beoome 
wholly degenerate, as near towns and settlements, 
the measure suggested is occupation and training 
under supervision or protection along lines which, 
following present trends, eventually will make the 
aboriginal self-respecting and self-supporting On 
no other condition does Mr Moseley see in the 
degenerating blackfellow and the half-caste any¬ 
thing but a danger to the oommumty If his 
pohoy be adopted, it remains to be seen whether 
the difference in conditions in Australia will 
favour a course, whioh, eminently reasonable as 
it seems in itself, has not as yet proved an un¬ 
qualified success when applied elsewhere 
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Reviews 


Sir Charles Parsons 

Scientific Paper a and Addresses of the Hon. Sir 
Charles A Parsons, OM, KG.B , F.RS 
Edited by the Hon. G. L Parsons With a 
Memoir by Lord Rayleigh, with Appendices. 
Pp. xxviu-f 200 + 8 plates (Cambridge At the 
University Press, 1934 ) 16s net 

'T'HE foreword by Lady Parsons gives the 
raison d’Ure of this book , she did not live 
to see its publication It is issued with “the hope 
of helping the interested reader to appreciate the 
gemus, the perseverance and the indomitable 
oourage of Sir Charles,” she writes, and this it 
does completely , while the personal reminiscences 
of Lord Rayleigh give us a charming picture of 
a great inventor from many points of view. 
An appendix contains a oomplete list of Sir 
Charles’s published papers from 1885 onwards, 
and in the volume are printed a number of 
these sufficient to illustrate the range of his 
activities and the development of his ideas 
The steam turbine and its story occupy the 
major part of the book Sir Charles Parsons’s 
first published utterance on the subject occurs in 
a discussion at the Institution of Civil Engineers 
on a paper on “High Speed Motors” by Gisbert 
Kapp in November 1886 The earliest paper 
printed in the volume is dated December 1887 and 
gives an account, read before the North-East 
Coast Institution of Engineers and Shipbuilders, 
of a turbine of early design applied to the working 
of dynamo electric machines There is a gap 
until we come to 1897 The application of 
the compound steam turbine to the purpose of 
marine propulsion, a paper read, at the suggestion 
of Sir William White, to the Institution of Naval 
Architects, tells of the Turbinia and her trials 
during which a mean speed of 3101 knots was 
obtained. 

Law suits and difficulties over patents had 
caused delay; a cruel experience had taught Sir 
Charles that the path of the inventor is no smooth 
road; but the Turbinia was a great suocess and 
henceforth, with some setbacks it is true—his 
losses of the Viper and the Cobra in 1901, though in 
no way connected with the turbine machinery, 
were heavy blows—the tale is one of progress and 
marked success; the latest paper printed, an 
address in 1909 to Section G (Engineering) of the 
British Association meeting in South Africa, 
describes turbines of 150,000 kilowatts. The in¬ 
dicated horse-power of the Turbinia about thirty- 
years earlier had been 1,570 horse-power. 

The story, as we follow it in the inventor’s own 


words, is of fascinating interest, and while in this 
part of the volume it relates mamly to the turbine, 
we come from time to time on remarks of much 
wider application Thus m an address to the In¬ 
stitution of Junior Engineers of 1899, Parsons 
concludes thus “It may be remarked that in 
the history of engineering progress the laws of 
natural selection generally operate m favour of 
those methods which are characterised by the 
greater simplicity or greater efficiency whether 
these advantages be great or small” 

These were the methods Parsons ever followed 
until they led him to success His address in 1904 
to Section G of the British Association deals with 
invention. Generally, he writes, “what is usually 
called an invention is the work of many in¬ 
dividuals each one adding something to the work 
of his predecessors”, and then after an account of 
the internal combustion engine, he asks, “Could 
not this very valuable invention have been intro¬ 
duced in a much shorter time by more favouring 
circumstances”, and his reply is that “a great deal 
might be done”. As part of his answer he discusses 
a matter which for long occupied his attention, 
the exploration by means of a deep shaft of the 
lower depths of the earth The means for securing 
in such a shaft a pressure and temperature at 
which man could work are considered and the 
estimate is reached that a shaft 12 miles deep 
would take 86 years to complete, that the temper¬ 
ature at the bottom would be 272° F. and the cost 
£5,000,000 The address concludes with the state¬ 
ment that the value to the world of the benefits 
due to the tools left by inventors as a heritage 
to the human race has on the average exceeded 
by ten thousand-fold the money spent'on making 
and introducing the inventions 

The volume contains two or three addresses of 
special interest. In 1919, Parsons was president of 
the British Association meeting at Bournemouth. 
The year marked the centenary of the death of Watt 
and thus led to an interesting comparison between 
the turbine Mid Watt’s engine, to which “con¬ 
suming from five to seven pounds of ooal per horse¬ 
power, mankind owes the greatest permanent 
advances in material welfare recorded in history”. 
Engineering and the War occupies a large portion 
of the address, which concludes with a reference 
to the work of the Department of Scientific and 
Industrial Research constituted in 1915. 

In his address to the Institute of Physics in 
1924, Parsons again deals with the inventor. He 
states that at one period during the War, the 
Boards of Invention and Research received more 
than 2,000 inventions and suggestions a week, of 




May 11, 1935 


NATURE 


773 


which only a minute fraction of 1 per cent were 
in any way helpful, while scarcely any were of 
practical value—a result due to the lack of 
scientific knowledge and methods of thought 
among inventors 

In 1893 Parsons carried out a number of experi¬ 
ments on carbon at high temperatures and under 
great pressures with the view of obtaining a dense 
form suitable for arc lamps and the filaments of 
incandescent lamps The experiments led to an 
attempt to produce diamonds , an account of 
these was given in a paper to the Royal Society 
in 1907, and the conclusion then reached was that 
in none of the experiments designed to melt or 
vaporise carbon under pressure has the residue con¬ 
tained more than a suspicion of black or trans¬ 
parent diamond The experiments were continued, 
and Sir Charles gave a detaded account of his work 
to the Royal Society m the Bakerian Lecture of 
1918 It is a remarkable paper, giving details of 
a long series of experiments m which almost every 
conceivable combination of pressure and tempera¬ 
ture was tried, but with almost entirely negative 
results The greatest pressures, estimated to reach 
momentarily about 300,000 atmospheres, were 
obtained by firing a 0 303 inch bullet from a rifle 
into a hole of the same diameter in a steel block 
partially filled with various substances containing 
carbon In two cases “a few crystals” were 
formed (probably from friction) The bullet had 
grazed the side of the hole, producing a small 
quantity of molten iron The results of all the 
experiments are given m an appendix, which is 
not printed in the volume under notice They are 
chiefly negative The few that were favourable 
were generally attributable to the presence of iron 
This appendix is a wonderful memento of ParsonB’s 
“genius, perseverance and indomitable courage”. 
It covers 16 pages (small print) of the Royal 
Society Transactions , it is called an abridged 
schedule, but it contains a record of some 290 
experiments of which about 25 are stated to have 
shown some indication of diamonds “A few 
crystals”, “some crystals”, “one crystal 0-5 mm 
long which burnt in oxygen”, “several crystal 
plates very like diamond” are the words used to 
describe these few results In some 90 per cent 
of the experiments the result is “Nil”, meamng 
no diaqiond formed 

The volume oonoludes With an account of the 
auxelophone by Mr. Carnegie, an instrument for 
augmenting sounds used in 1906 by Sir Henry 
Wood in his orchestra, and some details of Parsons’s 
work in improving optical glass 

In these pages, we see Sir Charles as a great 
inventor ; to realise the man we turn to Lord 
Rayleigh’s delightful memoir. They met at a 
garden-party in Cambridge during the British 


Association meeting of 1904, and some six years 
later their friendship led to a visit to Parsons’s 
home at Ray Lord Rayleigh gives an amusing 
description of his untidy study with a writing 
table in the window, from which Lady Parsons 
occasionally removed cigarette ends, burnt out 
matches, etc , no housemaid was allowed to touch 
it, in one corner a gorgeous casket presented to 
him when made a freeman of the city of Newcastle ; 
on a table at the side a cage containing a white 
cockatoo, sometimes a trial to his visitors, never 
to its owner, on the table in the centre of the 
room a litter of books and papers , but no book¬ 
case and no adequate collection of hooks of 
reference, either in the house or in his room at the 
works , a few simple tools, but no workshop 
There is an instructive story from a Cambridge 
contemporary, a fellow oarsman in the Lady 
Margaret boat of 1878 One day after a training 
breakfast, he told the crew he had an engine 
which is going to run faster than any engine to-day. 
To the reply “Rot”, he produced a paper model, 
and when he blew into it the wheels flew round , 
the oarsmen were not interested and to show 
their contempt put Parsons and his engine under 
the table, a foretaste of the reception the first 
turbine was to reoeive and of the struggles of its 
inventor Another story ll 1 ustrates his treatment of 
& difficulty which threatened to be disastrous It 
was the morning on which the Viper was to run 
her official Admiralty trial After a preliminary 
run, the crew Btruck for higher wages Parsons 
knew his own mind, and the men walked off the 
ship He collected a casual crow from the quay, 
borrowed some men from the firm which had built 
the boilers and the hull, and with this scratch crew 
the Viper ran her trial and did 37 knots 

Though 11th wrangler at Cambridge, in later 
life Parsons never used his mathematics to solve 
a problem When invited to listen to some 
analytical solution, he would say “I like some¬ 
thing geometrical 1 never was very good at 
analysis and now I have forgotten all I knew”. 

There is much more of interest m these intimate 
reminiscences Like most inventors, Parsons was 
ahve to the importance of maintaining a secret 
until properly protected , hence a bottle of some 
harmless preparation of carbon was labelled 
‘Arsenic’, and a simple wooden model of a pro¬ 
peller hidden behind his books He was usually 
inolined to be silent and listen to what others had 
to say to him , sometimes he would speak, and 
as when on one occasion, after discussing some 
question relating to engines with a naval officer, 
a chance acquaintance at the club, the latter 
afterwards inquired, “Who is that oontradictious 
old gentleman ? He seems to think he knows more 
about the engines of my ship than I do myself” 
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Parsons hated to be beaten Some of bis fnends, 
Lord Rayleigh among them, thought there -was 
little prospect of success m the elaborate experi¬ 
ment on the diamond his reply when this view 
was put before him was “I think it ought to 
be tried ” The trials were expensive Dr Stoney 
estimated that they had cost £30,000 Parsons’s 
reply was, “We have now made a bit of money 
and deserve to have some fun’’. Within a few 
days of his death, he had dwelt on his hopes of 
having a shot at the 200-inch mirror for the 
proposed great telescope at Pasadena 

Lord Rayleigh tells us that his purpose has been 
to bring before the readers of the volume the 
personahty of one of the greatest figures in the 
engineering world of this or any other time For 
his successful picture he has well earned the con¬ 
gratulations and the thanks of his readers Our 
thanks too are due to the Hon G L Parsons 
for his skilful editing of this selection of the papers 
of his distinguished uncle R T G. 


Manometric Methods in Biology 
Manometnc Methods as Applied to the Measure¬ 
ment of Cell Respiration and other Processes By 
Dr Malcolm Dixon Pp xu + 122 (Cambridge: 
At the University Press, 1934 ) 6« net 

ANOMETRIC methods have long been used 
in biology, and when one considers that 
tho earbest specimens of the two principal types 
of instruments dealt with in the book under 
review were devised by Barcroft and Haldane so 
long ago as 1902 and 1908 respectively, it might 
perhaps appear inappropriate to call the mano¬ 
metric method an essentially new one. Only 
during the last decade, however, have manometers 
become so important in many different branches 
of modical and biological soionoe. The reason for 
this, as Sir Frederick Gowland Hopkins points out 
m his foreword, is to be found in the fact that the 
method has in that time been especially developed 
for tho study of the timo course of chemical pro¬ 
cesses, in homogeneous media as well as in more 
oomplex systems containing cells or cell-associa¬ 
tions. In many of the fundamental chemioal 
reactions of living cells, such as respiration, 
assimilation of carbon dioxide or nitrogen and 
many fermentations, gas exohange takes place , 
in others it is possible to bring about such ex¬ 
changes by suitable procedure, as for example, 
the liberation of carbon dioxide from media 
containing bicarbonate as a result of lactio acid 
formation m glyoolysis 

The mam advantage of these methods for 
biological research is that many phenomena of 
oellular metabolism can be studied without 


necessarily interfering with life and growth; it 
is especially important that many of the funda¬ 
mental chemioal processes occurring in animal 
organs are kept intact in sections of tissue. The 
tissue Blioe method is one of the many improve¬ 
ments of technique initiated by O Warburg; 
but, independently of the development of the 
method in his laboratory, workers from the 
Cambridge Sohool of Biochemistry, Dr Dixon 
among them, had used the Baroroft differential 
manometer for the Btudy of reaction rates Much 
of the experience gamed m this work has never 
before boon published, and it is therefore appro¬ 
priate that the detailed account of both the theory 
and the practical application of the differential 
manometer takes a prominent place in Dr Dixon’s 
book 

It is difficult to give a more fitting appreciation 
of the book than that expressed in Sir Frederick 
Gowland Hopkins’ foreword, and it may therefore 
suffioe here to state that it gives a complete survey 
of the principal typos of instruments and methods 
as well as a oritical assessment of their merits and 
shortcomings There is no doubt that the book 
will be of great help to all present and prospective 
users of manometnc methods H B. 


Antarctic Foramimfera 
“Discovery” Reports. Issued by the Discovery Com¬ 
mittee, Colonial Office, London, on behalf of the 
Government of the Dependencies of the Falkland 
Islands Vol. 10 Foramimfera, Part 3 * The 
Falldands Sector of the Antarctic (excluding 
South Georgia) By Arthur Earland Pp 208 4- 
10 plates (Cambridge At the University 
Press, 1934 ) 37 s 6 d net 
HE third part of this great monograph on tho 
Foraminifera collected by the Discovery ex¬ 
pedition deals with tho aroa called tho Falklands 
sector of the Antarctic Ocean exclusive of the 
South Georgia waters It lies south of the converg¬ 
ence line where the cold Antarctic water meets 
the wanner water of tho subantarctio area 

It was shown m the first part of the monograph 
that in the Falkland Islands area, north of the 
convergence line, there are several species of 
Foraminifera that are characteristic of the Pacific 
ocean, and in the second part that m the shallow 
waters round South Georgia there is no evidence 
of this Pacific influence 

In the Antarctic seotor the Paoifio speoies were 
more numerous than might have been expeotod and 
in addition to several new species, fully described 
in this part, there were thirteen speoies which seem 
to have a purely circumpolar distribution. 

One of th* most interesting results of this 
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investigation is the disoovery of a very well- 
marked difference between the foramimferous 
fauna of the Bellingshausen Sea and the Weddell 
gea. These two seas are separated by the long 
tongue of land, oalled Graham Land, which projects 
northwards in the direction of Cape Horn If in 
the comparatively recent geological times there 
was a land barrier across what is now Drake Strait, 
this difference in the foramimferous fauna between 
the two seas separated by Graham Land may bo 
accounted for, and the absence of Pacifio forms 
from the South Georgia seas may bo duo to the 
diversion of the drift northwards by Graham Land 


and the comparatively shallow waters immediately 
north of it. 

These are only some of the general considera¬ 
tions whioh form a distinguishing feature of this 
important report, and it should prove to be of 
considerable interest to many workers in other 
fields of marine zoology as well as to systematists 
of the Forammifcra 

The third part of the report fully maintains the 
high standard of excellence set by those that have 
preoeded it, as regards the detailed analysis of the 
dredgings, the description of the species and the 
very beautiful illustrations 


Short Notices 


Tollena — Elaner Kurzea Handbook der Kohlenhydrate 
Vierte, vOllig neubearbeitoto Auflage, von Dr. 
Horst Eisner. Pp. xxu + 627 (Leipzig Johann 

Ambrosius Barth, 1035 ) 39 gold marks 
Db. Elsneb has undertaken tho formidable task of 
reviewing the literature on carbohydrates to the end 
of 1933, and compressing the material .into one 
volume. This, has involved the curtailment or omis¬ 
sion of many important topics, such as the glycosides, 
the bioohemical transformations of sugars and 
technical processes, all oi which have been dealt with 
by experts in recent monographs The number of 
compounds described is so great that relatively little 
space has boon available for the critioal examination 
of theories Nevertheless, properties or reactions 
which are known to be of fundamental importance 
in the elucidation of moleoular structure have been 
discussed in considerable detail, and the text has 
been amply supported by references to original 
papers at the foot of each page 

Among topics of theoretical interest which are 
briefly described are stereoisomerism and nomen¬ 
clature, ring-chain tautomensm, enzyme action, the 
synthesis of monosaccharides and the investigation 
of molecular configuration. Monosaocbandes oocupy 
the largest section and among these d-gluoose is 
naturally prominent. In discussing structural 
problems, the author stresses the imjiortance of the 
brilliant studies in methylation by Ho worth and his 
colleagues. ‘Turning to the polysaccharides, it is 
pointed out that there is general agreement as to the 
nature and mode of linking of the units m the chain 
of cellulose. Chemical evidenoe is here supported by 
X-ray measurements. The aotual length of the chain 
in the macro molecule is not so simple a problem to 
settle, and different methods give somewhat different 
results at present. From chemical evidence Haworth 
and Hirst have calculated that the chain contains 
between 100 and 200 glucose units. This result is in 
fair agreement with that of Stamm, which is based 
on measurements of the velocity of sedimentation in 
the ultra-oentnfuge, and those of H. Mark and 
K. H. Meyer, derived from X-ray measurements, 
while Herzog’s osmotic data point to rather higher 


values On the other hand, Staudinger’s visoosity 
determinations, which are loss general in application 
and perhaps more empirical in character, generally 
give still higher values 

The volume is well prmtod and annotated and 
should prove to be a valuable work of reference At 
the end will be found a useful chart showing clearly 
the configuration of the various aldosos and the 
corresponding alcohols and acids 

„4»r Ministry Meteorological Office The Meteoro¬ 
logical Observer'a Handbook, 1934 edition. (M O 

191) Pp viu 152 -H 32 plates (London- H M. 

Stationery Office, 1934 ) 5s net 
The provious edition of this useful liandbook apjieared 
m 1926 In the present edition the most important 
oliango occurs in the seotion on clouds, which has 
been revised in tho light of the new “International 
Atlas of Clouds and States of the Sky" published m 
1932 Tliero are also mollifications relatmg to 
observations of the state of the grotmd and to the 
scale of velocity equivalents of the Beaufort numbers 
as derived from records of anemometers exposed at 
abnormal heights above the ground. Like the 
“Meteorological Glossary”, the “Observer’s Hand¬ 
book” in its special function of giving instructions 
for the taking of routine observations, both instru¬ 
mental and non-instrumental, at climatologioal sta¬ 
tions is encyclopaedic m scope Wo are not sure that 
tho \arious kinds of precipitated or dopoaitod moisture 
are in every case so clearly defined as could be 
desirod Thus though it is implied that ‘drizzle’ is 
fine ram, that is, ram consisting of very small drops, 
and may be heavy, moderate or slight, there seems 
to bo a tendency m official practice to look upon 
drizzle as a distinct species of precipitation from ram, 
instead of asono ofmany varieties of ram which it really 
is. Snow also may fall in fine ‘drizzling’ particles. 
Then surely the most obvious difference between 
hoar-frost and rime is that the latter, which is frozen 
fog-drip, oollocts copiously on leafless twigs and 
branches of trees 

As suggestions for improvements are asked for in 
the preface, wo should like to recommend fuller and 
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wider instructions for observing the sky and its 
portents In these days when official meteorology is 
becoming so intensively developed, scarcely enough 
attention is being paid to open-air or landscape 
meteorology Wo believe that even official forecasters 
will see the dangor inherent m the growing attitude 
of mmd typified by the countryman who, when asked 
what he thought about the weather, replied that he 
had not heard the ‘wireless' L C W B 

Automatic Protection of A C Circuits By G W 
•StubbingB Pp. v ill+ 293 (London Chapman 
and Hall, Ltd , 1934.) 16s not 

The subject of the automatic protection of electrical 
circuits and systems has grown to groat importance, 
this being very largely due to the growth in size of 
transmission systems and distribution networks 
The present book discusses at some length the theory 
of protective transformers, relays and their inter¬ 
connexion, and a great deal of useful information is 
given. The work is presented in a very clear, but not 
too mathematical a manner, plentifully illustrated 
with simple line diagrams 
The chapter on symmetrical components is ex¬ 
tremely valuable. The introduction of a vector 
operator which imparts rotation through 120° is, of 
course, a development of the original Steinmetz 
notation It is, however, necessary that the funda¬ 
mental principles should be clearly presented, and 
in this connexion it is unfortunate that a loose state¬ 
ment should have crept in at the bottom of p 81 
It is there stotod that “the phase voltages, between 
lines and neutral of a three phase system . . . form 
a dosed tnanglo" Tins is not generally true, as can 
be seen at once if tho case be considered where there 
is a short-circuit between one line and tho neutral 
With a little amplification the statement could be 
corrected 

Further chapters on protection of eleotrical 
machinery, oables and transmission lines, and the 
testing and maintenance of protective gear follow, 
and a useful bibliography and glossary of terms are 
given 

The work can be thoroughly recommended to all 
those whose work brings them into contact with the 
protection of a o circuits. P K 

Reports of the Progress of Applied Chemistry Issued 
by the Society of Chemical Industry Vol 19, 
1934. Pp. 840 (London : Society of Chemical 
Industry, 1936 ) 12« M ; to Members, 7s. M 
The publication of this annual volume of reports is 
an event which few chemists allow to pews unnoticed 
Indeed, it marks an annual opportunity, particularly 
valuable to those whose duties prevent frequent con¬ 
tact with colleagues working in other spheres and 
whose dose perused of current literature is necessarily 
confined to their own vocational interests, to bring 
up to date their general knowledge of progress in the 
principal branches of chemical industry. The twenty- 
six chapters comprising tho reports for 1934 have 
been entrusted to authors whose competence to assess 
relative values and to make informed comment is 


unquestioned, and the abundance of references to 
original sources of information gives the book the 
status of a permanent work of reference. It is not 
easy to select any part as meriting exceptionally 
honourable mention , nevertheless, Dr E. Stedman 
should be congratulated on his detailed discussion of 
tho chemistry of the hormones and vitamins, whilst 
the chapter on intermediates and colouring matters, 
contributed by Dr E H Rodd and Dr 8 Coffey, is 
a masterpiece of thoroughness and compression. The 
first report, entitled “General, Plant, and Machinery”, 
is attractively written , the section on explosives 
covers tho period 1933-34 • A- A E 

An Introduction to the Modern Theory of Valenoy 

By Dr J C Speakman Pp vi f 157 (London . 

Edward Arnold and Co , 1936.) 4s Od net 
Dr Spearman's book is an unpretentious volume, 
m which he has been contont to give his own 
impressions of modem valency theory, without 
necessarily indicating the sources of the views 
assimilated for this purpose The resulting blend is, 
however, on the whole well-balanood and satisfactory, 
and is presented in a clear and attractive form. 
Special interest attaches to a chapter of twelvo pages 
on “Tho Apphoation of Wave Mechanics to Valenoy 
Problems”, smee these conceptions are fundamental 
to all modem theories of valenoy The ohapter is 
written in simple language and contains much that 
is suggestive It is a matter of regret to the reviewer 
that the scope of tho book did not justify an extension 
of this chapter to include the explanation of quantum 
numbers and the interpretation of Pauli’s exclusion 
principle on tho basis of wave-mechanics , but such 
an exposition demands an advanoed knowledge of 
quantum theory, which very few chemists possess, 
and it is therefore probable that it must be left to a 
chemically-minded physicist to interpret these con¬ 
ceptions to them T M L 

Birds of Cheat Britain and their Natural History. By 

W P. Pyoraft. Pp 206 + 17 plates (London: 

Williams and Norgate, Ltd , 1934.) Is M. net. 
To the student who wishes to identify the birds of 
the British Isles, this book has no message, indeed 
it mentions by name only a very small proportion 
of the birds of Britain, and in this respect its title 
is misleading. But it brings together and classifies 
from a natural history point of view many odd items 
of information difficult of access to the majority of 
amateur ornithologists, yet needful for an intelligent 
interest in the structures and habits of our birds. 
The treatment of the facts is suggestive and specula¬ 
tive, and while speculation appears to the reviewer 
to be sometimes hasty and information occasionally 
inaccurate, there is great merit in the way in whioh 
unsolved problems are openly laid upon the table. 
Works of this type are much needed, Bince they may 
suggest to the amateur naturalist lines along whioh 
he may still make valuable contributions to sotenoe, 
at a time when the niceties of the racial discrimination 
of British birds have almost barred him from a field 
where <xaoe he held his own. 
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The Approach to the Absolute Zero * 


T HERE is no upper limit to the temperatures 
which could conceivably be reached , in 
marked contrast to this, there is on the low 
temperature side a sharp boundary at - 273-1° C 
—the absolute zero of temperature The boiling 
point of the most volatile gas, helium, Iiph about 
4° C. above this limit, by reducing the pressure 
over liquid helium, it is easy to reach a tempera¬ 
ture of 1° K , whilst 0 7° K has been attained by 
the use of extremely powerful pumps The 
contrast between the ease with which a high 
temperature can be generated—an electric torch 
is an example—and the complicated apparatus 
necessary to obtain a low one, is striking It is 
due essentially to the fact that when a substance 
is heated there is not only an increase in its 
energy, but also in the internal disorder among 
its particles In illustration, there is complete 
disorder in a gas, whereas a substance cooled 
sufficiently to cause it to crystallise has its con¬ 
stituents arranged with a high degree of order 
In all affairs, it is easier to decrease order than to 
increase it, it is highly improbable that shaking a 
tray containing a number of black and white balls 
would increase the regularity of their arrangement 
In the last example, the orderliness dejiends on 
one variable only , the possibility of attaining low 
temperatures depends on the fact that the orderli¬ 
ness among the molecules of real substances is 
governed by more than one variable Consequently, 
orderliness introduced by the agency of a change 
in one variable, say, the volume, has its effect on 
the other variables, such as the temperature. 
From this point of view, a method commonly 
used for liquefying helium operates as follows 
as the gas ib compressed, the decrease in volume 
tends to increase the order, so that the disorder due 
to the heat motion has to increase , in other 
words, the temperature rises. The compressed gas 
is now cooled, which increases the total order 
again, and when it expands again, the resulting 
decrease in order due to volume must be com¬ 
pensated by an increase in the thermal orderliness, 
that is, by a fall m temperature. 

In the practical application of this method, 
starting at moderate temperatures, the cooling 
effects obtained are quite small, owing largely to 
the overwhelming heat capacity of the container, 
At low temperatures this difficulty disappears, 
sinoe, for example, at 12° K , 1 c e. of helium gas 
at 100 atmospheres has the same heat capacity 
as 1 kgm, of copper. 

Fig. 1 is a diagrammatic sketch of the actual 


apparatus used for liquefying helium and for 
reducing its temperature after liquefaction Tho 
helium is contained in C, D being the liquid 
hydrogen bath, and the space 8 being evacuated. 
The vessel E can be filled with liquid helium 
through the tube T, and is of a shape suitable for 
applying a magnetic field to its contents By 
lowering the pressure m E, the temperature can 
be brought down to about 
2° K The gas thermometer 
is represented by O 

At very low temperatures, 
the gas thermometer ip 
practicable and one other 
means of measuring tem¬ 
peratures is to utilise Curie’s 
law, according to which the 
susceptibility ot a para 
magnetic substance is 
versely proportional to its 
absolute temperature This 
method has the great ad¬ 
vantage that it, increases in 
sensitivity as the tempera¬ 
ture is lowered 

It has already been re¬ 
marked that the lowest 
temperature reached by de¬ 
creasing the temperature 
over liquid helium was about 
0 7° K No substantial pro¬ 
gress is to be anticipated by 
this method, and we have to 
seek some other disordered 
systems than gases on which 
to operate Such systems 
are to hand in the para¬ 
magnetic salts mentioned 
above In them, there are 
elementary magnets which, ri0 x 

owing to the thermal agita¬ 
tion, are directed at random When a magnetic 
field is applied, the magnetic orderliness is in¬ 
creased, so that the thermal order decreases, that is, 
the temperature rises If the substanoe is now 
cooled by contact with its surroundings, so as to 
increase the total order, and the field afterwards re¬ 
moved, order is transferred from the magnetic to 
the thermal mode, and the temperature falls again 
This method was proposed by Debye and Giauque 
about ten years ago, and has been successfully 
used in recent years by Giauque, de Haas, and 
Kfirti and Simon 

Iron ammonium alum, with a field of 14,000 
gauss, gives by this method temperatures down 
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to 0-04° K , whilst with potassium chromium alum, 
and the large magnet of the Leyden laboratory, 
de Haas has reached 0 015° K. 

Insulation at these temperatures is an easy 
matter, since radiation becomes negligible, whilst 
the vacuum round the substance is very high on 
account of the low temperature itself This is 
illustrated forcibly in the accompanying table, 
which shows the vapour pressures of helium (the 
gas with the highest vapour pressure) at various 
temperatures 

Vapour Prwwun s or Helium 
T <*K) v (mm ) 



0-05 ♦ \ 10' 1 

0 01 Ox 10 '•» 

It is interesting to note that the temperatures 
obtained by the demagnetisation technique are 
below any found m Nature Even in inter-stellar 
space, radiation maintains a body at least 2° K 
above absolute zero 

To examine the properties of other substances 
at these very low temperatures, a small pellet is 


made by mixing the substance to be examined 
with the paramagnetic salt By this means, 
several now supra-conductors have been dis¬ 
covered, though even at 0 05° K there are metals 
which do not show supra-conductmty Again, 
it immediately becomes evident if the speeifio heat 
of the admixed body is abnormal, and consequently 
gives an indication of any phenomena involving 
energy changes in this region 

Finally, it must be emphasised that research in 
this low temperature region will be productive of 
fresh results , the effort to progress towards the 
absolute zero is not merely directed to the creation 
of fresh ‘records’ but to actual study of changes 
associated with energy increments of such magni¬ 
tude that only in this region can they be observed 
During the course of the lecture, the liquefaction 
of helium bv the method explained above, of 
compressing the gas to 100 atmospheres, cool¬ 
ing it to 12° K with solid hydrogen and 
then allowing it to expand, was demonstrated 
The phenomenon of supra-conductivity m load 
was shown at the temperature of the liquid 
helium, the current being produced and its 
existence shown by magnetic means 


Norwich Meeting of 
''HE preliminary programme of the British 
Association meeting in Norwich on Septem¬ 
ber 4—11 has now been issued The president, 
Prof W W Watts, announces the subject of his 
address as “Form, Drift, and Rhythm of the 
Continents” It would be difficult to oonceive 
a titlo better capable of intriguing thoughtful 
laymen That continents possess form they will 
no doubt appreciate, but the ideas that continents 
should drift, and possess rhythm, ought to make 
them eager to learn It is to be hoped that it 
may be made easy for them to do so, for, to say 
truth, the Association in its endeavours in rocent 
years to apply tho advancement of science to the 
needs of its members, by reinforcing the voices of 
presidents through amplification, has been sin¬ 
gularly ill-served as a rule 

The building m which the address will be given 
is not yet settled, but tho other rooms which will 
be in use by the Association are very conveniently 
placed In St, Andrew’s Hall, formerly the fifteenth 
century ohurch of a Dominican foundation, the 
business of the Reception Room will have a most 
imposing setting Nono of tho section rooms is so 
much as half a mile from it, seven of them are 
immediately adj'acent to it Norwich, once the 
visitor has learned the intrioacies of its medieval 
streets, is unusually well provided with the type 


he British Association 

of accommodation demanded by the Association. 
As for the lodging of visiting members, the local 
committee, foreseeing some possibility of difficulty 
if members were left to make their own arrange¬ 
ments, offer to procure hotel or other accommoda¬ 
tion for them, and indeed advise them not to 
communicate with hotels direct In this connexion 
it should be remembered that those who wish to 
combine a holiday with the meeting, and are not 
too closely tied by the business of the Association, 
have unusual opportunity to obtain pleasurablo 
accommodation elsewhere than in tho city The 
preliminary programme includes a long list of 
hotels (with prices) at Bacton, Caister, Cromer, 
Gorleston, Yarmouth, Holt, Lowestoft, Mundesley, 
Overstrand, Scole, Shenngham, West Runton and 
Wroxham, as well as in Norwich itself 
The two customary evening discourses are 
announced That by Dr S J Davies will deal 
with Diesel engmos in relation to coastwise 
shipping—a subject of topical interest (as it may 
be surprising to some to know), for the number of 
coastwise trading vessels which make their way 
up-nver to Norwich has increased of late years. 
The other discourse will enter a field of still 
wider public interest. Dr C 8 Myers will 
speak on the help of psychology in the choice 
of a career 
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The programme announces a distinguished series 
of addresses by the sectional presidents Dr F. W 
Aston will speak m Section A on tho story of 
isotopes. The address in Section B, by Prof. W. N 
Haworth, will introduce a discussion on the 
molecular structure of carbohydrates Prof 
G Hickling in the geological section will deal with 
some aspects of coal research Prof Balfour- 
Browne’s address to Section D will be on the 
species problem The geographical section will 
follow its president, Prof F Dobenham, to the 
polar regions Prof J G Smith will give tho 
address m Soction F on economic nationalism and 
foreign trade Mr J S Wilson’s address to tho 
engineers will be on the stability of structures In 
view of the regretted indisposition of Sir Cyril Fox, 
who was to have presided over Section H, the 
Association is fortunate indeed to have enlisted 
the services of Sir Arthur Smith Woodward, who, 
us it happens, has not previously presided over 
that Section , he will address it on recent progress 
in the study of early man. The address to the 
physiological section will be given by Prof P T. 
Herring on the pituitary body and the dicn- 
cephalon , that to Section J (Psychology) by Dr 
LI Wynn Jones on personality and age , and 
Section K (Botany) will hear Mr F T Brooks on 
some aspects of plant pathology Dr. A W 
Pickard-Cambndge’s address to Section L (Educa¬ 
tion) will deal with education and freedom, and 
Dr J A Venn will speak to the agricultural 
section on the financial and economic results of 
State control m agriculture 

It is well known that last yoar, m preparation 
for tho Aberdeen meeting, the Council of tho 
Association issued to the organising sectional 
committees a reasoned statement inviting their 
special attention to subjects bearing upon tho 
relations between scienoe and tho welfare of the 
community Good effect was given to this request, 
and the results were favourable in respoct of the 
additional public interest aroused by the meeting, 
while the daily and non-technical Press showed 
its appreciation of the choice of material provided 
for it by notioeably avoiding trivialities of its own 
creation. This year the Council reminded the 
committees of its previous memorandum, and 
brought those considerations to their notice , and 
already there is no lack of subjects of public 
interest in the Norwich programme. The Associa¬ 
tion is to make striking use of its mechanism for 
joint sectional meetings in bringing together 
engineers and psychologists to discuss the applica¬ 
tion of science to traffic problems Among other 
subjects which may be instanced m this connexion 
are those of noise and of lubrication m Section A ; 
Section D will find itself near enough to the east 
ooast to continue its practical interest m the 


herring, Section E will consider local town- 
planning and land utilisation. Section F has its 
usual array of important economic problems for 
discussion, and will also deal with the ohronology 
of the world crisis, on which a committee of the 
Association will shortly publish a full report 
Hearing and aids to hearing will be considered by 
the Sections of Physiology (I) and Psychology 
(J) , the place of psychology in the framing of 
teachers by Sections J and L (Education) Section 
L will stage demonstrations illustrating physical 
education Section M (Agriculture) will base a 
disoussion on tho results of State control in 
agriculture upon the address of its president, 
Dr Venn 

The local scientific interests of East Anglia are 
great and varied, as is very well known The 
geologists will be within reach of classic ground 
for glacial geology, and none will willingly miss 
the unusually valuable opportunity offered by a 
few days’ tour of coastal and inland sections m 
Norfolk from Hunstanton to Cromer and Bacton, 
under the guidance of Prof P. G. H. Boswell, 
immediately before the meeting. Geologists and 
anthropologists together will inevitably disouss 
early man in East Anglia Botanists and agnoul- 
tunsts will interest themselves in land utilisation 
in the unique area of the Breok oountry, and East 
Anglia offers Section M an unusual variety of 
agricultural activities for its study Tho list of 
proposed excursions offers evidenoo of all these 
interests and more besides 

In Section D (Zoology) there will be a com¬ 
memoration of the centenary of tho landing of 
Darwin in tho Galapagos Islands (which falls a 
few days after the meeting) and the birth of the 
Darwinian hypothesis of the origin of species 
For the Association, as the custodian of Darwin’s 
home at Downe, such an occasion is appropriate 
for remembrance Moreover, there is in this 
subject a throw-back, so to say, to the last meeting 
of the Association at Norwich, in 1868 ; for J. D. 
Hooker was the president of the Association 
then, and had much to say of Darwin, while in 
Section D the Rev M J Berkeley as president 
paid high tribute to him, though the voice 
of another clerical speaker was still uplifted 
in doubt, and associated the varieties of forms 
and speoies with “laws of nature inscrutable to 

An evening reoeption by the Lord Mayor and 
Lady Mayoress (Mr. and Mrs P W Jewson) is 
announced to take place in the Castlo Museum, 
and a statelier setting could scarcely be found 
elsewhere H M Lieutenant for Norfolk, Mr 
Russell J Col man, and Mrs Colman, will givo a 
garden-party in the beautiful grounds of Crown 
Point. 
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The Royal Academy Exhibition 


I T 18 always of interest to the student of natural 
science to see the impression which the objects 
of his study produce upon the artistic eye In 
respect of the range of nature study at the Royal 
Academy there is, however, a lamentable falling 
off m the matter of natural history With the 
exception of Mr Peter Scott’s “Barnacle Geese in 
April” (210) there is scarcely anything of note, and 
the almost total absence of studies of big game, 
notably of the great carnivora, is very disappoint¬ 
ing Yet the material is not lacking, for there is a 
remarkably fine exhibition of contemporary big 
game pictures in a neighbouring gallery, not 
“mere transcripts of the objects of Natural 
History” but true artistic compositions 

Landscape, however, continues to bo well 
represented There is a large number of pleasing 
pictures of English scenes m which architecture 
provides the focal feature amidst natural sur¬ 
roundings In the verdant landscape of the 
English plain a village church or a distant cathedral 
provides the artist with the massive and formal 
element which is lacking in a country from which 
the harder rocks are absent Again, in the hilly 
landscapes we find studies such as that by Mr 
Stanley Royle of “Mont Orgueil Castle, Jersey” 
(265), in which an architectural feature crowning 
an eminence develops the rocky forms to a pitch of 
steepness and a regularity of symmetry towards 
which Nature seems to strive but never quite 
attains Such examples of artistic treatment 
provide a valuable lesson for the scientific 
observer, for the artistic outlook is more in 
accordance with the natural faculties of the eye 
than that which results from classifying objects by 
their physical qualities 

Among the most pleasing illustrations of the 
combination of architectural and natural features 
are those of bridges, with massive piers and 
arches spanning smoothly flowing water In 
“A Welsh Bridge” (189) by Mr Oliver Hall, the 


combination is enhanced by a rocky background 
which harmonises with the massive masonry 
This picture brings home very forcibly the need 
for scheduling such structures as ancient monu¬ 
ments for preservation, a lesson emphasised by 
Mr Charles Cundall’s beautiful picture of a sad 
event, “The Demolition of Waterloo Bridge” (447) 

In the illustration of the seasons, the Academy 
will greatly miss the late Mr J Farquharson’s 
snow studies, of whioh, however, the present 
exhibition contains one small example, “In Glen 
Garry” (558) 

In natural scenery the mode of illumination is 
soarcely less important than the features them¬ 
selves, and we are indebted to Mr J Olsson for 
his beautiful study of moonlight—“Moonlit 
Surf Irish Coast” (297) There is also one very 
fine study made in the deepening darkness of the 
night, “Santa Maria della Salute, Venioe” (532), the 
diploma work of Mr Richard Sickert 

Mr A E Kelly’s “Mount Sefton, New Zealand” 
(669) is one of the few pictures of the scenery of 
distant lands The want of studies of tropical 
scenery will be particularly felt by those who can 
recall the magnificent sunset effects in the equator¬ 
ial belt 

Among the portraits are several of personal 
interest to the scientific community Mr Francis 
Dodd’s “The Lord Rutherford of Nelson, O M ” 
(1207) is a strong drawing of a strong face Mrs 
Dodgson’s drawing of the late Prof H H 
Turner (1253) renders admirably the quiet 
humour of the eyes beneath a thoughtful brow 
Mr Augustus John has portraits of Lord Conway 
of Allington (284) and Prof J C McLennan (288) 
Mr George Haroourt gives us a portrait of Colonel 
R E B Crompton (368) which reveals a vigorous 
personality, and m Sir James Crichton-Browne by 
Mr Oswald Birley (314) we see a fine rendering of 
calm and thoughtful reminiscence. 

Vaughan Cornish 


The Royal Jubilee 

Addresses from the Royal Societies of London and Edinburgh 


I N addition to the messages of devotion and 
loyalty sent to the King from civio and 
governing authorities of the Empire at home and 
overseas, expressing congratulations to His Majesty 
upon the celebration of the silver jubilee of his 
accession, addresses were presented by a number 
of representative scientific societies The addresses 


submitted by the Royal Societies of London and 
Edinburgh are reprinted below. 

To the Kino’s Most Excellent Majesty 
May it please Your Majesty, 

We, Your loyal and dutiful subjeots, the President, 
Council and Fellows of the Royal Society, humbly 
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beg leave to offer Your Majesty, the beloved patron 
of our Society, our respectful congratulations upon 
the completion of the twenty-fifth year of Your 
Majesty's reign. 

The Royal Society of London sinoo its foundation 
by King Charles the Seoond, has continued, under 
the illustrious patronage of each of Your Majesty’s 
predecessors, to devote itself to the Promotion of 
Natural Knowledge, for which it was founded 
During Your Majesty’s reign, the advance of Science 
has exercised an ever increasing influence on human 
thought, and, m its practical applications, on the 
material conditions of man’s life and activities The 
Royal Society is proud to think that, with Your 
Majesty’s continued patronage and approval, it has 
remained the centre for the recognition and promo¬ 
tion of the work of Your Majesty’s subjects for the 
Advancement of Science throughout Your great 
Empire 

The Royal Society accordingly claims the proud 
privilege of being jiermitted to offer this loyal tribute 
of esteem to Your Majesty,on behalf of men of Science, 
not only m the Mother Country, but also throughout 
the Empire. It is offered in the earnest hopo that 
Your Majesty, -with Her Most Graoioua Majesty the 
Queen, may long continue to reign over Your devoted 
and loyal subjects 

On behalf of the Council and Fellows of the Royal 
Society 


To the Knio’s Most Excellent Majbstv 

May it please Your Majesty, 

We of the Royal Society of Edinburgh bring to 
Your Majesty and to Her Most Gracious Majesty the 
Queen our humble and hearty congratulations on the 
happy issue of the flvo-and-twenty years during 
which Your Majesty has ruled over a loyal and 
devoted people 

These years of Your Majesty’s reign mark a great 
opoch in Hmtory War has shaken the world and 
changed the lives and thoughts and ciroumstanoes of 
men But the devotion of the peoplo to Your Majesty’s 
Throne and Person has deepened and strengthened 
through all tho changes and tumults of the age. 

In this Royal Society the Natural and Physical 
Sciences are our daily occupation and task. Never 
have these Sciences flourished more than under Your 
Majesty’s protection nor have they ever been more 
diligently applied to the service and advantage of 
mankind. Now for tho first time m all the world 
men go their daily journeys above tho clouds all 
nations and languages send speech and music through 
the air . and Your Majesty’s votoo is grown familiar 
in Your peoplo’s ears even to the ends of the earth 
throughout Your world-wide Empire and Dominions. 

And that Your Majesty may long be spared in 
health and wealth to live and reign this Sooiety will 
Ever Pray. 


Obit 


ary 


Sir John Rose Bradford, Bart , k c m.u , o b , 
o b e , ns 

T HE death of Sir John Rose Bradford, on April 7, 
alter some months of increasing disability, will 
be deeply regretted in many scientific circles Bom 
in London on May 7, 1803, as the son of Abraham 
Rose Bradford, a naval surgeon, he was educated at 
University College School, University College, and 
University College Hospital, London, and had a 
brilliant career as a student, published physiologioal 
papers before he became qualified medically, and was 
specially interested m biology. His papers, however, 
were mainly physiological, and covered a wide field : 
on the electrical phenomena associated with secretion , 
on the innervation of the blood vessels ; and particu¬ 
larly on the renal function, which he later extended 
to the subject of uremia and disease. He probably 
hesitated about his life’s work, whether stnotly 
scientific work or mediome, for he was elected George 
Henry Lewes student in physiology m 1888, his 
predecessors being C 8. Roy ( 1879), L C. Wooldridge 
(1888), and C. 8 . Sherrington (1884), and his imme¬ 
diate Buooessors G N. Stewart and E. H Hankm 
jointly (1889). The decision was made when he 
accepted aooelerated appointment as assistant 
physician to University College Hospital. His 
physiologioal researches gamed him the fellowship 
In 1894 of the Royal Sooiety, of which he was later 
secretary (1908-18). He thus, like his teacher, 


Sydney Ringor, combined the attitude of on all¬ 
round biologist with that of a practising physician 

At the Royal College of Physicians of London, 
Sir John was elected a follow in 1897, gave tho 
Goulstoman lectures on the pathology of tho kidneys 
(1904), the Croonian Loo turns on Bright’s disease and 
its varieties (1920), the Lumleian lectures on the 
climoal experience of a physician during the campaign 
m France and Flanders in 1914-19, and the Harveian 
oration (1920) on the debt of mediome to the expen- 
mental method of Harvoy, which may be read as 
supplementary, and as showing the other side of 
the shield, to the debt of science to mediome, the 
subjeot of Sir Archibald Garrod’s Harveian oration 
of 1924. 

Though a general physioian, as shown in his 
Lumleian lootures, Sir John was best known for his 
work on kidney disease; he wrote standard articles 
in the seoond edition (1008) of the “System of 
Mediome” (Allbutt and Ro lies ton) on the general 
pathology of the renal functions and on nephritis, 
and a special form of nephritis became known as 
“Rose Bradford’s kidneys”. In the same “System” 
he also gave the accounts of diabetes insipidus and 
gout, the latter being a revision of the original 
article by Sir William Roberts, whose niece ho 
mamed in 1899 He brought out a small work 
“Cluuoal Lectures on Nephritis" (1898), but, though 
he had plenty of material, he never, from the number 
of other activities, had time or perhaps tho inclination 
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to write tho treatise he could have dono so 
well. 

Among Sir John’s many official appointments were 
that of professor-superintendent of the Brown 
Institution, Wandsworth, m his comparatively early 
life; member of the Mosley Commission (1904) to 
study oduoational methods m the United States of 
Korth America, for which he reported on tho relations 
of hospitals to medical schools, clinical laboratories, 
and tho teaching of medical pathology, senior 
medioal advisor to the Colonial Offlco, tho Modioal 
Department of the Admiralty, and the Grocers’ 
Company, chairman of University College Com¬ 
mittee , senator of tho University of Condon, 
president of the London and Counties Medioal Pro¬ 
tection Society, and a member or chairman of 
numerous committees Most conscientious, un¬ 


obtrusively modest and endowed with a marvellous 
memory, he was an ideal chairman, and nowhere was 
this better shown than when president of the Royal 
College of Physicians of London (1926-31). It may 
well be said of him as a man that he earned “honour, 
love, obedience, troops of friends” 

Humphry Rolleston. 


We regret to announce tho following deaths 
Prof Auguste Marie, professor of microbiology m 
the Institut Pasteur, Paris, known for his work on 
rabios, cancer and tetanus, on March 30, aged seventy 
years 

Mr J Milton Offord, president of tho Quekett 
Microscopical Club, on Mai' 4, aged seventy-four 


News and Views 


Th« Royal Jubilee Broadcast 

The birth and development of modem radio 
broadcasting are not least among the items of 
progress m our civilisation, which have taken place 
during the twenty-five year period the termination 
of which was commemorated last Monday by the 
Royal Jubilee celebrations An excellent example of 
the present possibilities of broadcasting technique 
was provided on this occasion by the special pro¬ 
gramme from the BBC stations, which enabled 
listeners in all parts of tho Empire to visualiso the 
seeno in London, including the crowds, decorations 
and the Royal procession, and to participate in the 
thanksgiving servico held in St Paul’s Cathedral 
The issuo of tho Radio Times of May 3 contains an 
illustrated description by the Outside Broadcast 
Director of the BBC of the arrangements which 
were made to carry out this programme Special 
microphones, -with local control points, were erected 
at Templo Bar, Ludgate Circus and on tho front of 
St Paul’s Cathodral, from which was given a com¬ 
mentary on tho Royal procession as it approached 
St Paul’s , while in the Cathedral itself, seventeen 
microphone circuits were provided for the adequate 
handling of tho thanksgiving service. Tho suitable 
mixing of the various portions of the programme 
received along the total of twenty-seven circuits was 
earned out by one man, who was situated in the 
temporary control room erected over one of the 
vestnes in the north-east comer of the Cathodral. 
This control room was connected to Broadcasting 
Houso by six outgoing circuits, two of which were 
utilised by a foreign commentator 

It says much for the foresight with whioh the 
arrangements were made and for the thoroughness 
with which each person ooncemod earned out his 
work, that the programme was accomplished without 
a fault of any description. The whole network of 
interconnecting cables was entirely underground and 
was provided by Post Offloe engmeere , at no point 
inside or outside St Paul’s were there any visible 


signs of broadcasting As a broadcast of sound 
effects, interspersed with brief commentaries, the 
programme was satisfactory Muph, however, was 
inevitably left to the imagination in order to visualise 
the glamour and splendour of the scene which was 
being portrayed Is it too much to hope that by 
the noxt occasion when a similar ceremony is to be 
broadcast, the sound picture will be supplemented 
by a vision programme, perhaps oven ui full natural 
colour T 

Association of British Chemical Manufacturers 

JUBTT.KK3 are oooasions of rejoicing and congratula¬ 
tion, but they provide us also with opportunities for 
taking stock both of our national resources and of 
the use we are making of them ; bo that when, after 
due examination and consideration, the celebrations 
are followed by renewed resolutions and by more 
fully informed and co-operative effort, they can 
fairly olaim to have made a contribution of more 
than passmg value to our national progress. Many 
organisations, national and sectional ; political, 
ecclesiastical and industrial, philanthropic and 
learned societies, and indeed societies representing 
every phase of corporate life, will m 1936 be con¬ 
cerned to view with a critical eye their progress 
throughout the years of His Majesty’s reign. In so 
far as they oan show that their attempts to make 
the world a better plaoe to live m have been honest, 
sensible and attended by a reasonable measure of 
success, they will reoeive a meed of applause ; in so 
far as they discover how better to oarry out the 
purposes for whioh they were brought into existence, 
they will equally merit the approval of sympathisers. 
The year 1936 is one in whioh ohemioal organisations 
m Great Britain will take decisions of exceptional 
significance They have long been considering how 
they oan more adequately serve their soienoe and 
more effectively promote its application for the 
benefit and prosperity of the oommumty. Proposals 
whioh are now under consideration have been put 
forward with that end in view. One of the 
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organisations concerned, the Association of British 
Chemical Manufacturers, has recently published a 
brief survey of its work since its formation in 1910. 

The Association of British Chomioal Manufacturers, 
whioh now has a membership roll of 117 firms repre¬ 
senting a capital of more than £200.000,000, originated 
from the proposals of a committee representing the 
Chemical Society, tho Society of Dyers and Colourists, 
and the Sooiety of Chemical Industry, callod at tho 
suggestion of the first-named to consider tho best 
methods of promoting co-oporation between British 
chemical manufacturers Additional objects served 
by the Association aro to provide British chemical 
industry with a medium for the expression of its 
viows , to further technical organisation and promoto 
industrial research , to facilitate the development 
and extension of British industries by keeping m 
touoh with progress in chemical knowledge and prao 
tico ; and to enoourage closer co-operation betwoon 
chemical manufacturers and the various universities 
and technical colleges These desirable objects have 
been steadily borne in mind by tho Association, the 
annual reports of which show a long record of 
acliiov cmont, and it has been prominently associated 
with all movements of importance since its formation 
From its early days, tho Association has maintained 
a service to keep members informed of the import 
and other statistics essential to their work, to keep 
them apprised of all directions in whioh now manu 
factures are neodod, and yot at the same tune to 
prevent uaeloss overlapping by unnecessary duplica¬ 
tion of effort The Association is closely concerned 
with questions of safety in chemical works, with 
matters arising out of the Import Duties Act, with 
negotiations leading to new commercial treaties with 
foreign oountnes, with the mcidenoe of acts such as 
the Dyestuffs Aot and the Patents and Designs Act, 
with transport and with exhibitions The monthly 
summary of information on ohemieal trade can be 
purchased by non-members. 

Jubilee Exhibition it the Science Museum 

To mark the occasion of His Majesty’s Silver 
Jubilee, a pictorial exhibit lllustratuig the more out¬ 
standing inventions and conspicuous developments 
of the past twenty-five years has been arranged at 
the Science Museum, South Kensington This ex¬ 
hibition was opened to the publio on May 1 and will 
remain on view during the whole of the month The 
main advances in the pure sciences, astronomy, 
mathematics, physics, chemistry, meteorology and 
geophysics are illustrated, together with their more 
important applications , for example, photographs are 
shown of the planet Pluto (which was discovered in 
1930), modem methods of upper air investigations, 
radio-gramophones, ‘talking piotures’ equipment, 
infra-red photography and modern methods of pros¬ 
pecting Of speoial interest is the senes of photo¬ 
graphs showing the rapid advances which have 
recently been made in our knowledge of the constitu¬ 
tion of the atom, and the structure of the atomic 
nucleus. Progress of ohemieal industry is shown to 
include many important developments suoh as the 


low-temperature carbonisation of ooal, the manu¬ 
facture of insulin, artificial silk and plastic products ; 
while m the case of glass manufacture, reference is 
made to the improvements resulting from the intro¬ 
duction of machine processes and the mfhionce on tho 
glass industry of the widespread use of the motor-oar 
Among othor subjects represented may be mentioned 
the development, of aircraft, ships, locomotives, 
motor-vehicles, steam turbines, oil and marino 
engines, while the advances in olcctnoal power and 
communication are illustrated by modem electric 
power stations, automatic telephones, radio com¬ 
munication and television 

Award of Kelvin Medal to Sir Ambrose Fleming 
Tub Kelvin Modal of tho Institution of Civil 
Engineers, whioh is awarded trionmally as a mark of 
distinction in onguieering work or investigation of 
tho kinds with which Lord Kelvin was especially 
identified, was presented to Sir Ambrose Fleming by 
Sir Kingsley Wood, Postmaster-General, on May 7 
Referring to our dependence on tho universities for 
tho inception of new m icntific methods and scientific 
knowledge, Sir Kingsley said that thanks are duo to 
Sir Ambrose not only for hw own contributions, but 
also for the inspiration he has given to gonoratlons 
of students, which have spread over the world in 
e\ er widonmg circles like the wireless waves them¬ 
selves Sir Ambrose was unn of those pioneers m 
tho science of radio, who worked undor both physical 
and financial difficulties, and yet succeeded in placing 
at ourdisiKJsal a moans of communication of thought 
sound and vision Broadcasting mav well be one of 
tho groatest factors in drawing together the nations 
of the world Sir Kmgsloy said that mass production 
m research produces results, but at a relatively higher 
cost than the research of inspired and giftocl indi¬ 
viduals, which has hitherto characterised the majority 
of the investigations carried out in Groat Britain 


Viruses and Heterogenesis 

The definition and nature of life have been 
favourite subjects for ancient and modem discussion 
Sir Henry Dale, armed with many mcont exact data, 
stated m the Huxley Memorial Lecturo on “Viruses 
and Hotoregenosis”, delivorod at tho Imperial 
C’ollogo of Science on May 2 (London • Mac 
nullan and Co , Ltd Is not), the dilemma which 
confronts those who attempt to docide whether all 
the viruses which cause disease are self-propagating 
micro-organisms or whether some of them do not 
originate from the tissues of the host Admitting 
that their minute size is perhaps the most important 
obstacle to accepting the smallest viruses as frankly 
living, he pointed out that there is an unbroken 
senes from a virus of about the same size as the 
smallest bactena with a diameter of 750 mp to tho 
virus of poliomyelitis estimated at 10 mp, which 
approaches the size of a protein molecule, the 
diameter of a molocule of egg-albumin has been 
calculated as 4-33 mp (1 mp=one millionth of a 
millimetre). The long category of viruses has several 
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character* in common, making it very difficult to 
draw an arbitrary line at a certain size as criterion 
for separating two classes of entirely different natures 

Sir Henry referred to Huxley’s discussion of 
biogenesis and abiogenesis, and to the recurring 
claims for the origin of life from dead matter, in¬ 
cluding the ‘spontaneous generation’ of worms, 
maggots and bacteria, and the repeated victories of 
the advocates of biogenesis Ho stated bis personal 
opinion that the similar claim that vimsce have their 
origin by hoterogoncsis m the tissues of the host 
would in the future bo disprovod and that the dor trine 
that like breeds like would triumph in this field also 
Sir Henry emphasised the fact that viruses are 
obligatory parasites and suggested that the minute 
filterablo particles are only a stage in tho lifo of the 
uifective agent, which might bo able to reconstitute 
larger and more complete forms inhabiting the cells 
of the host where thoy cannot nuw bo recognised or 
their size determined Ho propounded the view that 
our theoretical problem is not to dotormine the lowest 
limit of size compatible with the rnuumum required for 
a living reproductive cellular unit, but to determine 
what is the minimal portion of such a unit which 
might be adequate for its reconstitution under 
favourable conditions, 

Royal Institution : Annual Meeting 

May 1 was the day of the annual meeting at the 
Royal Institution, whon the members received the 


which the thanks of the members were given to the 
president for his services during the past year by 
Sir James Criohton-Browne, of whom the evidence 
of Who'a Who, that he is now in his ninety-fifth year, 
is difficult to credit. 

Atomic Arrangement in Metals and Alloys 
Prof W L Bragg, in the twenty-fifth annual 
May Lecture before the Institute of Metals on May 8, 
dealt with the inner structure, or atomic arrangement, 
of motals and alloys In general, when one metal 
is alloyed into another a senes of phases appears 
Metal A dissolves a cortain amount of metal B with 
a gradual alteration in properties as the proportion 
of B mcreasos At a certain composition, a limit is 
reached, and for greater amounts of motal B a new 
phase appears as separate crystals of quite different 
properties mixed with tho first phase Regions of 
single and double phase alternate as the composition 
vanes from pure A to pure B These phases are 
the noarost approach in an alloy system to the 
chemical compounds formed by combining elements. 
X ray analysis has shown that each phase has its 
own dofimte pattern, such as a oubioal array with 
atoms at comers and oentros, or at comers and 
centres of faces The pattern changes from phase 
to phase One of the most striking generalisations 
about alloy patterns to which X-ray analysis has 
led us is the empinoal Hume-Rothory rule, which 
states that the ratio of free electrons to atoms in 


report of their committee of visitors on tho stab' of a structure is the same for alloys with the same 
the Institution during the year 1934, and when tho P att °m. H Jones has recently shown how the 
election of officers took place in accordance with the «*U°y pattern affeets the binding energy of these free 
time honoured procedure The three scrutineers oloctrons, and so has given a reason for this rule 
were sent to watch the three balloting glasses during Another point brought out by the X-ray analysis 
the half-hour that the ballot must remain open , at 18 t * lat ^ho method of arrangement of the atom 
the end of the time thoy marched out to the private am °ngst the positions of the phase pattern oan be 
room appointed for the counting of tho votes ; and varlod widely The phase pattern is an entity apart 
m due course they returned, to report to the meeting from the wa y the atoms are distributed, in marked 
the names of the officers, managers and visitors contrast to ordinary chemical compounds The study 
elected for the year 1936—36 The president is to bo ot the movements of the atoms amongst the positions, 
the Right Hon. Lord Eustace Percy , the treasurer. M affe °ted by heat treatment, can be made the basis 
Sir Robert Robertson ; tho secretary, Major Charles of a vor y interesting theory ; at high temperatures 
E. S. Phillips , new managers are Prof E. N da C the atomB are shuffled up in a random way, while at 
Andrade, Sir Frederick Berryman, Prof A Fowler, iow temperatures they sort themselves out into a 
Sir Richard Paget, Prof. A O. Rank me, Dr Q. C re « ular alternation The importance of this work 

Simpson, Mr. W J Tennant and Mr James White- that 14 provides a basis for the chemistry of 
head. The visitors report testified to increased compounds formed between me teds, 
membership, to improved attendance at the lectures 

and to a year of varied activities in the Institution A National Statistical Service 
The aooounts show a financial position whioh cannot 
but be gratifying to the members and to their 
treasurer, Sir Robert Robertson, who has had charge 
of the finances since 1929. one of the most eventful 
and at times anxious periods in the Institution’s 
history. The report of the Davy Faraday Research 
Laboratory records valuable progress during the 
year in the researches, largely on the structure of 
organic molecules, direoted by Sir William Bragg, 

In the unavoidable absence of the president, Lord 
Eustace Peroy, the meetmg was conducted by the 
honorary secretary, Major Phillips j and it was 
remarkable for the felicitous terms of a speech m 


m ureat uritam ol a special 
statistical council comprised of business men, 
bankers economists and members of the general 
pubhc charged with the task of instituting a National 
Statistical Service was recommended by Mr Roy 
Olenday m opening a discussion on “The Use and 
Misuse of Economic Statistics’’ before the Royal 
Statistic^ Society on Apnl 16. This new body would 
not itself oollect statistics, but would devote its 
OTWgMSto coordinating the statistical work now 
beffig performed by Government departments, private 
txxims and individuals. Mr. Glenday pointed out that 
international trade has reached a crisis in its fortunes 



NATURE 


785 


May 11, 1935 


since the 'white' populations are rapidly approaching 
stagnation—that of Great Britain is actually on the 
eve of a deoline—yet we have no means of measuring 
the mdustnal and commercial changes which this 
entails No organisation has been evolved to collect 
the statistics and other information which it is 
imperative to possess, and instead we are continuing 
to press forward with reorganisation schemes in 
housing, education and transport at home and to 
expand food and raw material supplies overseas ns 
if world populations are destined to go on expanding 
at the old rate and with their age distribution un¬ 
changed The fundamental statistical facts and 
trends in regard to our economic life should bocome 
as much part of the common stock of ideas on which 
all act, as are certain of the fundamental facts of 
pliyaicH and chemistry 

Economics of Progress 

The James Seth Momonal Leoture at the Uni¬ 
versity of Edinburgh was delivered on April 26 by 
Mr Roy Glenday, economic adviser to the Federation 
of British Industries, who took as liw subject “The 
Economic Consequences of Progress” Thoro is a 
limit, ho said, beyond which it is unhealthy to allow 
growth to proceed even m a community which takes 
special core not to overstep the frontiers of its own 
territory Conflict will still inevitably anso m the 
process of growing, under the pressure of congestion 
between the members of the different groups or sub¬ 
divisions into which the community of necessity 
splits its territory and occupations No matter what 
may be the basic plan of subdivision adopted, there 
is a limit to the size of economic structure which can 
be erected on it with safety The United Kingdom, 
however, still possesses enormous resources, and the 
solution Mr Glenday favours is the one which 
accepts present tendencies as both reasonable and 
inevitable. Thoy should be encouraged by promoting 
a flow of migrants from Great Britain, not for the 
purpose of developing the land and oountry-sido of 
the Dominions and Colonies but to enlarge their 
industries and towns Given supplies of cheap capital, 
there are no insuperable obstacles to a redistribution 
of population between the over-populated Mother 
country and the under-populated Dominions over¬ 
seas. This would be as much to their advantage as 
to ours In Canada, for example, the railways could 
serve a population three tunes its present size 

Guide to National Collections 

Among the numerous suggestions which have 
been put forward of means whereby the public 
might be stimulated to visit in greater numbers the 
museums and national collections in London, that 
of a general guide covering all the collections has 
been one of the most attractive It has been pointed 
out that few, outside those who are technically or 
professionally interested, know where to find exhibits 
which will illustrate subjects on which they desire to 
be better informed, while even among the learned 
and scientific public, not many could without hesita¬ 
tion state off-hand the range and purpose of each 


unit in the senes A “Bnef Guide to the National 
Museums and Gallenes of London" (H M. Stationery 
Office, pp. 106. 6d net) has now been issued in 
accordance with a recommendation of the Standing 
Commission on Museums and Galleries in the hope, 
as expressed by Lord d’Abernon, the chairman, in a 
prefatory note, that “this guide, giving in oom- 
pendious form the salient facts of interest concerning 
each of the Institutions, may stimulate public 
interest, both at homo and abroad, in the unrivalled 
resources of the National Collections” It is not 
mtended to sujiersode individual guides and hand¬ 
books, but to supplement them bv giving briefly 
within a single cover information relating to the 
origin, purpose, range and arrangement of each, 
together with much useful and practical information, 
such as how to get there, time of opening and closing, 
i barge for admission, if any, and the like Especially 
helpful is a scries of street-maps, showing the ap¬ 
proaches The information is clear, direct and com¬ 
prehensive and there are some excellent illustrations 
Experience will show whether the mformation is 
given m a form which will attract those for whom it 
is mtendod Should the demand justify, it will be 
revised annually ('opieH may be obtained at H M 
Stationery Office sale branches or through any book¬ 
seller, as well as at the museums 

University of London Buildings 

Mr T Ll Humbkrstone sends us a oopy of a 
lotter lie has sent to tho Clerk of the London County 
Council relating to the provision of an open space on 
part of the site of the now buildings of the University 
of London at Bloomsbury He informs us that since 
his election as a member of the Holboni Borough 
Council in November last, he has found that an 
undertaking was given by the University to tho 
Council and also to the London County Council that 
tho University would “preserve a garden area with 
trees and grass equal m size to, but not necessarily 
identical in location with, that now existing in 
Tomngton Square gardens”. It appeared after 
inquiries made by Mr Humberstono that this under¬ 
taking was not carried out by the layout of the 
buildings Representations were therefore made, 
with the result that a new design and layout have 
been prepared, providing approximately an acre of 
additional open space in the form of three bays on 
tho Malet Street frontage, giving this facade a 
crenelated form Mr Humberstone is the author of a 
valuable historical work on “University Reform in 
London” and contributed to Nature of July 9, 1932, 
a long article on the development of tho University 
and the design of the new Buildings, 

British Oil from Coal 

The first train load of 100,000 gallons of oil made 
by low-temperature carbonisation from British ooal 
went to the new plant of Imperial Chemical Industries, 
Ltd. at Billingham from the Banigh (Yorks) works 
of Low Temperature Carbonisation Ltd on April 26 
The tram, which was drawn by two locomotives, 
consisted of 34 tanks of 3,000 gallons each and weighed 
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nearly 1,000 tons gross. On arrival at Billmgham 
the oil, whioh is made from coal by the coalite process, 
is being submitted to hydrogenation and converted 
uito about 100,000 gallons of petrol This is the 
first time that a bulk consignment of oil obtained by 
low-temperature carbonisation has been treated by 
a hydrogenation plant in Great Britain Tests 
carried out by Imperial C'liemioal Industries, Ltd , 
and H M Fuel Research Board show that this oil 
is particularly suitable for conversion into petrol by 
hydrogenation, and the event constitutes a notable 
achievement in the history of the coal and coal oil 
industry in Great Britain 

The B B.C Annual 

The B.BC Annual for 1935 (London BBC 
2s (id ) is the successor to the BBC Year Book 
for 1934 This Year Book, after a fairl\ successful 
career, has been discontinues! The first section 
of the Annual gives a history of the Corporation’s 
programme policy for tho last five years The 
second section is the Corporation’s report to the 
listeners of Great Britain A report is also given 
of tho activities of the Umpire service We are 
told that the object is not merely to give a recital of 
past programmes remembered or forgotten, but to 
explain and make comments on them OKI problems 
have to be reconsidered and new problems are always 
arising So a now section is started called the ‘forum’, 
which is to bo a market place for the expression of 
ideas by authors, who are wholly free and solely 
responsible for what they write, and is not a pulpit 
for making pronouncements It contains some 
interesting articles discussing amongst other subjects 
international broadcasting, freo speech, music and 
radio drama. There is also an excellent short obituary 
notioe of tho late Mr J H Whitley, who devoted 
hunself during the last years of his life to guiding 
most successfully the progress of this great national 
corporation 

Dorothy Temple Cross Research Fellowships 

The Dorothy Temple Cross research fellowships in 
tuberculosis for the academic year 1935-36 will shortly 
be awarded bj tho Medical Research Gounod, and ap¬ 
plications should be lodged with the Council not later 
than June 1, 1935 The object of these fellowships is 
to give special opportunities for study and research 
to persons “intending to devote themselves to the 
advancement by teaching or research of ourative or 
preventive treatment of tuberculosis ui all or any of 
its forms’’ Candidates must be British subjects 
The fellowships will preferably be awarded to can¬ 
didates who wish to make their studies or inquiries 
outside the borders of Great Britain They will be 
awarded for one year as a rule, but in special oases 
may be rehowed The value of the fellowships 
awarded will depend in each case upon the standing 
and qualifications of the candidate, but will not be 
less than £350 per annum, payable monthly m 
advance. Travelling and some incidental expenses 
will be paid in addition. It may also be possible to 
award a senior fellowship of considerably greater 


value to a specially well-qualified candidate wishing 
to undertake an intensive study of some particular 
problem of tuberculosis at a chosen oentre of work 
m another country Further particulars and forms 
of application are obtainable from the Secretary, 
Medical Research Council, 38 Old Queen Street, 
Westminster, S W I 

Leaflets on Disease of Fruit Trees 

The Ministry of Agnoulture has reoently issued 
Collection No. 1 of Leaflets on Fungus and other 
Diseases of Fruit Trees, price Is 6 d net This col¬ 
lection contains a copy of each of tho leaflets on the 
subject at present issued by the Ministry, and is 
bound up in portfolio form so that when a now leaflet 
or a revised edition of an old one is published an 
insertion or substitution can readily bo mado 
Sectional vol 1, wluoh contained the same leaflets 
in a permanently bound form is, therefore, superseded, 
as it is hoped that the new arrangement will prove 
of greater oonvemonoo. Those who desire to receive 
a copy of each new or revised leaflet as it is issued, 
in order to koep their portfolio up to date, may do 
so on payment of a nominal annual registration fee. 
Full particulars concerning this matter may be 
obtained from the Secretary, Ministry of Agriculture 
and Fisheries, 10, Whitehall Place, London, S W 1. 

Cultivation of Soft Fruits 

Owing to the imposition of import duties, soft- 
fruit growers in Great Britain have boen able to 
find a satisfactory market for home-grown fruit 
during the past two seasons. The issue of a second 
edition of Bulletin No 4, “Soft Fruits”, by the 
Ministry of Agnoulture (London . H M S 0. Is. net) 
will, therefore, be particularly welcomed as it will 
enablo the grower to make the fullest use of his 
protected position. The principal fruits dealt with 
m the bulletin remain as before, namely, straw¬ 
berries, gooseberries, currants, loganberries, rasp¬ 
berries, figs and melons, though the subject matter 
lias been considerably revised Sections on the 
cultivation of blackberries and dewbemes have, 
however, been moluded m the new odition, owing 
to their moreasing popularity. The cultivation of 
nuts is now omitted, as it is hoped to issue fuller 
information on nut oulture as a separate bulletin 

New Zealand Scenery 

The active steps taken by the New Zealand 
Government to preserve the original soenery of the 
Dominion are noted in the report on soenery preserva¬ 
tion for the year ending March 1934. During the year, 
more than thirty new reserves were announced. They 
varied in size from small histone sites to areas of 
several hundred acres, the largest being about 9,000 
acres in the Canterbury district, where a great area 
of beech bush has been set aside The total area of 
scemo reserves in New Zealand is now about a 
thousand square miles, divided into about as many 
different parts. The Act of 1908 under which such 
area can be dedicated to public oare has now been 
amended to allow of any landowner applying to 
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have his land declared a private reserve This will 
help to maintain the scenic amenities of New 
Zealand. 

The North-East Passage 

Since Baron A K Nordenskifild in the Vega made 
the North-East Passage m 1878-70, other ships have 
followed the same routo , but it was not until 1932 
that the journey was made in one season. In that 
year Oapt O .T Schmidt took the ice-breaker 
Sibenakov from Arohangel to Vladivostok It is 
now reported by Science Service that in 1034 the ice¬ 
breaker Theodor Lrilke, commandod by Capt Niko¬ 
laev, went from Vladivostok to Murmansk m eighty 
three days It should, liowevor, be noted that heavy 
ice was encountered, and that the passage would have 
been impossible for a less powerful vessel Those 
aoluevements hold out little prospect for an ordinary 
unprotected trading vessel makuig use of tho route 
for through passages 

Study of Malnutrition 

A public mooting, organised by the Committee 
against Malnutrition, will be held at the Conway 
Hall. Reel Lion Square, London, W C 1, on Thursday, 
May 1ft, at 8 p m , to consider the health and nutrition 
of women and children in (Jreat Britain The chair 
will be taken by Prof V' H Mottram, and Miss 
Eleanor Ratlibone, M P , Dr Janet Vaughan, and 
Prof Marrack will lie among tho speakers Tickets 
at In each can bo obtauied from the Honorary 
Secretary, Mr F le Gros (lark, 190 Kaglc Street, 
Holborn, W C 1 The Committee against. Malnutrt 
tion, which is a non-party organisation and has been 
in existence for a little more than a year, was estab¬ 
lished to obtain information respecting under 
nourishment among families of imemployed and low- 
paid workers, and to oo-ordmate efforts towards 
securing adequate nourishment for all It publishes 
a bi-monthly bulletin, and organises propaganda on 
the subject The annual subscription is 5 e 

Announcements 

The King has been graciously pleased to command 
that the African Society shall henceforth be known 
as ‘‘The Royal African Society”. 

Db Wallace Ruddbll Aykroyd has been 
appointed by the governing body of the Indian 
Researoh Fund Association to the post of director 
of nutritional research under that Association 

A meeting, followed by a discussion, will be hold 
by the British Scienoe Guild in association with the 
Engineers’ Study Circle on Economics, on Thursday, 
May 18 at <f.30 p.m m the Lecture Theatre of the 
Institution of Civil Engineers, Great George Street, 
S W.l, when a report on schemes and proposals for 
economic and social reformswill be presented by Lieut - 
Col.J.V Delahaye. Tickets (forwhioh there isnooharge) 
are obtainable on application to the Secretary of the 
British Science Guild, 6 John Street, Adelphi, W C 2 

The North East Coast Institution of Engineers 
and Shipbuilders, Newcastle-on-Tyne, will celebrate 
the attainment of its jubilee by a senes of meetings 


to be held on July 18-19, in Newoastlo-on-Tyne. The 
celebrations will open with a reception at Armstrong 
College On July 17 there will be a meeting to oonfer 
honorary fellowships, after which three papers will be 
read dealing with developments in ship construction 
during the past fifty years On July 18 papers on 
marine engine construction, including turbines, 
reciprocating steam engines, boilers and heavy oil 
ongmes, and on recent progress m electrical and 
gonoral engineering, are to be read, and on the 
following day Sir Wostoott Abell will deliver a 
citizens’ lecture on “Ships through the Ages”. 

We rogret that in the article on “Canadian 
Wntoi Power Developments in 1934”, m our issue 
of April 27, p 642, it was stated that the in¬ 
vestment represented by tho present development 
is estimated at 1,743,000 dollars This should read 
1,743,000,000 dollars 

“Cattle in the Tropics” is the title of a booklet 
by Prof Coed Wood of tho Imperial Colloge of 
Tropical Agncultuiu, Trinidad (Government Printing 
Office, Port of Spain, 1934) It gives much useful 
information on the species and broods of cattle suited 
to tropical conditions, their utilisation as draught 
anunals and for moat and milk production, harnessing, 
feeding and general care, breeding and improvement 
Sections are also devoted to their health and the 
diseases which affect them, and to the organisation 
of tho industry 

Applications are invited for tho following appoint¬ 
ments, on or before the dates mentioned —A pro¬ 
fessor of physiology m University Colloge, Dundee 
(University of St Andrews) —The Socretary (May 17) 
A temporary assistant engineer in the Ministry of 
Transport—The Establishment Offioer, Ministry of 
Transport, Whitehall Gardens, London, SW1 (May 
17) Chemist-, for the War Department chomist, 
Woolwich Arsenal -Tho Undor-Secrotary of State 
(O 5), Tho Wai Office. London, S W 1 (May 18) A 
secretary to tho A<1\ isory Council fm Technical 
Education in South Wales and Monmoutlishire—Tho 
Advisory Council, County Hall, Cardiff (May 18), A 
teacher of mechanical engineering and a teacher of 
electrical enginoermg in the Schools of Technology, 
Art and Commerce, Oxford—-Tho Socretary for 
Education, Education Offico, George Street, Oxford 
(May 20) An animal husbandry expert under the 
Imperial Council of Agricultural Research, India - 
The High Commissioner for India, General Depart¬ 
ment, India House, Aldwyeh, London, W C 2 
(May 25) A lecturer ui mathematics m tho Royal 
Naval College, Greenwich—The Adviser on Educa¬ 
tion, Admiralty, Whitehall, S W 1 (May 31) An 
assistant professor of science in the Indian Institute 
of Soienoe, Bangalore—The Director (Juno 1). An 
assistant inspector of ancient monuments for Wales 
—The Establishment Offioer, H.M Office of Works, 
Westminster, London, S.W 1 (June 3) An inspector 
of agriculture in the Department of Agnoulture and 
Forests, Sudan Government—The Controller, Sudan 
Government London Office, Wellington House, Buok- 
inghara Gate, London, S W.l (June 10). 
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Letters to the Editor 

The Editor does not hold himself responsible far opinions expressed by his correspondents 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature No notice is taken of anonymous communications 
Nones ON POINTS IN SOMK OF THIS WEEK’S LETTERS APPEAR ON P 794 
Correspondents are invited to attach similar summaries to their communications 


Relation of the Posterior Lobe of the Pituitary Gland 
to Anaemia and to Blood Formation 
It has boon shown (Doilds, Noble and Smith 1 , 
Dodds and Noble*) that it is possible to prepare an 
extraot of tho posterior lobo of the pituitary ({land 
which, when injected subcutaneously or intra 
venously into animals, will cause an intensive 
hsemorrhagio losiOn of tho aoid-beurmg aroa of the 
stomach, from which the animals usually recover 
completely. Chronio uloors may also be produced 
During tho course of study of tho biological 
properties ot this extraot, further interesting facts 
have boon observed If rabbits bo injected sub 
cutaneously with 160 mgm of the acetone picrit acid 
extraot of tho posterior lobe of tho pituitary, 01 
alternatively with 40 c c of standard B P pituitary 
extract, a number of thorn develop a definite severe 
macrooytio anaemia Tho following table shows the 
typical hiematological picture produced by this 
treatment 
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The antenna appears quite suddenly on the fourth 
to fifth day, the red blood count frequently being an 
low as one million cells per c mm A marked leucocy- 
tosis, up to 60,000 white oells per o.mm., is often 
associated. The haemoglobin falls proportionally 
less than the red blood count A reticulocyte response 
commences on tho fifth to sixth day and usually 
continues for seven to eight, reaching a peak about 
the ninth day. Reticulocyte counts up to 60 per 
oent have been observed. Examination of the blood 
smear shows tho red oells to be well filled with 
hemoglobin. Amsooytosis is present to a marked 
degree. Many large macrocytes and an occasional 
microcyte are seen. Poikilocytosis is slight Nucleated 
red oells have been observed. Platelets appear 
normal Leucocytes are mainly of the multi-nuclear 
type. 

A series of oontrol experiments have shown that 
haemorrhage occurring from gastric lesions is not 
sufficient to explain these changes. Also control 
extracts of other tissues have not given any response 
on injection. If the animal be killed there are de¬ 
finite changes in the spleen, such as hemorrhagic 
infarcts. The bone-marrow appears to show signs 


of hyperplasia The secretion of bile is greatly 
increased, as shown by a visible gross excess in 
intestines and faeces 

So far as we are aware, this is the first time these 
changes have been produced by an extract of a 
normal gland The interpretation of these results is 
at present obsouro The possibility arises that the 
control of blood destruction by the reticulo-endo- 
thelial system may be vested outside the system 
itself and may reside m the posterior lobe of the 
pituitary gland The retioulooyte response may be 
secondary to tho anaemia, or alternatively may be 
duo to the effect of the extract of the posterior lobe 
of the pituitary on the stomach causing it to produce 
an excess of tho intrinsic factor, which in its turn 
acts upon tho bone-marrow Intensive investigations 
are being conducted into these points at tho present 

We wish to thank Dr L E. H Whitby for kindly 
examining our data and for Ins opinion on the blood 
pioture 

E C Dodds 
R. L Noble 

C’ourtauld Institute of Biochemistry, 

Middlesex Hospital, 

London, W 1 
April 23 
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The Contractile Factors of the Chromosome 
Micelle 

In a reoent article in these oolumns 1 and in a paper 
presented to the Royal Microscopical Society on 
February 20, 1936*. I put forward a model of a 
chromosome os an aggregate of polypeptide protamine 
molecules in association with nucleic acid It is 
unfortunate that data of a physico-chemical nature 
by means of which this hypothesis can be tested 
and rendered more precise are at present very meagre. 
It is, therefore, specially important to make the 
fullest use of such facts as are available, and m 
particular of those relating to the variable geometrical 
configurations of chromosomes, which are of the 
highest degree of delicaoy and reliability*''* These 
are of particular importance in view of the reoent work 
on the giant chromosomes in the salivary glands of 
Drosophila, Chxronomus and Sctara 1 . I have, there¬ 
fore, undertaken a systematic survey of these data 
and wish, m this pre limina ry ann ounc em ent, to 
direct the attention of oytologists to the various 
contractile factors whioh the ohromosome micelle 
may be expected to possess. 

(1) The intramolecular or mtermoleoular oon- 
traotile factors whioh depend upon eleotrostatio (salt- 
forming) attractions between baste and acidio io nised 
groups, belonging to the same* or different molecules. 
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These factors have already proved important in the 
ease of keratin 1 . 

(2) The mtermolecular oontraotilo factor due to a 
variation in the number of ionised groups belonging 
to single molecules. This factor, whioh has not yet 
made its appearance in the literature of protoiti 
ohemistry, is nevertheless an obvious possibility The 
number of ionised groups possessed by a nucleic acid 
molecule* varies considerably with pH The chromo 
some micelle—a protamine nucleate aggregate*— 
will therefore be oapablo of strikingly different con¬ 
figurations for different pH values, the nearer the 
pH approaches to the isoelectric point of the pro¬ 
tamine nucleate tho greater being the dogree of 
contraction In view of the differential donsity of 
nuoleic acid along the length of the chromosome, 
differential condensation (heteropycnoeis) 4 is natur¬ 
ally to be expocted This type of contractile factor 
also offers a simple interpretation of the results lately 
obtained liy Kuwada and Darlmgton with ammonia 
vapour and with acetio and mtrio acid* 

(3) The intramolecular contractile factor as ex¬ 
emplified by keratin’ In the case of keratin a 
contraotile factor of 2 in particular has bom attn 
butod to intramolecular folds of the nature of linked 
pseudo diketo piporazme rmgs Evidently there may 
be other and more considerable degrees of contraction 
if the rings in question are formed not by two con¬ 
secutive ammo acid residues but by a run of 3, «, 7, 
10 r ll, . . „ 4n — 2,4n - lresiduos The first of these, 
yielding a oontraotilo factor rather greater than 8/3, 
may be the explanation of the contractile fm tor of 
about 3 rooently announced for myosin films'* 1 
now suggest that the chromosome micelle, evidently 
less stable than myosm and considerably less stable 
than keratin, will prove capable of a grosser typo of 
folding, whioh will yield a far higher faotor than the 
2 of hair and tho 3 of myosin 

(4) The intramolecular contractile factors duo to 
the sharing of an electron by the ketonio oxygon and 
tho hydrogen atom belonging respectively to the 
carbon and nitrogen atoms m the backbone of a 
protamine molecule 11 . 

(5) The macroscopic ‘twizzling’ factor as exempli¬ 
fied by keratin fibres'*. This oontractile factor is of 
quite different type from the three preceding ones 
It is ‘macroscopic’ in tho sense that it is a property 
not of individual molecules but of the micelle as a 
whole. 

D. M. Wrinch 

Mathematical Institute, 

Oxford. 

April 6. 


1 Natch, U4, 978, December *2, 1934 

1 "Chromosome* sod their Structure” an oounc of publication in 
tlte J > itoy Atioro Soe ) 

•c D. Darlington, "Recent Advances In Cytology;' London, 
1931. T Kuwada anti T. Nakamura, Mm Cell. Set, Kyoto, 9, 189- 
189, 1988 T. Kuwada and T Nakamura, ibU , 9, 843-366, 1B34 
N Shlnke, <Md , 9,887-898 1984 P. Ch.Roller andC D Darlington, 
J Oenet , 19, 169-178 , 1934. 

4 0. D. Darlington, Cytohyi a, «, 999-840 , 1933 _ 

•T. 8. Patato^. 488-476, 1984 C W MeU and 

B H day, Pm Net. Ami. Set.. 90, 617-681, 1984 R L King and 
H W Beam*. J Monk , H. sfl-ieS: 1984 H J. Muller and A 
Prokofieva, Comptet Rmdut it I'Amd itt 8oiteeu it VVRSS, 
4, 74-83, October 11,1984. P Ch Roller, NATU1B, 1*6, 69, January 

^Reftrenoe ebould be made to the literature of the 'rwltterion', 

, a, 

888-894; 1988. W, T. Artbury, "PuodamentaU of fibre Structure”. 

M?Vi2?ene end L. W. Ban. “Noobie Adda”. New Yort, 1988. 

u 1*53, J. let. Soe. of Leather Trait,’ CktmttU, 846- 
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a-Tracks in Presence of Strong y-Radiation 
In investigations of nuclear transformations, it is 
sometimes desirable to be able to observo a-particlea 
(or protons) m the presence of strong y-radiation. 
This has already been successfully accomplished by 
means of an ionisation chamber connected up to a 
valvo-ainplifier and oscillograph (as m the investiga¬ 
tions of Chadwick and Ooldhaber 1 on the photo- 
disintegration of heavy hydrogen) 

It may bo of interest that, under suitable con¬ 
ditions, it is also possible to observe a-particles in 
the presenco of strong y-radiation by the Wilson 
cloud method Tho accompanying photograph (Fig 
1) shows the tracks of a-particlos from polonium 
deposited on tho outside of the brass cylinder A, 
m the presenco of y-rays from a 25 mgm emanation 
tube placed inside A 



Tho bout conditions appear to bo obtained with 
hydrogen in tho chamber, at an initial pressure of 
about 40 cm mercury, and a high expansion ratio 
somewhat abot o 1 4 Under those conditions, about 
00 por cent of the a-tracks observed in the absence 
of Y-radiation are still observed whon a source of 
about 25 mgm is placed in A The conditions become 
rapidly worse if the strength of the source is increased 
much above 30 mgm and this appears to be about 
the maximum unfiltered emanation source that can 
be placod inside the chamber without destroying the 
cloud tracks of a-particles 

About fivo hundred photographs were taken with 
tho cyhuder A covered with beryllium, and a 20-30 
mgm. emanation source inside A, m order to investi¬ 
gate further the disintegration of beryllium by y-rays, 
observed some time ago by Szilard and Chalmers’. 
No a-tracks were observed. Assuming that tracks 
of range S cm, in air are actually produced, this 
moans that the cross-section for the photo-dis- 
mtegration of a Be nucleus is lees than about 
5 x 10-** fi-‘ om * 

D Cameron 

Physical Laboratory, 

University. 

Manchester 


The Spectral Selective Photo-Electric Effect 
Zener has recently 1 discussed Fowler’s theory* of 
the spectral selective photo-eleotnc effect, and con¬ 
cludes that it is incapable of explaining the observed 
order of magnitude of the emitted current. Inasmuch 
as a direct calculation* of the photo-eleotrlo emission 
from a pure metal yields a spectral distribution curve 
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differing only slightly from typical experimental 
curves for selective emitters, except as regards order 
of magnitude, the author considers Zener is right in 
stressing this last point as the mam feature to be 
explained by a successful theory. Nevertheless, 
Zener’s objection is not sufficient to dispose of 
Fowler’s theory. 

Fowler suggested that the surface potential 
variation of a selective emitter would be ideally of 
the form shown (Fig 1), having an intermediate 
hollow botwoen metal and vacuum ; and he showed 
further that the boundary transmission coefficient 
for such a field would have a maximum for energies 
for which standing waves could form in the hollow 
Zener objects to this that suoh a boundary trans¬ 
mission coefficient would lower the emission in 
general, but leave it unaltered at the selective 
maximum The further objection could bo raisod, 
that sinoe the transparency level would be in uso for 
a relatively wide frequency range, the spectral 
sensitivity curve would show quite a broad soloctivity 
band, instead of tho observed sharp maximum. 



Both these objections, liowevei, dojiond upon the 
fallacious argument that the emission from a metal 
with such a boundary field will be obtained o-wontially 
b> multiplying the emission from a simple barrier 
by the appropriate boundary transmission coefficient 
The fallacj is as follows If the SchrOdingor equa 
lion is set up for an electron in the boundary field 
(Fig 1), and solved for bound states, it, is found 
that for those enorgies for whioh standing waves 
could form m the hollow, the electron density is 
very strongly concentrated therein Electrons in 
these states bohavo very similarly to atomic elec 
trons, and give a corresponding^ large transition 
probability Tho result is that, in spite of the 
smallness of tho boundary transmission coefficient, 
the emission is on the whole large, while a steep 
maximum occurs for the combination frequency 
between the critical states forming standing waves 
in the hollow Experimental spectral distribution 
curves thus seem to be well reproduced bv the 
theory. 

If Fowler’s theory is to be criticised, it must be 
on account of tho predicted normal velocity distri¬ 
bution funotion This has two maxima, corresponding 
to the states forming standing waves in the surface, 
and the relative position of the maxima depends 
upon the frequency of the incident light Clear 
experimental evidence on Hus point would be of the 
greatest interest 

Details of the calculation will be published else- 
where 

K Mitchell 

Department of Mathematics, 

University of Leeds. 


• B, H Fowler, Pnc Roy Sac , A, 138, 138 , 1830 

• 0 Wentsel, "SommerMd FwUehrift", 79 , 1838 H Frthlieh, 

Phyetk*, tnd ed., 34/3, 488 , 1983 k. WteheU, Prop l 

1 14, 443 


A Rapid Practical Method of Demagnetisation 
involving High Frequency* 

The impossibility of demagnetising loosely packed 
or unrestrained particles of such material as that 
described previously in these columns' and the 
difficulty in demagnetising some of the new magnet 
steels prompted experiments whioh have produced a 
rapid method for substantially oomplete demagnet¬ 
isation of all ferromagnotio substances 

In direct opposition to the generally recommended 
procodure of using slow reversals and slow reduction 
of magnetic fields, it has been found that very rapid 
revorsals of the field polarity and rapid reduction of 
tho field Htrongth are much more effective for tho 
demagnetisation of material with high ooeroivo force, 
especially when in a state of fine division In fact, 
the partially reduced hssmatito powder described in 
the previous note may now be convemently de¬ 
magnetised for the first timo 

The condition for effective demagnetisation may 
be brought about inside a solenoid by passing a 
damped oscillatuig discharge, or a series of such 
discharges, through the solenoid windings An 
‘induction furnaoo’ used with a 3-kva high-froquency 
converter operates in this way but furnishes much 
more power than necessary Economically operated 
units have been built in which a direct current 
passing through solenoid windings lias boen re¬ 
peatedly interrupted by a rotary make-and-break 
switch, across the gap of which a condenser liad been 
connected Tho current, the number of turns m tho 
solenoid, and the capacity of the condenser were 
regulated so as to give practically instantaneous 
demagnetisation of a substance without undue loss 
of power, a sufficiently accurate balance of capacity 
against inductance being obtained when a spark 
rather than an arc was produced on broukmg the 
circuit. The speed of the switch was sufficient to 
ensure at least one oomploto oscillatory discharge to 
take place while the material was passing through 
the solenoid 

A logical explanation of the effectiveness of this 
method for treating powders may be furnished by 
the supposition that the rate of magnetic field 
reversal is greator than that to whioh the poles of the 
magnetic substance can conform, thus permitting the 
particles to be caught m a more favourable position 
for demagnetisation than if time were permitted for 
their orientation m tho prevailing magnetic field 
The fleeting high peak amperage of the damped 
oscillations, and internal shooks caused by the effect 
of high-frequency discharge, may also be contributing 
factors 

This new H F method is applicable to any case 
where demagnetisation is desired It has been of 
considerable assistance m the laboratory m con¬ 
junction with the determination of the magnetic 
properties of powders , it is recommended for use in 
routine laboratory testing of bars or rods of iron and 
stoel, and it may prove to be almost indispensable 
when the new magnet steels with ooeroive forces of 
00-900 or more are encountered. The method 
can also be adapted to the commercial removal of 
permanent magnetism from minerals to permit better 
separation in processes involving magnetic concentra¬ 
tion of ores 

A literature search following the observations 
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recorded above has revealed the fact that although 
a demagnetising effect by damped, oscdlatmg, H F 
magnetic fields was noted by Henry and afterwards 
studied by Rayleigh, Rutherford, Marconi and others, 
none of the investigators seems to have realised the 
relation of this theoretical work to practical de¬ 
magnetisation. 

(' \V Davis 

Metallurgical Division, 

United States Bureau of Mines 
Feb. 6 


Variations in Interference Colours on Copper and 
Steel 

The high values of the refractive index of coppor 
and iron make it probable that only slight, changes 
of oolour would be observed on varying the angle 
of incidence of tho light. With burnished metal 
surfaces, changes of larger magnitude than expeoted 
(giving (A =» 2-4 for copper oxido and n >■ 18 for 

iron oxide) were observed with angles of incidence up 
to 78°, together with strong scattering of the com¬ 
plimentary oolours At larger angles of incidence 
general reflection predominated, and all colour 
vanished except a slight effeot due apparentlj to the 
metal itself 

Some curious results were observed on strips of 
metal cleaned with fine emery paper The direction 
of the scratches was parallel to the length of tho 
Strip, and in the direction of increasing thiokness of 
the oxide film. At angles of incidence varying from 
70” to 80°, the change in the second order oolours 
was marked in the direction of the scratches How¬ 
ever, no change whatever (except mcroase m the 
generally reflected light) oould be observed when the 
illumination was perpendicular to the lines of the 
scratches 

In this case the strips were mounted on a spectro¬ 
meter table and the telescope replaced by a micro¬ 
scope It then appeared that tho colour of each 
filament remained unaltered, but that reflection 
ooourred along a different line as the angle of inci¬ 
dence moreased. Thus though the angle of incidence 
on the plane of the metal surface had varied widely, 
the angle of reflection from the coloured filaments 
in the surface had varied but slightly. 

We wish to thank Abdel Hamid Effendi for tho 
oare he has taken in preparing the metal stops, 

F. H Constable 
M. Naeif 
H Eldin 

Royal School of Engineering, 

Qua, Egypt. 


Rationalisation of Scientific Publication 
The Publication Committee of the Society of 
Publio Analysts and Other Analytical Chemists has 
discussed a reference (p. 388) in a leading article m 
Nature of Maroh 0 to the abstracts published by the 
Society in its journal, and I am instructed by the 
Committee to direct your attention to inaccuracies 
to the strictures contained in that article 


It is not true, as the artiole states, that the abstracts 
m The Analyst are morely later duplications or 
variations of abstracts already published by the 
Bureau of Chemical Abstracts. On the contrary, they 
are made directly from tho original papers, and are 
frequently published before the abstracts issued by 
tho Bureau These points, however, are of minor 
significance as compared with the character of the 
abstracts themselves, which arc constructed on com¬ 
pletely different principles from those adopted by the 
Bureau In tho first place, all abstracts m The 
Analyst are given with sufficient detail to enable an 
analyst to try tho method m his laboratory without 
ha\ mg first to refer to the original paper Secondly, 
e\ cry abstract is minutely scrutuusod, first by a 
specialist in tho subject, and then by tho Publication 
Committoo, and if the method is found to be unsound, 
or to bo wanting m novcltj, tilt' abstract describing 
it is not published 

The principle adopted by the Bureau of Chemical 
Abstracts is different from this Its object is to give 
the gist ot the pupei abstracted, leaving the reader 
to rofor to the original paper if he wishes to obtain 
working details of anv method Doubtless this 
method of presontuig abstracts saves space, but it 
caimot bo claimed that it gives detailed working 
accounts of m< thods or affords any guidance to an 
analyst 

This Society is always willing to i o operate with 
other chemical societies, but attacks showing so 
little understanding of the objects and needs of a 
particular society will not tend to promote co¬ 
operation 

(V Ainsworth Mitchell 
(Secretary and Editor). 

Societv of Public Anulvsts 
March 2» 


Mr. Mitchell’s letter in itself fully substantiates 
tho statements made in tho artiole I do not think 
ho is onf died to say that tho article is in any way 
inaccurate The substance of the ehargo is that the 
abstracts provided by the Society of Public Analysts 
in no wav break frosh ground , thov merely duplicate 
the offort which is expended by the British Chemical 
Abstracts, for example Mr Mitchell’s litter shows 
clearly that the failure of tho Society of Publio 
Analysts to co-operate with the Bureau is due, first 
to a radical misconception os to what an abstract 
should provide, and second to the narrow specialist 
outlook which so largely frustrates efforts at co¬ 
operation 

With regard to the first point, it cannot be mam- 
tamed that an abstract should provide the full 
working details required If, as Mr Mitchell appears 
to contend, an abstraot is insufficient for tho purpose 
of his Society, he is advocating essentially a polioy 
of reprinting published information in whole or in 
part This is m itself a lamentable source of dupli¬ 
cated effort and expenditure in tho profession of 
chemistry, due, as Mr. Mitchell’s letter shows, to the 
specialist’s insistence to putting sectional needs 
before the general interest. 

The reference to the Society ot Publio Analysts, 
however, was only made by way of illustrating a 
point in the article, which covers a great deal of 
ground It would not have been m keeping with the 
spirit of the article to have elaborated the point, even 
had there been any wish to do so 

The Writer or the Article. 
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Sense-Organs in MalacobdeUa 
While examining living specimens of MalacobdeUa 
grosaa, MiUl., under a binocular dissecting microscope 
(the specimen being extended under a glass slide in 
sea-water m the usual manner), I noticed a pair of 
minute structures on the head, which, so far as I 
oan trace, do not correspond to anythuig previously 
described in this species. Fig. 1, drawn from a living 
specimen, shows these organs anterior to the corebral 
ganglia, which send a small nerve in their direction 
They have the appearance of small pits on the dorsal 
surface, suggestive of sense-organs They are tin- 
pigmented. 



I have examined serial sections of a specimen in 
which these ‘organs’ wore seen during life, but so 
far have failed to find them , they have, however, 
been observed on several living specimens They are 
more conspicuous in largo specimens If they are 
sense-organs, the fact is of some interest, since, 
except for the nouro-epithelial cells, MalacobdeUa has 
been supposed to be entirely devoid of these'. * A 
cephalic slit is present in most Nomertoans in a 
variety of forms , and a reduced cephalic slit might 
well present the appearance shown In some 
Nemerteans the cephalic slits are moro superllcial 
depressions ; and if, as a result of the semi parasitic 
habit, those became reduced in MalacobdeUa to a 
vestige, they might be difficult to trace in preserved 
specimens, though visible durmg life. 

The specimens were obtained m Photon from the 
collecting ground known as ‘Black Rocks’, on the 
Anglosey shore at the eastern end of the Menai 
Straits. I can confirm the remarks of Goring* that 
the dimensions of M, grosaa usually given are an 
understatement Living specimens measuring 45 mm, 
long in a state of moderate extension have been 
obtained here, whereas the largest Kiel specimen 
observed by Riepen was 22 mm. in length, and the 
largest Iceland specimen 30 mm. Blanchard 4 records 
a maximum length of 40 mm. .The frequency here is 
also high, practically 100 per cent of specimens of 
Photos being infeoted, as compared with less than 
60 per cent infection recorded by Riepen for the host 
Oypnna at Kiel. 

My thanks are due to Dr. Stiasny Wijnhoff for 
advice and assistance with the literature. 

L. H. Jackson, 

Zoology Department, 

University College, 



i, X. Wise, tool, MS; 10SS. 

r, ‘Taunt uad Flora dea Qolftt von Ncaptr, No 

■ X. Win. tool., S7 i mi. 

-* Ann. SH. tfstvr. (Series 8), Park , 1846 


Discriminative Ability of a Parasitoid 
It has recently been demonstrated 1 that Tncho- 
gramma evaueacens and certain other paraaitoids are 
able to distinguish between healthy hosts and those 
already parasitised. Hearing cannot enter; sight 
and touch havo been ruled out, and it appears that 
the sense used is that of smoll 

The discriminative ability is much finer them was 
supposed, as shown by the following experiment A 
Tnchogramma fomale was allowed to walk upon and 
to examine a number of host eggs, but not to 
parasitise them The parasite was then removed 
and an equal number of clean hosts placed alternately 
among tho others A second parasite now introduced 
avoided the hosts that had been visited by the first, 
as though they had already been parasitised The 
experiment has boon performed several times, and 
there can be no doubt that Tnchogramma females 
are able to distinguish clean hosts from those that 
have previously been merely walked upon by another 
female of thoir species, and that they avoid attacking 
the latter They seem also to ho able to distinguish 
hosts on which they themselves have walked from 
those which have beon visited by another individual. 

One of us (J L ) is now working on tho application 
of this result to the spatial distribution of Tncho- 
gramma , and has ovidence that the parasites are 
aware when they are moving over a surface pre¬ 
viously walked upon by another parasite 
This result renders intelligible a previous observa¬ 
tion* on CoUyrva calcUrator and Ibalta leucoapoxdea. 
Both of those parasitouls attack hosts which are 
buried in plant tissues and are therefore not available 
for examination Yet they tend to avoid super- 
parasitism Possibly in these cases, too, tho parasites 
are able to detect, on tho surface of the wheat or of 
the wood, chemical traces indicating that another of 
their species has been there before them. 

George Salt. 

J Laimo. 

Sub-Department ot 
Experimental Zoology, 

Cambridge 

1 S»lt, O , Pro r Roy Soc , B, U4, 455 , 1984. 


Apta cancriformu in Great Britain 
Apua concnformta has been so rarely recorded m 
Great Britain that it is of interest to report its 
occurrence m 1834. Some dried mud was oollected 
from a pond in the New Forest district for the purpose 
of rearing Chtrooephalua dwphanua, which was known 
to occur there. Distilled water was added to the 
mud on August 8, 1834, and larva were first noticed 
on August 12. These larva proved, on examination, 
to be those of Apua oancnformxa, and not of the 
expected Chirooepholua Development prooeeded, 
but many died. Onp individual measuring about 
6 mm. across the carapace and 12 mm. from the 
anterior margin of the head to the base of the caudal 
furoa was preserved on September 28 Another was 
exhibited alive at the Linnean Society’s reception 
m Ootober last. A. D. Hobson. 

Joseph Omkr-Coofer. 

Department of Zoology, 

Armstrong College, 

N ewcastle-upon-Tyne. 

March 22. 
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Chemistry of (Estrogenic Substances 

We wish to make the following comments on the 
communication by E Friedmann m Nature of April 
20 (p 622) under the above title 

(1) Dr. Fnedmann apparently helieven that the 
oestrogenic activity of synthetic compounds was first 
observed by Blum Bergmann 1 , and afterwards 
verified by Cook, Dodds and Hewett* with compounds 
of analogous structure The reverse is, of course, the 
actual sequence of events, as is shown by the reference 
to our original publication in the paper of O Blum- 
Bergmann, wrongly quoted by Dr Fnodmann as O 
Blum and E Bergmann. 

(2) If Dr Friedmann had read our detailed publi 
cation* as well as our preliminary communication 1 , he 
would have realised that the generalisation which ho 
now makes regarding the molecular conditions nocos 
sary for oestrogenic activity does not accord with the 
facts For example, our senes of diols derived from 
8 • 10-dihydro-l 2 5 6-dibenzanthracenc contains 
inactive members as well as compounds having an 
extremely high order of oestrogenic activity Yet if 
Friedmann’s generalisation were tme they should all 
bo active Moreover, wo have reported the a*Btrogonic 
activity of certain hydrocarbons, which, of course, 
cannot conform to any mle concerning the relative 
positions of an aromatic nng and the carbonyl or 
hydroxyl group. In addition, we obsorved activity 
with ergosterol and calciferol, which contain no 
aromatic or analogous furane ring In any event, 
the large doses of 1 -keto-1 .2-3 4-tetrahydro- 
phenanthrene necessary to produce wstrus (50-100 
mgm in rats) preclude any far-reaching deductions 
from the inactivity of the isomeric 4-keto compound 
m similar doses If, for example, tho 1-keto com 
pound hail given positive results with doses of 0 1 
mgm., and tho 4-keto compound negative results 
with 100 mgm., there would have been more adequate 
basis for generalisation 

Our experiments (in collaboration with Mr W 
Lawson) on the biological effects of diols prepared 
by the action of Gngnard reagents on various 
qumonos contmue to yield results of interest, which 
will bo fully reported when they aro complete 
J W Cook 
E C Dodds 

Research Institute, Cancer Hospital (Free), 

London, S W 3 

Oourtauld Institute of Biochemistry, 

Middlesex Hospital, London, W 1 


I Blam-Bcromsnn, -VutHnciit , 81, 5 


Refractive Index of Heavy Hydrogen 
In the course of the reoovory of some heavy water 
residues by electrolysis, the gas (D,) was passed after 
purification through ono side of the double tube 
(75 cm. in length) of a Rayleigh gas interferometer, 
while hydrogen gas produced by electrolysis of 
ordinary water and similarly treated was passed 
through the other side. A final steady shift of 24 
drum divisions of the compensating plate was 
required to compensate for the difference of re¬ 
fractive index of the two gases This is equivalent 
to 1*68 fringes of the mercury lme X = 5461, and 
hence the difference of refiractive index of ordinary 
and heavy hydrogen in the visible region is 


(123 ± 2) X 10-* at 760 inm , ordinary hydrogen being 
tho greater Tho gas passed when the final reading 
was observed was burnt and collected separately, and 
proved to bo within 0 1 of 100 per cent heavy 
hydrogen (D,) 

W J C Orr 

King’s Buildings, 

West Mains Road, 

Edinburgh 
March 26 


Deuterium Content of Naturally Occurring 
Water 

The deuterium content of naturally occurrmg 
water has so far been determined by two methods-- 
from the moss spectrogram of tho hydrogen derived 
from it; and from tho specific gravity of deuterium- 
free water The former method 1 gave for the abund¬ 
ant e ratio H/D the value 5000 h 500, while two 
discrepant, values*-* have been obtained bv the latter, 
namely 0000 und 5750 \ 25(1 

In order to clear up this discrepancy, we have 
measured the specific gravity increase caused by 
electrolysing tap water ( + 2 per cent caustic six la) 
This method presupposes a knowledge of the separa¬ 
tion coefficient a, and is only susceptible of ai curacy 
if a is not too low and varies between fairly narrow 
limits Experiments using water of known deuterium 
content had shown that for iron cathodes, a (cor¬ 
rected for evaporation) has an unusually high value ; 
in seven experiments a had the extreme values of 
8 65 and 11 0 

In three separate experiments, 24fi c e of tap- 
water were reduced to 20 ee by eloct-rolysis with 
iron cathodes and the increase in specific gravity 
measured Taking x - 11 0. the values obtained for 
the ratio H/D wore 6640, 0390 and 0230 respec¬ 
tively, while for a— 8 65 the corresponding values 
were 0230, 5980 and 5840, giving for the most 
probable value H/D —0220 (-300. 

This is in agreement with the value 5750 - 230 
obtained by Johnston His result and ours, taken 
together, suggest that tho mass spoctrograplnc value 
is slightly too low, and are irreconcilable with the 
value of 9000 

A J Edwards 
R P Redd 
J H Wowendev 

Balliol College and 
Trinity College Lalmrotory, 

Oxford 
March 30 


Philosophical Interpretation of Science 
I HESITATE to reply- to Prof H Levy’s letter in 
Nature of April 20 because the questions raised are 
matter for arm-chairs and midnight oil rather than 
correspondence. Some comment, however, must be 
made, so, leaving the justification of my own philo 
sophical outlook for a more convenient occasion, I 
will simply refer briefly to the charge that I ain 
representing my viewpoint as “a necessary con¬ 
sequence of scientific discovery”. 

I can only say that I do consider it a necessary 
consequence of scientific discovery That, of course, 
does not prevent me from believing that others hold 
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different opinions it simply leads me to think that 
they are mistaken. Frankly, I cannot conoeive a 
better reason for holding an opinion than the belief 
that it is true It may bo, however, that Prof Levy 
intended to chargo mo with trying to propagate my 
opinions among the uninitiated by disguising them 
as scientific facts. If so, I must say that the rentier 
who could mistake the passage ho quotes for any¬ 
thing but an attempt to interpret scientific procedure 
or who could rogaid any such interpretation as 
established truth, must ls> more uninitiated than one 
imagines rentiers of Nature to be Surely one cannot 
bo expected to encumber every sentence with “in 
my opinion” or “it seems to me” or “I think that”, 
when it is obvious that the matter dealt with belongs 
to the world of opinion and not to that of fact 
But Prol Levy docs soom a little confused about 
vital distinctions, for he refors to my interpretation 
as “itself aurelj an experience”, and asks whether 
1 am not compelled to refuse my philosophy any 
status m the external world Since ho regards in¬ 
terpretation as experience, ho has not begun to 
understand what I have been trying to say , and it 
certainly never occurred to mo to cluim that the 
external world contained philosophies 


It may not be superfluous to add that since the 
review from which Prof Levy quotes was specifically 
concerned with the fact that one very eminent 
scientific man, whose insight I thought I acknow¬ 
ledged dearly enough, did not share my interpreta¬ 
tion, an aoute reader might have suspected that that 
interpretation was not indisputable On the other 
hand, out of a multitude of scientific men who could 
be quoted in support thereof, I select for want of 
space, only two, ‘tolerably known in the revolution’. 
In “Atomic Theory and the Description of Nature” 
(p. 1), Bohr writes “The task of scienoe is both to 
extond the range of our experience and to reduce it 
to order” In “The Meaning of Relativity” (p X), 
Einstein writes “The object of all science, whether 
natural scionoo or psychology, is to co ordinate our 
experiences and to bring them into a logical system” 
Noithor writer explains that he is merely expressing 
an opinion, or indnod shows any awareness of the 
“very many men of science” whose views Piof Levy 
summarises 

Herbert Dingle 

Imperial Collogo of Science and Technology, 

London, S W 7 
May 1 


Points from Foregoing Letters 


Injections of an extract of the posterior lobe of 
the pituitary gland produce notable changes in the 
blood of rabbits, leading to amcmia, accord mg to 
Prof E. C Dodds and Mr R L Noble The red 
blood cells show abnormal inequality in si/e (aniso- 
cytosis), some being very largo (macrocytes), others 
of irregular sliapo (poikilocytes) or having a network 
pattern (reticulocytes). The spleen shows wedge- 
shaped areas (infarcts) duo to haemorrhage From 
these changes the authors infer that the control of 
blood destruction may reside in tho posterior lobe 
of the pituitary. 

Chromosomes show great variation m sire and 
shape Dr D M Wrmcli discusses some of tho factors 
that may give the constituent micelle of the chromo¬ 
some the power to contract and chango its shape 
Among those factors are the attraction between basic 
and acidic groups, the variation of the number of 
suoh groups withm the molecule due to changes m 
tho acidity -alkalinity of the medium (pH), the foldmg 
due to molecular linkage, os in keratin, etc 

Mr D. Cameron discusses the boat conditions under 
which tracks of a-particles can bo observed ui the 
presence of strong y-rays during processes of dis 
integration, and shows how to determine the cross- 
sections for the disintegratidh of tho beryllium 
nucleus by quanta of action 

The liberation of electrons by light, a phenomenon 
of great importance in television, etc , shows m 
certain instances a strong narrow maximum as the 
wave-length of light is changod Prof Fowler has 
explained this selective effect as due to surface con¬ 
ditions, the original metal being covered with an 
electro-negative layer a few molecules thick and then 
again with a mono-molecular positive layer This 
view has been opposed by Zener , Mr. K. Mitchell 
now claims that Zener’s objections are not valid, and 
that Fowler’s theory oan explain the observed facts 
both qualitatively and quantitatively He also shows 
that the theory leads to a peculiar form for the normal 
velocity distribution of electrons from a selective 


emitter, and appeals for experimental ovidonco on 
this point 

Mr C. W Davis shows how, by means of high- 
froquenoy damped oscillations, materials of high 
coercive force can be demagnetised The method 
should be useful in the determination of magnetic 
properties of powders, the testing of iron and steel 
bars, in processes involving magnetic separation of 
ores, etc 

Tho colour-changes of burnished surfaces of copper 
and steel seen at different angles are greater than 
expected from tho refractive indices of their oxide 
films, according to Prof F H Constable and Messrs 
M Nazif and H, Eldm The authors also describe 
colour effects due to scratches on strips of these 
metals cloaned with fine emery paper 

Dr L H Jackson submits a diagram and describes 
a pair of minute structures suggestive of sense organs 
on the head of Malacobdella grossa, a loach-like worm 
parasitic upon molluscs such as the chalk-boring 
piddoek (Pholas) 

The parasite insect Tnchogramma evanescens shows 
greater ability than hithorto suspected in distinguish¬ 
ing between healthy egg-hosts and those already 
infected ; Dr O Salt and Miss J Laing believe that 
the sense used in discrimination is that of smell 

The synthesis of compounds having some of the 
properties of the natural sex hormone has lately 
attracted much attention Profs. J W. Cook and 
E. C Dodds dispute Dr Friedmann’s views concern¬ 
ing tho relation between oestrogenic activity and mole¬ 
cular structure as recently set forth in these columns. 

Heavy water is rapidly becoming a commercial 
product and tho proportion in which it is present in 
ordinary water is therefore important From the 
increase in specific gravity following upon an electro¬ 
lysis of tap water, Messrs. A J. Edwards, R. P. Bell 
and J. H Wolfenden calculate this proportion to be 
one part in 6,000, as against one part m 9,000 pre¬ 
viously deduced from mass-spectrographic data. 
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Research Items 


The Ovingdean Skull. Thin remarkable trephined 
skull—a deformation, of winch only two other 
examples of prehistoric date are known from Great 
Britain is described by Dr T Wilson Parry and 
Mias M L Tildesloy m Man of April The skull was 
trawled from the sea about three quarters of a mile 
from the Sussex coast on January 12, 1936 It 
belonged to a man ahout sixty years of ago, and its 
surface and texture denote that it hail been mterred 
It is not complete At the foro part of both panetalH, 
an inch from tho middle lino on either sale, an* two 
well-defined perforations That on tho right side is 
almost circular and measures I} f; m by lj in That 
on the loft is roughly rhombouial, the long diameter 
being 1J mohos and tho anteroposterior IS in Tho 
method of trephuung employed was that of scraping 
the bone with a flint Hake so as to produce a funnel- 
shapod hole with sides sloping downwards and in¬ 
wards towards the lumen, a method followed in tho 
third, or Camac, phase of the neolithic The operation 
was performed durmg life, as the bone shows a slight 
attempt at reparation A severe septic periostitis 
followed, which must have lasted about six weeks 
Miss Tildosley’s examination indicates that there is 
nothing m the type of the skull to indicate its date 
Sunilar shapes occur among the C'oldrum Hkulls, but 
also elsewhere Maximum breadth alone can be 
estimated The fragment is 143 mm broad and it is 
unlikely that the ongmal maximum breadth was moro 
than a millimetre or two more This lios half wav 
between tho greatest average found in the Beaker 
folk and the lowest found umong the neolithic The 
bone is hard, suggesting mineralisation, and light 
grey in colour The circumstances suggest a cliff 
burial, which hail fallen into the hob , but its colour 
and consistency are not the same as other bones 
from the chalk At the same time, it is not of an 
appearance which would suggest that it had < one 
from a submerged neolithic forest bed Tho only 
clue to date is the trephining 

Initiation in Southern Nigena. An account of certaui 
aspects of the Olu system of tho Isa sub-tribes of the 
Edo people of Southern Nigeria by Mr. H L M 
Butcher ( Africa , 8, 2) indicates the importance of 
this organisation, which m some respects resembles 
an 'age grade’, in others a caste system, in the social 
system of the people under the Oba of Benin As a 
democratic institution it developed most characteris¬ 
tically in remoter districts where'the people were less 
subject to the power and mfluenoe of the Oba 
Development, however, was not uniform, and local 
isolation has produced a number of variants In 
some the importance of the passage from grade to 
grade is ignored Members of the lowest grades in all 
groups alike are called ‘sweepers of the streets’, anil 
consist of all youths who are able to do any work 
They perform all communal tasks, such as hewing 
wood, drawing water, etc Next aro tho ‘adults’ who 
are m the prime of their strength, and mostly have 
homes and families They do such work as may bo 
beyond the power of the youths Tho senior members 
only fight in the serious wars, the minor raids being 
left to the younger men. Though they have no right 
to speak in the council, their numbers lend weight 
to their ideas. Above them are the ‘junior elders’, 
heads of families, seniors in the small divisions of 


the villages, who in most cases have jx'rformed a 
ceremony to froc themselves from communal labour, 
but are not yet members of the council Finally, 
there are tho ‘elders’, the repositories of justice and 
custom, at whose head is the senior elder His is 
the final won! in tho council, and usually he serves 
the ancestral ju-ju In most groups he is tho ad- 
miniKtrative. as well os the religious, head of the 
community With the Otn aro associated two < lasses 
of ceremony, the first is a 'qualification’ ceremony 
and the second tho group of ceremonies by which 
promotion is gained within the Otu 

Rats and Mice of the Pacific Islands. Of the five forms 
of rats and unco found by the Whitney South Sea 
Expedition in the Pacific Islands, tour are ship- 
Ixime, and have a world wide distribution, the black 
rat, the Alexandrine rat, the brown or ‘Norwegian’ 
rat and the house mouse (G H H Tate, Bull 
Amer Mus Nat H,«t , 68, 145, 1936) Those were 
probably introduced before tho advent of white men, 
and the distinction Ix'twoon their arrival and that 
of the species regarded as the only true colonist of 
tho lslnnds, HaUusejruUtntt, is only a matter of degree, 
for the latter also owes most of its spread to man¬ 
kind The native rats belong to the concolor group 
of Malaysia, but nono of the island members of tho 
group is identical with any living mainland Bptxuee 
or with the formH found in Borneo, the Philippines, 
Celebes or Now Guinea They tend to be larger than 
mainland forms, anil on some of the islands show 
slight anatomical modifications Sinie all the rats 
and mice have been transported hv man they must 
have followed his colonisation tracks, but this is not 
obvious from their present, distribution since they 
show no diminution in number of forms from west 
to east Probably the original course of distribution 
from the mainland was by way of Borneo and the 
Philippines via the Caroline Islands, rather than 
through New Guinea and the .Solomon Islands 

Newfoundland Fisheries In tho Reports of the 
Newfoundland Fishery Research Commission, vol 2, 
No 2 (Annual Report for 1933, recently published), 
good progress in all directions is shown Besides the 
technical research into tho dried codfish mdustry and 
the nutritive value of the Atlantic salmon, the hydro¬ 
graphical and biological investigations are of special 
interest There are now available lor comparison 
complete data for both spring and autumn seasons 
m 1932 and 1933 and partial data for the autumn of 
1931 In the last report (vol 2, No 1) it was stated 
that, compared with the conditions in the autumn of 
1931, there was in 1932 a much larger influx of arctic 
water into tho Newfoundland area and simultaneously 
a stronger and opposite influx of salter water from the 
Atlantic occurring in the deeper water layers over tho 
Banks Those conditions led to the production of a 
large body of ‘mixed’ water suitable for the multipli¬ 
cation of marine forms of life, so that the season on 
the Banks and the coasts sharing 'Banks’ conditions 
was a good one for the fishery, there being a marked 
increase in the plankton In tho present report it 
is shown that this increase contmuod to a maxunum 
point during the summer of 1933, but that in the 
autumn "there was a sharp dooline, apjmrently coin¬ 
ciding with a marked diminution in the general influx 
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of arctic water. In 1933 no salps wore taken, 
indicating that Atlantic water, comparatively un¬ 
mixed with water from other sources, did not invade 
the area, this ia in accordance with the absence of 
high salinity water The Copelata form a \ aluable 
guide to presence or absence of squid, the movements 
of which towards the coast of Newfoundland have in 
the two previous years followed the trend of (hko 
pleura dunca, and the marked mcreaso of tho cold 
water 0 vaniidffem may perhaps always (as in 1933) 
precede a failure of the squid fishery for bait 

An Ancient Egg The expedition to Texas, sent out 
by tho Harvard University Museum, has discovered 
tho world’s oldest egg (Science Service, Washington, 
DX ) It is the egg of a dmosaur which lived on the 
shores of a groat inland sea during Permian times, and 
if tho famous dinosaur eggs from tho Desert of Gobi 
may bo put at 100,000,000 years old, tho age of this 
new discovery must be of the order of 225 millions 
of years The egg, three inches long and rusty m 
colour, is unhatched and littlo distorted by the process 
of fossihsation Although it cannot tie definitely 
associated with any particular animal, it is believed 
to be the egg of a large li/.ard like reptile, Ophuicodon, 
measuring about six fi'et from snout to tip of tail, 
and part of a skeleton of this creature was found 
new the egg 

Germination of Lime Seed A veiv full study of the 
factors involved in securing prompt and abundant 
germination of tho seeds of the lime is reported upon 
by J Nelson Spaeth in Memoir 109 of the Cornell 
University Agricultural Exporunent Station His 
conclusion is that the pericarp is not important in 
delaying germination, but must bo removed in 
order to treat the seed coat Tts removal is difficult 
because it is tough and leathery whilst the seed coat 
is hard and brittle Seeds may be extracted by 
partially digesting the pericarp with concentrated 
nitric acid Delay in germination is due- to the 
impermeability of the seed coat, the water excluding 
property depends apparently upon the compactness 
of the cellulose in the* outer part of the palisade 
tissue of the seed coat, and treatment with concen¬ 
trated sulphuric acid for 10-30 minutes renders the 
seed coat permeable without injuring the embryo 
within In v lew of the factor causing impermeability, 
the important result follows that air-dry storage, 
which dries this impermeable cellulose layer, increases 
this impermeability, and as a result air dried seeds 
after several years storage will remain impermeable 
to water for some years when placed in stratification 

A Fungus Disease of Liverworts Tho Gardens' Bulletin 
of tho Straits Settlements of .Iknuary 20 contains 
an account of a new species of fungus, Nectna egens, 
parasitic upon a liverwort, Leptolejeunm corynephora 
Mr E. J. H Comer is the author of the paper, and 
shows that the fungus is a superficial parasite the 
hyphiB of which ramify in tho grooves between the 
convex oeU-walls on the surface of the liverwort 
thallus, Food is absorbed through hyphopodia, and 
tho host is not visibly inconvenienced by tho parasite 
Several other species of Nectna are known to attack 
bryophytes. Characters of tho new species are given 
by a Latin diagnosis, and Mr, Comer has compared it 
With another bryopbilous species, Neotiella crazalsiana, 
a Discomyoete fungus with very similar characters 
except for a “persistently juvenile form of cleisto- 
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oarpic operoulate apothecium’’. Nectna egens is, of 
course, a definite Pyrenomycete, and the paper 
raises interesting questions as to fundamental differ¬ 
ences between Discomycetea and Pyrenomycetes, 
other than the form of tho fruit body 

Brown Rot Distases of Fruit Trees. Bulletin No 88 of 
the Ministry of Agriculture and Fisheries is devoted 
to “The Brown Rot Diseases of Fruit Trees” (London : 
H M Stationery Office, 1935 Is. fid. net) It is, 
perhaps, rather significant that this imposing mono¬ 
graph, which is the work of Dr H Wormald. replaces 
a short leaflet of three or four pages The Ministry 
lias performed a useful service to tho fruit-growing 
community m thus collecting Dr Wormald’s research 
papers and utilising his special knowledge to review 
the extensive literature on the subject This has 
been accomplished without prejudice to the needs 
of the practical grower, for descriptions of symptoms 
and ail vice on control can easily be separated from 
the more technical part of the volume Tho history 
of tho appearance of brown rot fungi is traced since 
tho first mention of Momha fructigena by Persoon 
in 1796 It is only of recent years, however, that 
other fungi have been recognised as causal agents of 
brown rots Sderotmia ( Manilla) fructigena, 8 
laxa, S laxa forma mail, and S fmctusola are de¬ 
scribed ui the work under review, and cultural 
iharuetors are also given A valuablo foature of the 
bulletin is its international nature, which allows a 
survey of geographical distribution of the fungi to 
be made, and also outlines their probable effects 
on commerce Conditions conducive to infection, 
and the mode of entry into the host plant are ade¬ 
quately treated, whilst symptoms and control of 
brown rots on apple, pear, cherry, peach, nectarine, 
apricot, quince and medlar arc described. Twenty- 
four pages of excellent half-tono illustrations enrich 
the text, and six pages of bibliography should be 
very useful to the plant pathologist 

Chymase and Protease in Micro-organisms A year or 
two ago. Prof Constantino Gorini showed that the 
ability of bacteria to coagulate milk may bo revealed 
by pouring milk which has been lightly sterilised on 
to the surface of a culture of the organism on agar 
containing such stimulants as broth, peptone, 
vitamins, yeast water, blood, etc In a paper road 
before the Beale Istituto Lombardo di Scienzo e 
Lettere m November last and published in the 
Rendiconti, 67, parts 16-18, Goruu describes the 
results of the application of this method of examina¬ 
tion to a number of bacteria of various typos Among 
these were 115 strains of Streptococcus, of different 
origins and belonging to 16 different pathogemo 
species. When inoculated directly into milk, these 
showed negative or irregular results On the basis 
of the chymase and protease indications of the milk- 
on-agar cultures, it was found that the organisms 
were divided between the three types, Streptococc&s 
pyogenes, S agalactiae Mid S. lactis. The procedure 
is hence of diagnostic value in distinguishing between 
chronic mastitis specific to lactifers and harmless to 
man, and the acute mastitis the infecting agent of 
whteh is transmissible to man through the milk A 
number (18) of strains of B tvphi fiavum of various 
origins and eight physiological variants of B. typht, 
Eberth, all displayed, however, similar behaviour, 
no differentiating criteria being observable. Extension 
of the method is suggested as a possible means of 
distinguishing between bacterial species. 
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Apparent Magnitude in Scenery. Scenery, being a pic¬ 
torial impression of the outdoor world, does not lend 
itself to direct measurement, which impairs the 
spontaneous effect on which the impression depends 
In a paper on “Apparent Magnitude in Natural 
Scenery” in the Geographical Journal of March, Dr 
Vaughan Cornish attempts to discover some pruiciples 
applicable to the study, using as his material outlino 
drawings of landscape whi< h he has bqBn in tho 
habit of making, without any direct measurement, 
during the past forty years Thus, for example, he 
compares two alpme panoramas each including the 
rising sun, drawn at distances of four and forty 
miles respectively In the latter case the sun's urea 
was increased 3 16 times the former The customary 
explanation is the mental comparison of magnitude 
between the unvarying sun anil the \arying angle 
of the landscape, and m othor wonls that the moun 
tains diminished in size as their distances increased 
and that the mcrcaso in the nppaiont hizo of the 
sun was inversely proportional to the change in 
tho apparent magnitude of the mountains But 
an examination of the drawings, of winch the 
view-point was known, allowed that the diminution 
in the apparent magnitude of tho mountains was 
much leas than the increase of their distance, 
and simple measurements rovoaled the fact that 
tho distant mountains were subjectively magnified 
to the same extent as tho sun Another among 
many suggestions in the paper is that the more 
the eye takes m vertically the more it takes in 
horizontally and the less impressive are both 
dimensions 

Radioactivity of Potassium and Rubidium. Klemperer 
(Proe Roy Roc , A, March 16) has investigated some 
anomalous and interesting features of the 0 decay of 
potassium and rubidium Aocordmg to Fermi’s 
theory and Sargent’s empirical rules, the decay period 
of a p transformation is connected with the upper 
energy limit of the (3-spectrum, and if these rules are 
applied to potassium, they give a period of a few 
minutes or a few days, according to whether tho 
^-transition is of the 'allowed’ or ‘forbidden’ type 
The measured half decay period is of the order 
7-5 XlO 11 years on the assumption that tho heavy 
isotope, hK", is alone active, and it is therefore 
necessary to examine alternatives to the sitnplo 
reaction, 

„K“-„Ca««+p 

It must be noted that „Ca* 1 has never been found 
by mas»*spectrum analysis of old potassium minerals 
Oamow has suggested as alternative schemes, (l) the 
simultaneous emission of two p-rays, (2) an a-decay, 
followed by the observed P-decay which comes from 
a short-lived halogen atom , and (3) a slow P-decay 
followed by the observed P-rays which come from 
short-lived oalcium and strontium atoms. Klemperer 
has exammed She first coincidence Geiger counters, 
and the second and third by chemical separations and 
the use of a linear amplifier The.results were negative 
in each case. He suggests that the p-rays come from 
undetected, rare, but still long-lived isotopes, „K*° 
and uRb**. The anomalous lifetime of those 
elements (with respect to the Sargent rules) would 
be explained if they had a large nuclear spin, 
the P-ray being then a kind of ‘super-forbidden’ 
transition. Newman and Walker (Phil Mag , 
Ipril) also suggest that the radioactivity of potassium 
nay arise from ,.K" or j»K 4 * and that of rubidium 


from .jRb 1 *, „Rb*’ or ,,Rb" Their suggestion 
that these isotopes could be produced experiment 
ally by neutron bombardment is probably not 
practicable 

Discovery of Mephitic Air. In 1772, Daniel Ruther¬ 
ford (1749-1819), professor of botuny in the Uni¬ 
versity of Kdinburgh, published Ins "Dissertatio 
Inauguralis do Acre Fixo Dicto ant Mephitieo”, in 
which lie announced among other matters his dis 
oovery of ‘noxious air’, afterwards called nitrogen 
In Science. Program (29. 650 , 1935), D McKie has 
made an interesting analysis of the part of the 
dissertation concerned with nitrogen and shows that, 
contrary' to the usual statement, Rutherford did not 
use tho name ‘mephitic air’ for this gas, but for the 
‘fixed air’ (carbon dioxide) discovered by Black, 
referring to nitrogen as another species of noxious 
air He found that when an animal was confined in 
a limited volume of air it. presently expired and the 
air was reduced in volume and rendored incapable of 
supporting fire or life Removal of ‘fixod air' by 
alkali did not restore it to its former wholesomeness 
The relations to Priestley's discoveries are con 
sidored, and it is concluded that Rutherford’s work 
was quite independent Rutherfoid did not arrive at 
any clear explanation of his results, and did not see 
that the ‘noxious air’ (nitrogen) was a constituent of 
the atmosphere, regarding it rather as air combined 
with phlogiston 

A New Relativity Theory A second instalment of 
Sir Shah Sulaiman’s new theory of relativity has 
appeared (Proc Acad Sci [1 P India, 4, 217) , the 
first part appeared in the same journal (4, 1) in 
August 1934 Tho author retains Kuelidean space, 
and as much as possible of Nowtonian dynamics, the 
chief deviation being the hypothesis that gravita 
tional, electrical, and magnetic forces do not act 
instantaneously, hut an propagated with a velocitj 
nearly equal to that of light bight is supposed to 
consist of ‘radions’ omitted from the surface of 
bodies, and gravitation of ‘gravitons’ from their 
entire moss From those hypotheses four 'universal 
principles’ are deduced Two of these akin to 
Doppler's principle and aberration, deal with the 
modification of the magnitude and direction of tho 
gravitational force upon a mov mg body, and these 
are appliod to the advance of the jierihehon of 
Mercury, tho doflection of light by gravitation, the 
spectral shift, and the experiments of Miehelson and 
Morley, and of Bucherer Another gives a formula 
for tho relative velocity of two moving bodies, which 
is applied to tho experiments of Fresnel and of Fizoau 
The reraainuig one is applied (in outline only) to the 
fine structure of the hydrogen spectrum The idea 
of an expanding universe is firmly rejected, though 
it is allowed that some nebulae, formerly part of our 
galactic system, have left it on parabolic paths In 
short, an attempt is mode to give an alternative 
explanation for the whole range of phenomena 
usually adduced in support of Kmstein's theory It 
is difficult to form a definite opinion whether the 
author’s work is entirely sound, but ho bos evidently 
studied all the standard works The mat hematics 
has been ohecked by two competent mat hematics I 
physicists, and the work has been earned out with 
the encouragement of Prof M N Saha. If it can 
stand the test of cnticism, it will obviously be of 
great importance 
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Social and Economic Conditions 

T HK report of a Commission of Inquiry on social 
and economic conditions among the aborigines 
of West Australia and tho working of the State 
system of protc< tion, which was published on March 
12 last, criticises strongly tho inadequacy of tho 
provision for medical attention, the inefficiency of 
the care for half castes and the wasteful and un- 
satisfactoiy character of the management of the 
Moore Riser settlement The Commissioner, Mr 
H R Moseley, is doubtful of the success of the 
missions among tho aborigines , and lie finds that 
allegations of cruelty and ill treatment of the 
aborigines, which have appeared in tho public Tress 
from 1930 onward, are without foundation 

In the north and north west, native* on pastoral 
properties, the Commissioner ropoits, exponent o con¬ 
ditions which as nearly as possible approat h their 
natural life Tho work of the aborigines employed 
on stations takes an appropriate form, and the only 
criticism of the Ciovemment stations ls that a greater 
effort should be made to keep the aborigines more 
constantly employed The ‘bush’ natives arc best 
left alone , and the land now occupied by them 
should bo setured inalienably as a resorvo and 
additional land should be set aside for reserve 
purposes in anticipation of closer white settlement 
m the northern area The native is under no hardship 
through tho non payment of wages , and there is 
nothing approaching a condition of slavery In the 
north-west, where tho wage system has boon in 
operation for some time, it. hns encouraged the 
gambling and squandering habits of the aboriginal 
To meet the inadequacy of the present medical 
attention available, the establishment of clinas and 
hospitals is recommended at four points to facilitate 
early diagnosis and treatment Farther south, in the 
areas of closer settlement, increased hospital accom¬ 
modation is recommended, the existing accommoda¬ 
tion being both inadequate and undesirablo in 
character In addition to providing first-aid stores, 
employers of labour should be required to make 
payment into a medical fund on account of each 
employee , and in this connexion the present system 
of licenses for labour is criticised, as it does not 
require particulars of individual employees to bo 
reported, but merely tho total number employed 
A system of registration is therefore rocommondod 
In dealing with leprosy, the inadequacy of tho 
provision for segregation of deter ted cases awaiting 
transhipment to the leper hospital at Darwin, and 
the delay in evacuation are strongly criticised It is 
suggested that the State should withdraw from tho 
arrangement whereby leprosy is made a Federal 


of West Australian Aborigines 

concern and provide a leprosarium of its own on one 
of the islands off the coast, but if this is impossible, 
that suitable arrangements should be made for 
isolating detected coses, while tho inspection for 
leprosy and venereal disease, for which agitation has 
been going on since 1924, should be hold forthwith. 

If conditions in the sparsely settled north and north¬ 
west can be regarded as satisfactory on the whole, 
except as regards the medical question, it is far 
othorwwe in the more closely settled south, where 
the aboriginal has come more closely into contact 
with white civilisation, and native camps aro situated 
in close proximity to tho towns In the Moore River 
sottlomont, children and young persons are being 
educated and trained in close proximity to the camps 
for indigent aborigines, without proper measures 
being taken to keep them apart , honoo most un¬ 
desirable results, especially tvs affecting young girls 
Tho buildings are inadequate, verminous and in¬ 
efficient, and proper educational equipment is lacking. 
The caro of halt castes is thoroughly inefficient and 
inoperative. So far as possible, camps should not 
lie allowed to remain near tho towns It is recom¬ 
mended for both able-bodied aborigines and half- 
castes that a system of farm-stations should bo 
established on which adults and parents could work 
on their own allotments, while the children were 
trained for suitable occupations An extension of 
tho existmg arrangements for the training of girls 
for service and other occupations is also recommended. 

In regard to the laws affecting aborigines, the most 
important measure suggested is tho provision of 
special courts for the trial of ‘bush’ natives, in which 
tho proceedings would be suited to the code of the 
native and such as ho himself and the members of 
his tribe would understand Tho holding of such 
courts might be part of the duties of a district pro¬ 
tector on patrol 

It is pointed out how far the criticism of existmg 
conditions is concerned with matters which con be 
attributed to tho defects of the present organisation 
of protection, whereby the Chief Protector, assisted 
by more than a hundred honorary protectors, who 
do not function except to grant permits to employ 
labour, has been overburdened with offiue work and 
has been unable to travel and inspect actual con¬ 
ditions A reorganisation is recommended in which 
the office of Chief Protector should bo abolished, 
and his place taken by a secretary of the Department, 
who would be responsible for office detail, while the 
active work of protection would be in the hands of 
district protectors, of whom one, a medical man, 
should be appointed to tho northern area forthwith. 


The Collection of Dew 


By H E Beckett 

A RISING from the serious shortage of water in 
, many districts during the summers of 1933 
and 1934, the suggestion was made that tho collection 
of dew would be profitable and that research should 
be undertaken into tho economic design of dow- 
ponds A little consideration showed that certain 
types of roofs, suitably insulated underneath, might 
act as economical and efficient collectors of dew. 

If ‘dew ponds’ really do oollect dew owing to the 


and A. F. Dubton 

cooling cither of the water surface or of the surround¬ 
ing banks below the dew (>oint, by radiation to the 
night sky, even more dew should be collected on a 
thin metal roof of low thermal capacity, provided 
that the roof has an efficient radiating surface and 
is prevented from gaining heat from below. 

In order to find whether sufficiently low tempera¬ 
tures could be obtained on thin metal sheets and to 
what extent these temperatures were affected by 
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surface treatments of the sheets and by the amount 
of insulation beneath them, four galvanised iron 
Bheets, measuring 4 ft. 3 m. square, were supported 
off the ground and exposed out of doors at tho 
Building Research Station. One sheet was left plain, 
another was formed into a shallow tank and filled 
to a depth of 1 in. with water , tho two remaining 
sheets were whitewashed on the upper surface anil 
one was provided with 7 in of cork insulation 
underneath 



A IN STCVENSON sCHECH 
S ON (MASS 

C IRON shut, WH WATER 


D IRON SHEET, (MTRCATEO 
£ IRON SHEET, WHITEWASHED 
E IRON WET, WHITEWASHED 

(with 7'cork seheath) 


1?io 1 Minimum temperature! 


Koch sheet was provided with a thermocouple by 
means of which its tornjierature was recorded The 
minimum temperatures recorded on a number of 
nights in June are shown in Fig 1 It will bo sw n 
that the specimen which was whitewashed on top, to 
reflect tho aim’s heat by day and to radiate heat by 
night, and was heav lly insulated beneath with cork, 
became appreciably colder than any of the other 
specimens, tho lowest temperature recorded lining 
22° F , 20° F below the scroon minimum for tho 
night 


Tho next stop was to experiment on a larger scale 
with an actual roof, to find how muoh dew could be 
collected For this purpose a section of a corrugated 
iron roof, 18 ft 7 in long by 11 ft wide and having 
a pitch of 7 J“, was prov ided with separate drainage. 
The roof was insulated underneath with two sheets 
of aluminium faced asbestos paper, spaced 1 in 
apart, tho equivalent of about 1 in of cork, and was 
whitewashed on top The temperature of the iron 
Shoots was recorded by means of a thermocouple 
Measurements were made on this roof on suitable 
clear nights from July to September, but tho results 
were disappointing Dow t mild be collected on nights 
most favourable for tho loss of heat by radiation, 
but suitable nights were by no means frequent, and, 
even then, the amount of dew collected was small 
A typical rocoiil is given below 


Dew Collection on Klglit of Sept 21-2SJ 
Minimum roor t< niiwrature 28' K 

Minimum ecm n temperetun 104” F 

Otww minimum 29 s V 

Minimum temperature on bllumlnoua 
felt on adjacent flat roof with 7 In 


elan-wool li 
1 collected 


The quart of wator which is obtained on a night 
when the sky is propitious is a mere dribble compared 
with the It) gallons which the same roof collects 
during 1/10 inch of rainfall, and it is obvious that, as 
an auxiliary water supply during drought, the col. 
lootion of flow m this way cannot be seriously con¬ 
sidered Storage for mm water is more economical 
to instill, more reliable anti altogether more prac¬ 
ticable 

From tho experiments described above, it may 
also bo inferred that the action of ‘dow ponds’ cannot 
be ascribed to tho ordinary deposition of flew This 
corroborates the findings of K A Martin 1 , who as a 
result of an oxtensive study, decided that the ponds 
depend for their replenishment upon mists rather 
than dew and that the term ‘dew pond’ is a misnomer 
According to Martin, the word ‘dew pond’ docs not 
appear to have been used prior to 1813 (“Tho Shorter 
Oxford English Dictionary” gives the date 1877) 
and, since then, although some ponds ha\e borne 
that name others ha\o been known as ‘cloud ponds’, 
‘mist ponds’ or ‘fog-ponds’ 

1 h A Mftftln, ‘ Drw-Ponds ' T Winii'r lJulrio, IM, J-ondon, 
1911 


Sylvicultural Research in Nigeria 


S INCE the appointment of two sylvicultures for 
research in Nigeria in 1928, a remarkable 
amount of good work lias been undertaken m con¬ 
nexion with the ram and moist deciduous forests 
in the south -western provinces In the Oxford Forestry 
Memoirs, No. 18 (Oxford, The Clarendon Dross , 
1934), Mr W D. MacGregor, one of the sylviciilturists, 
publishes an acoount of his work in a brochure 
entitled “Sylviculture of the Mixed Deciduous 
Forests of Nigeria, with Special Reference to tho 
South-Western Provinces”. 

The mixed deciduous forest typo in West Africa 
is an important concomitant of the forest flora, 
coming between the true deciduous and the true 
evergreen forest types. Botanically it includes high 
forest trees of both types, but differs from the 
deciduous forest in containing evergreen under 


canopies, and from tho evergreen or rain forest in 
containing top canopies of deciduous trees 

From the forester’s poult of view, tho mixed 
deciduous forest type is nearer to the deciduous than 
to the ram forest type It is in reality a climatic 
formation m which deciduous trees attain their 
optimum dovolopment In its most humid form, tho 
mixed deciduous merges unperceptibly uito the rain 
forest typo It requires a rainfall averaging 50-70 
inohes per annum 

Of tho numerous natural orders of this forest typo, 
Stercuhacetie, I^egwninoaae, Moraceae and Combretaoeae 
are the most important The two magnificent trees 
TnplochUon scleroxylon and Chlorophora excelsa have 
the greatest range m distribution 

With the evergreen forests to the south and tho 
deciduous forests to the north, the mixed deciduous 
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forests form an almost continuous belt of varymg 
width ruimmg parallel to the coast They are said 
to hold great timber wealth of large dimensions 
They have not been exploited, however, to anything 
like the extent of the ram forests owing to their 
geographical position, which places them outside the 
zone of streams and rivers suitable for floating timber 
The object of Mr MacGregor’s memoir is to record 
all the experimental and research work in connexion 
with the sylviculture of the mixed deciduous forest 
type upon which he has been specially engaged , or 
on which other officers have obtained some ex 
perieneo of, for example, plantation work In the 
latter work, fuel plantations have formed an important 
branch Large areas of indigenous species have been 
planted at Akilla, Ondo Circle At Mamu and Olo- 
kemeji teak has been successfully grown—but almost, 
until recently, at tho expense of good local indigenous 
species Latterly, however, research work in the 
nursery and plantation has boon devotod to the study 
of the requirements of indigenous specios with the 
view of replacing oxotic specios when possible 
It is a cmious anomaly that here m the West 
African tropical forests, with a plothora of magnificent 
timber trees of which almost the only one known, 
during the past contury at least, was mahogany, 
the first commencements of forest plantation work 
on a scientific basis should havo been mtulc with 
teak in several colonies to the neglect of some of the, 
admittedly little-known, indigenous species Tho 
rosoarch work with the latter undertaken by Mr 
MacGregor and ably depicted in this memoir proves 
that West Afiica has timbers which will probably, 
in the future, bo able to hold their own on any 
timber market m tho world 

In addition to the nursery and experimental 
plantation work undertaken with indigenous species, 
sylvicultural experimental work m connexion with 
both artificial and natural regeneration has been 
commenced with considerable success 

Chapters are devoted to the description of the 
sylvicultural characters of a number of species, 
indigenous and exotic, and some excellent descriptions 
of seedlings Finally, there is a report on the soils 
at Olokemeji by Mr H C. Doyne, senior agricultural 
ohemist, and Mr W. A Watson, agricultural chemist, 
Ibadan 

Although perhaps it is too early to accept the mass 
of detail recorded in this important memoir os actually 
proved, without further check, yet Nigeria may be 
complimented on the methods upon which tho work 
has been earned out 


The Broadcasting Wave-Lengths of Europe 

T HK plan for allocating the wavelengths of 
the broadcasting stations in Europe published 
m 1934, and known as the Lucerne plan, is getting more 
and more difficult to work The trouble arises mainly 
from the fact that tho full range of frequencies avail¬ 
able for the carrier waves is 1,360 kilocycles per 
second, and in order to prevent senous overlapping, 
each station requires a width of about 10 kilooycles 
per sec. In order to secure agreement between the 
various nations concerned, it was necessary to 
allocate 133 channels to 170 working stations, so that 
some had to work at the same frequency, oare being 
taken to give these frequencies to Bma.ll stations at 
ft great distance from one another. 

Unfortunately, little attention had been given to 


limiting the power of largo broadcasting stations, 
and so there are now thirteen in Europe which work 
at 100 kilowatts or above, eighteen with powers not 
less than 60 kw and twenty with powers not less 
than 20 kw Many of these stations are transmitting 
through the same zone of darkness, and it follows 
that the spectra of the waves radiated by powerful 
stations m contiguous channels will overlap The 
overlapping sidebands of these unwanted stations 
produce serious interference 

In a paper on broadcast transmission read to the 
Institution of Electrical Engineers on May 1 by Mr 
P P Eekersley, it is pomted out that at tho present 
time the designer of a receiver capable of reproducing 
distant as well as local programmes is forcod to out 
off the upper audio frequencies of modulation, and 
this dvictoriously affocts the quality of the rop to 
duction The ordinary commercial receiver sold 
to day to the public cuts off the audio frequencies 
above 3,600 cyclos per second 

Tho only way to get over this difficulty is to change 
radio technique. It is improbable that European 
nations will agree to limit either the existing power 
or the number of their working stations But if it 
were possible to modify transmitters so that the 
spi'ctra of tho waves radiated contained the earner 
wave and only one set of sidebands, spectrum overlap 
could be minimised and in some cases entirely 
eliminated. If a frequency band of 2,000 cycles per 
second could be added to the orduiary breadth, a 
great improvement would result. The introduction 
of high-fidelity broadcasting would undoubtedly 
stimulate the industry of radio broadcasting 

Mr Eekersley has recently been to the United 
States and has inspected the apparatus developed 
by Wired Radio Inc for use in connexion with 
their high-frequency broadcasting system He found 
that several of the methods he recommended were 
similar to their methods, and that a very high quality 
of reproduction was achieved 


University and Educational Intelligence 

Cambbidoe —The sixth course of Soott Lectures 
will bo given by Prof G Hevesy in the Cavendish 
Laboratory at 4 30 p.m on May 13, 16 and 17 The 
subject of the course will bo “The Terrestrial and 
Cosmic Abundance of the Elements". 

An oloction to the Isaac Newton Studentship will 
bo held in the Michaelmas Term 1936 These student¬ 
ships are for the furtherance of advanced study and 
research m astronomy and physical optics and are 
open to those members of the University who have 
obtained a degree in the University and were less 
than twenty-five years of age on January 1, 1935 
Candidates tire invited to send in their applications 
to the Vice-Chancellor between October 8 and 14, 
1935 The emolument of the student will be £250 
per annum 

Edinbubqh —Mrs. Stewart Hall has given £15,000 
for the endowment of a lectureship in the pathology 
of the diseases of children 

On the recommendation of the Jomt Committee 
of tho University Court and the managers of the 
Royal Infirmary, Dr. A E Barclay, lecturer in 
medical radiology, University of Cambridge, has been 
appointed lecturer in radiology in the University, on 
his appointment as radiologist to the Royal Infirmary 
from May ,1, 1935. 
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Thb International Federation of University Women 
held a meeting at Budapest m September last, when 
twenty-six national federations were represented. 
Among the resolutions adopted was one deprecating 
the “tendenoy, increasingly evident m tho majority 
of oountnes, by new regulations to debar women 
from careers for which they are well qualified, 
whether on grounds of sex or marriage" and declaring 
such regulations to be “inimical to the family which 
is itself the foundation of society”. Anothor deplores 
the contravention m certain countries of the prin¬ 
ciples that teaching history, etc , m schools should 
be impartial and that art, literature and science are 
a common human heritage and not the appanage of 
particular nations or races. The German Federation 
has passed through a difficult period, and it is hoped 
to reconstruct it on a basis which will eliminate dis¬ 
crimination on any racial, political or lehgious 
grounds The Austrian Federation was concerned 
about the bad effect of recent legislation on the 
position of women The Indian Federation reported 
a surprisingly large number of members -400 The 
British Federation gave scholarships last yoar 
enabling three German scholars and scientific workers 
who had lost their positions on aocount of their non- 
Aryan nationality or political opinions to live at 
Crosby Hall, London The next conference of the 
International Federation is to be held m 1936 in 
Poland. 

“Fbkedom or Indoctrination an Knduring 
Dilemma of Education” a paper by Prof Marvin L. 
Dame of the University of California, contributed to 
School and Society of February 2, deals judiciously 
with this theme—one that is in the forefront of 
current educational topics of discussion in the 
United States The recent development in Germany 
of authoritarianism in educational as in other fields 
has proved a powerful irritant provoking such 
disouaaion. Prof. Darsie’s paper attempts an analysis 
of some of the complex faotors associated with 
oapitalism, scientific technology and the increasing 
solidarity of organised labour, in whioh the ago-long 
oonfliot between the advocates of free intellectual 
inquiry and the guardians of established doctrmo 
is to-day entangled Starting from the position 
that the concepts of freedom and indoctrination 
have to do with the interweaving of tho “two 
innately conditioned desires for self-expression or 
pre-eminence and security within the immensely 
complex maze of social patterns constituting a 
culture or civilization" he proceeds to consider 
the resulting problems confronting the educator. 
The publio school teacher functions in an agency 
maintained by society for the direct purpose of 
indoctrinating the young with the established 
institutional patterns. but these represent nuclei 
of public opinion substantial at thb core but with 
continuously fluctuating margins. It is peculiarly 
the function of the enlightened teaoher “to keep 
alive this fringe of experimental thinking and at the 
same tune to prevent its detachment from the 
institutional matrices whioh guard the stability of 
any organised society”. In this delicate task he must 
beware of endorsing or promoting any propagandist 
movement, but his obligation to human welfare 
requires him to defend and preserve the fringe of 
nee, experimental inquiry. The dilemma is discussed 
ib terms of national polioiee in a short article, “The 
Croat Rift in Education”, by Dr. J. F. Abel in School 
Life of December. 


Science News a Century Ago 

Loads Carried by South American Miners 

On April 27, 1835, Darwin set out from Valparaiso 
on horseback for Coquimbo, which ho reached on 
May 14. On May 12 he stayed at some mines, and 
writing of tho loads earned by the miners, he said . 
“Captain Hoad hns described the wonderful load 
which the ‘Apires’, truly boasts of burden, carry up 
from the deepest mines I confess I thought the 
account exaggerated , ho that I was glad to take an 
opportunity of woighmg one of tho loads, which I 
picked out by hazard It required considerable 
exertion on my part, when standing directly over 
it, to lift it from the ground The load was considered 
under weight when found to be 197 pounds The 
apire had oarnod this up eighty perpendicular yards, 
—part of the way by a steep passage, but the greater 
part up notched poles, placed in a zigzag line up tho 
shaft According to the general regulation, the apire 
is not allowed to halt for breath except the mine 
is six hundred foot deep Those men, excepting 

from accidents, are healthy and appear cheerful 
Their bodies aro not very musculous They rarely 
oat meat onee a week, and never oftener, and then 
only the hard dry oharqui Although with a know¬ 
ledge that tho labour was voluntary, it was never¬ 
theless quite revolting to see the state in whioh they 
reached the mouth of the mine , their bodies bent 
forward, leaning with their arms on the steps, then- 
legs bowed, then muscles quivering, tho perspiration 
streaming from their faces over their breasts, their 
nostrils distended, the comors of their mouth forcibly 
drawn back, and the expulsion of their breath most 
laborious After staggering to the pile of ore, 

they emptied tho ‘carpacho’, m two or three seconds 
recovering their breath, they wiped the sweat from 
their brows and apparently quite freeh descended tho 
mine again at a quick pare 

Bird Distribution 

Much now light on the distribution of bird life 
outside Europe was shed at the meeting of the 
Zoological Society of London on May 12, 1835, with 
Mr N A Vigors in the chair The skin of a kiwi. 
Apteryx 4uetrahe, Shaw, sent by the Colonial 
Secretary for Now South Wales, was exhibited, along 
with an account of the habits of tho bird, its 
probing of the ground with its long bill for earth¬ 
worms and its scant distribution in New Zealand, 
whence it had been obtained by a correspondent 
who had soon only two during his stay there Colonel 
Sykes exhibited a series of bird skins presented to 
the Society from the Cape region of South Africa by 
Capt Spiller, and these, stated Sykes, had enabled 
him to make a comparison with the collection of 
birds ho had shot in India, and those of Europe, to 
draw up a list of fifteen species of bird found equally 
in South Africa and India, four species found in 
South Africa, India and Europe, and two species 
‘universal’, providing Strix Javantca, Horsf. was 
identical with Strix fiammea, Linn. A female hybrid 
pheasant, Phaeumue colchxcus, produced by a cock 
pheasant and greyhen (Tetrao tetrxx) from the Mer- 
nngton Covers of Mr R. A Slaney, near Shrewsbury, 
was exhibited and described by Thomas C. Eyton 

Gsology of Seeland *nd Mtten 

At a meeting of the Geological Society on May 13, 
1835, Lyell read a paper entitled “On the Cretaceous 
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and Tertiary Strata of the Danish Islands of Soeland 
and MOen” According to a report m the Philosophical 
Magazine, “Mr Lyell examined, m company with 
Dr Forchhammer, the cliffs of Sooland anil Mtlen 
during the summer of 1834, and tho following are 
the lesults at which he arrivod The two formations 
of whil li Denmark and Danish Holstein elnefly 
consist are chalk, and an overlymg tertiary deposit 
Part of the latter resembles in composition the 
aigillaceous and sandy bods of tlio Knglish crag 
Another part corresponds with deposits usuall) 
called diluval, especially those associated with the 
Knglish crag, in parts of Norfolk Large erratic 
blocks are also strewn ovei the surface of Denmark, 
connected with, and sometimos buried in the gravel, 
or ‘diluvium’ In some sections on the banks of the 
Elbe, the yellow tertiary sands are divided regularly 
into thin strata and are exposed for a thickness of 
about 200 feet The white chalk of Denmark 

is characterised by the same fossils os those of the 
upper chalk of France and England ” 

Water from the Well of Zem-zem 

At a meeting of the Royal Society on May 14, 
1835, a communication from John Davidson was read 
giving “An Account of the Water of the Well Zern- 
zem, with a quantitative analysis of tho same by 
Professor Faraday” Davidson had sent home about 
three quarts of the water from the well of Zcm-zem 
near Jedda, to whs h the Mohomedans ascribed a 
sacred character and extraordinary virtues Tho 
can containing the water had been sealed, but un¬ 
fortunately it hail been opened in the London Docks 
and the gas with which it was charged had escaped 
Tho precipitate thrown down was found by Faraday 
to consist of carbonate of protoxido of iron m the 
enormous proportion of 100 8 grains to the imperial 
pint of water Tho clear liquid was neutral and 
contained much muriate, and a little sulphate but 
no carbonate , together with a little lune, potash 
and soda There was also found an alkaline nitrate 
m considerable quantities , this Mr Faraday con¬ 
jectures to have been saltfietre, which had been 
added to the water by tho priests” 


Societies and Academies 

Paris 

Academy of Sciences, March 25 (C R , 200, 1077- 
1180) Robert Lespibau and Paul Heitzmann: 
The C,H 4 hydrocarbons arising from the action of 
crotyl bromide upon its magnesium derivative Three 
isomers have been isolated from the product of this 
reaction • their probable constitution is indicated 
O abton Fa yet was elected a member of the Section 
of Astronomy in succession to the late Benjamin 
Bail laud. Jean Leray . The topology of the 
abstract spaces of M. Banach. Jean Dels arte : 
The application of a general principle of development 
of the functions of a variable to the senes of Bessel’s 
functions. K. Nikolsky : The electromagnetic field 
of Dirac’s electron Edoas Pierre Tawil • Con¬ 
siderations on the development of electncity by 
quarts. The electricity developed by the torsion of 
quarts Is named strephoelectncity, and reasons are 
given for regarding this as distinct from piezo¬ 
electricity. Albert Milhoud : The electromotive 
foroe jproduoed by the outflow of steam. Study of 
the effects on the electromotive foroe of the presence 


of traces of electrolytes m the drops of water m the 
steam jet J. Cayrel • Remarks on the energetics 
of thin plates placed m the midst of a polarisable 
medium. Robert Bossuet The quantitative 
speotrographic analysis of the alkali metals. Applica¬ 
tion to caesium in mineral waters The salts are 
volatilised in an oxyacetylene flame and the dilution 
determined at which the line 4555 3 vanishes 
Figures are given for tho wesium found by this method 
in ten French mineral sprmgs Jean Terrien • 
The absorption and fluorescence of the vapours of 
tho cuprous balidos. Charleb Lafioquk The 
distribution of light in the retinal image of a distant 
point Marc Antoine Fofix . Tho application of 
electrical conductivity to tho study of separations 
in fused glasses Chaki.es Dufraisse and Marius 
Badochk : Relations between the optical projierties 
of the medium and the photochemical constants of 
totraphenylrubeno Individual influence of the 
chemical nature of various solvents The chemical 
nature of the solvent exerted a marked influence on 
the oxidation volocity Mlle Paulette Berthier 
The idle of evaporation in the phenomenon of imbibi¬ 
tion presented by porous bodies Pierre Dubois 
The decomposition of permangamo acid and of 
manganose peroxide Details of tho precautions 
necessary during the preparation of tho peroxide to 
obtain pure MnO, AndrA Morettb A new 
method for the preparation of pure vanadium 
Metallic vanadium containing more than 90 per cent 
of the metal can be prepared by tho action of mag¬ 
nesium on vanadium tetrachloride or diohlondo at 
700°-800° C Y. RknE Naves, Georges Brus and 
Jean Allard Contribution to the study of the 
Citronellol-rhodinol isomerism by means of Raman 
spectrography Comparison of alcohols obtained 
from various souroes and carefully purified. Daniel 
Gardner, Michel Procofief, Georges Jusov and 
Maria Luciana Casblli The synthesis of carvacrol 
Description of a complete synthesis of carvacrol, 
starting with paracymene A second method is from 
orthocresol and isopropyl alcohol, by treatment with 
phosphorus pentoxido Mmb Nelicta Mayer The 
composition of solutions of glnodes after treatment 
with alkali Raymond Paul : Oxidation and 
reduction phenomena observed in the catalytic 
dehydration of the furylalkylcarbmols Paul 
Gaubert : Modification of the facies of crystals of 
phloroglucmol by colouring matters, and the aetion 
of heat on the coloration. G Choubert • The en¬ 
closures of some lodes in the neighbourhood of Breuse 
(Vosges) Mme Odette Tkellieb Simultaneous 
measurements of various elements of atmospheric 
electncity. V GrAqoirk . New data on the morpho¬ 
genesis of the leaf axis in the Dicotyledons Fernand 
Obaton : The biological behaviour of Stengmaiocystia 
Phoenicia compared with that of Stertgmoiocyalu nigra, 
Paul Riou and Joachim Delorme • The preaenoe 
of manganese in maple sugar and in cane sugar. 
Mlle E. Le Breton, Maurice Nioloux and 
Georges Schaeffer : The coefficient of ethyl- 
oxidation and basic metabolism m some homeotherm 
species Nicolas T. Koressios, Henri TillA and 
Jean Charsang • Comparative studies on oertam 
physiological effects of cobra poison, filtered and 
unfiltered. The best conditions for expenmenting 
with venoms. Marcel Gxslin : Contribution to the 
study of the argon-nitrogen ratio in natural gases. 
Gases arising from the natural destruction of animal 
or vegetable organisms show a ratio of argon to 
nitrogen lower than that found in air. Thl# is 
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attributed to tho mtrogt n evolved from the animal 
or vegetable matter J Andb£ Thomas The vitollin 
entoblast behaves in vUro as a moroorme gland 
seoretmg a produet comparable with the vitolhis 
Etienne Rabaud and Mlle Marie Louise Ver 
bibb The ablation of the swim bladder of the 
Physostome fishes Mllf Dinah Abraoam Tho 
speoiflo curves of disoharge of normal and cancerous 
animal tissues charged elootncally Charles Diii':iti; 
and Mllk Anne Raffy Tlic mfra red radiation 
emitted by the fluorescence of groon leavts when 
illuminated J Wajzer The static mtorfacial 

tension as a function of tin concentration of alkali 
in the saponification of oil Mme AndrEf Drilhon 
Tho alkalme reserve the pH and moulting m th 
short tailed Crustaceans Henri Violle Hi 
action of sodium ncinokate on various micro 
organisms Various strains of human and bovmo 
tubercle bacillus, and various typis of Spirochrota 
were killed by contact with weak solutions of sodium 
ncinoleato At similar concentrations various 

diastases were unaffected Francois Maionon 
Researches on the mechanism of anaphylactic 
sensitisation Ken#. Leriohe and Ren#: Fontaine 
The present stato of knowledge lonct ruing pen 
arterial sympatheotomy after 546 operations 

Brussei s 

Royal Academy ( Bull Clasae Sci 31 No 1 hb 2 
1635) E Henriot The antisymmetrical aspect of 
electromagnetism torquo and momentor (2) F x 
tension to case of media possessing optical rotatory 
power P Bruylanth borne observations on the 
subject of the properties and tho structure of maleo 
and citraconomtnle Molecular refract ivitios suggest 
that those compounds are not true «« nitriles but 
internal dmitnles possessing a ring structure Q 
Boulioand Apphcation of tho contingent to obtain 
the criteria for identical vanishing C Lurquin 
On tho algebra of eventual variables H Optrinofr 
A now method of theoretical statistics (problems m 
two dimensions) P Debye The rotation of the 
molooules in liquids The theory of the change in 
the molecular polarisation and Kerr effect in passing 
from the gaseous to the liquid state is given in terms 
of a potential energy of orientation of the molecules 
in a liquid Yvonne Dupont Th De Dondors 
thermodynamic synthesis applied to the transverse 
Nemat and Ettmgliausen effects Bridgman s law 
concerning these effects is extended to the case of 
irreversible transformations M Nicolet On tho 
presence of argon in stellar atmospheres The 
evidence is on the whole conclusive as to the presence 
of argon .m certain stars L Ponoelet On turbulent 
movements in the stratosphere disclosed by a sound 
mg balloon The record of an ascent clearly shows 
two singularities which prove the existence of 
turbulence m the stratosphere J De Wolf and 
L Van de S$ra£tb Maleo and fumaronitrile 
Methods of preparation and various physical pro 
perties of methyl fumarate fiunaramide, fumaronitrilo 
and the corresponding derivatives of maleic acid 
L Van de Sthaete Citraoono and mesaconomtnlo 
Extension of work of preceding paper to these com 
^pounds Ei Ruppol Ultra violet absorption spectra 
of futnaro , maleo , mesacono and citraconomtnle 
Tho ultra violet spectra of aqueous and methyl 
^loohobo solutions of the compounds described in the 
faro preceding papers M Ghbemanesco On Fred 
nokn’s third theorem (erratum) 


Cracow 

Polish Academy of Science and Letters, F1 bruary 4 S 
Mazubkifwicz and Mile K. Szmt szkowiczowna 
Quasi analytical functions (B) M Wolfke A new 
method for detecting tho neutrino The new method 
for pioving the presumt 1 ixistonco of tho neutrino 
consists in counting tho elettrons piojeoted from lead 
by the ntutnno either with a Wilson chambor or a 
Oeiger Muller counter S Mrozowski Tho hyper 
fine structure of thi mercury hydride bands A 
Jablonski The negative polarisation of the phos 
phorosetnoo of molocults adsorbed by colouring 
mattors W Szymanowski Iho influence of the 
concentration of potassium iodide on the duration 
of the fluoreseenco of uraninc solutions Mlle A 
Wrzesinska The variability of thi fluorescence 
spectrum of trypafluvino in glycerol solution S 
Dobinski The influt net of the electric hi Id on the 
visoosity of liquids iho change of the viscosity of 
liquids under the influence of tho oloctrio field is due 
to the action of ions and diminishes or disappears 
when thi liquids are purified W Swietoslawbki 
andS Miernik Tilt (it U rmination of pmall amounts 
of moisture in solid organic substances The method 
is based on the lowering if tho temperature of con 
donsation of tho vajwur of a binary azeotrope by 
wati r The accuracy is of the ord» r of 0 003 pt r 
cent W Swiftosi awski M Wojctfohowski and 
S Miernik Tht dotennuiation of moisture in 
standard benzoic acid The application of tho boiling 
point method to benzoic acid standard 48a of thi 
Washington Bureau of Standards gave a moisture 
content of 0 0047 per cent Mllk R Ludwiozak 
and T Isuszko Studies on tho saponification of the 
methyl group of qumidino M Ksjazkiewk z Tho 
zone of the external Carpathian klippes in the neigh 
bourhood of Andryohow (Q Ihe klippes of Inwald 
and of Roczynv J Tokarski Contribution to the 
knowledge of tho hydroi lastic elements of tho neigh 
bourhood of Czoremosz S Biski i ski Chemical 
and microscopical analyses of the phosphorites from 
the kulm of tho mountains of Swiety Krzyz Thad 
Wisniewski and Mlle Ir Kejment Thi mountain 
element m the li patu flora of tht laoustral region 
of Suwalki J 7wirbai m and M ^zfjnman 
Researches on tht b nuclear cells in cultures of 
tissues 

Lfninorad 

Academy of Sciences (C R 1 No 2 3 1935) G 

Lorkntz Functional!, and operations in the spaces 
of numerical aeries M Kki dysh and M Lav 
rentjev Contribution to tho theory of oonformal 
representation S Janczewsku Irregular os 
dilating properties of tho proper functions in the 
case of differential equations of the fourth order 
P Pavtnsku The exchange interaction between 
two atomio nuclei M Leontovitch Contribution 
to tho theory of molecular dispersion of light in an 
unevenly heated crystal N Dobrotin I Frank 
and P Cherenkov Observations of the night sky 
luminescence by the extinction method I 
CHVOBTtKOv and A Lebedev Intensity variation 
of the auroral green line in the night sky M Katz 
nelson and M Kabatchnik The ester of para 
ammobenzoic acid and lupuuno O Zviaginokv and 
A Filippov (1) Occurrence of platinum in sul¬ 
phurous ores (2) Platinum content of the minerals 
of sulphide ores E Sotnikov and T Palej 
Stability of raoea of Aapergtllua ntger as regards the 
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production of acid N. Tobopov : Cbexnico- 
mineralogical studies of the alumina tee of baxmrn. 
R. Belkin : Interaction of the external and internal 
factors during ontogenesis in Amphibia (2) The 
influence of temperature on the metamorphosis of 
Amblyitoma tvjnnum produced by thyroxin D 
Kostoff : Studies on polyploid plants (6) Fertile 
hybrids, Tnticum vulgar e,—monococcum E Hasra- 
tlan Motor defensive conditioned reflexes in dogs 
with extirpated oortical motor areas of the cerebral 
hemispheres A Ltndbebg • Influence of the length 
of intervals between tho applications of conditioned 
stimuli on the energy of conditioned reflexes 8 
Rrajevoj and F Kiritoiievko . New contribution 
to the investigation of developmental stages m wheat. 
V. Sukachev : Dmsenui purpurea, Michx in the 
early tertiary deposits of western Siberia. V. Redi- 
KORZSV • Apochtxndvum rosewum, sp n. Description 
of a new pseudoscorpion from Russia. P Tyurin : 
Contribution to the biology of the perch (Pena 
fiuvxatihe, L ) from Lake Chany, woe tern Siberia 


St. Mary’s Hospital, London, at 6 —Dr. Igor N. 

Aaheshov “Bacteriophage" * 

British Science Guild and Engineers’ Study Group 
on Economics, at 6 30—(at the Institution of Civil 
Engineers, Great George Street, 9W1) —Discussion 
on "'Economic and Social Reform Programmes” Report 
to be presented by Lieut -Col J V Delahaye 
Institution of Electrical Engineers, at 6 —Annual 
general meeting to be followed by talking films of 
eminent electrical engineers. 

Chemical Society, at 8 —Discussion on “The Significance 
of Phosphoric Esters in Biochemical Processes”, to be 
openod by Prof R Robinson. 

British Institute or Radiology, at 8 —Dr. G Sheerer 
“The X-Ray Microscope” (Presidential Address) 
Royal Society of Arts, at 8—Prof A F Barker 
“The Evolution of the Industrial System in tho Far 
East" 

Fnday, May 17 

ORKsnAM College, Basinghall Street, E C 2, at 6 - 
A R Huiks “Tho Tercentenary of Robert Hooke” • 


Forthcoming Events 

[Meetings marked with an asterisk are open to the public ] 
Sunday, May 12 

British Museum (Natural History), at 3 and 4 30 — 
Capt. Guy Dollman “Mammals" • 

Monday, May 13 

University College, London, at 5—D H K Lee 
“The Physiological Effects of Tropical Climate” (suc¬ 
ceeding lectures on May 20, 27 and June 3) * 

National Institute of Industrial Psychology, st 
B SO—(at the London School of Hygiene and Tropical 
Medicine, Kepnel Street, W C l)—Prof Major Green¬ 
wood “The Modem Importance of the Tomperamontal 
Factor and its Ancient History” • 

Armourers' and Brasiers’ Company, at 7—(in the Sir 
John Cass Technical Institute, 31 Jewry Street, EC) — 
Dr H Moore “Internal Stresses >n Metals and Alloys’’ 
(succeeding lectures May 20 and 27) • 

Royal Geographical Society, at 8 30 —Sir Halford 
Mackinder “Progrens of Geography in the Field and 
the Study during the Reign of His Majesty King George 
the Fifth” 

Tuesday, May 14 

Institute of Physics, at 3 IS —Annual General Meeting 

Eugenics Society, at fi IB—(in the rooms of the Royal 
Society, Burlington House, W.l) — Prof. R. A Fisher 
“Eugenics, Academic and Practical" 

Gresham College, Basinghall Street, E C.2, at 6.— 
A R. Hulks “The Astronomy of the Last 26 Years” 
(succeeding lectures on May 18 and 1*).* 

I nsti t ut ion of Civil Engineers, at 0.—Annual General 
Meeting. 

Royal Photographic Society (8cientifio and Tech¬ 
nical Group), at 7 —Prof Monti von Rohr “Modem 
Instruments both for the Accurate Depicting and 
Correot Viewing of Perspectives or Photographs”. 

Illuminating Engineering Society, at 7.16—Prof M. 
Pirani: “Production of Light” 

Thursday, May 16 

Royal Society, at 4.30 —Prof R H Fowler • Bakenan 
Lecture. 

London Mathematical Society, at 8—(in the rooms of 
the Royal Astronomical Society, Burlington House, 
W.l),—Prof. E. 0 . Titchmanh. "The Zeta-Fuaetioa 
of RUmann”. 


Official Publications Received 


Otast Butaii* an 
River Flow Record" River Dee (. 
of Water Level, Rainfall and Run-off 
W N McCloan. Pp 8+5 plates (In 


i IaiLAHD 

Lbrrdecnahln). the Reoorda 
■ the Yea* 19*4 By Cant 
River Flow Records ) 

Third R 


Iron and Steel Institute Special Report No 8 Third Report 
of the forrudon Committee l'p lx+ 214+ 12 plates (London 
Iron and Htenl Institute) 

The Institute ot Physics Report of the Board for the Year 1934 
Pp is (London Institute of Physics.) 

Air Ministry Aeronautical Research ' 

Memoranda No 1547 (T 9869) Kip 

Boundary Layer Flow, with Special Reft__ 

Region. By L F G Simmons and A F 0. Brown Pp 18+21 plates 
Is 3d. net No 1812 (I 0 H 919, 986) Consumption Measurements 
In Flight with Variable Ignition By J. L. Hutchinson and K Finn 
Pp 8+ 16 plate* 9rf net (London HJM Stationery Office ) 
Stonyhunt College Observatory Results of Geophysical and Solar 
Observations, 1934 , with Report and Notes of the Director, Rev 


ironantlcal Research Committee Reports and 
647 (T 2869) Experimental Investigation or 
)w, with Special Rrterenoe to the Transitional 


Omx Couimum 

Now Zealand State Forest Service Bulletin Bo 7 A Phomopsls 

-- “trt In New Zealand Pp SO U ltd Circular No 

New Zealand Pp 14 (Wellington, N.Z Govern- 


35 Forestry 
ment Printer) 

„ Brathern Rhodesia Meteorological Report for the Year ended 
30th June 1934, by the Department of Agriculture Pp. 4*. (Salisbury 
Department of Agriculture ) 

Brooklyn Botanic Garden Record VoL 24, No 2 The Twenty- 
fourth Annual Report of the Brooklyn Botanic Garden, 1984. Pp 
1*» . < ®'?f , kl)ro, « if Brooklyn Institute of Arts and Sciences.) 

Flskeridlrrktoratete SkrUter Report on Norwegian Fishery and 
M*rtoe Investigations. VoL 4, No 10 Tonkens Oytalna • mod 
write henblttkj* den Mix* oyklus I geneTaejonsorganeneeliMtand. 

m 7»™« n Pp 29 + 4 platee (Bergen 5TX John Griegs 
Boiftryjfkrrl) 

Journal of the Indian Institute of Science. VoL 18A, Fart 1 A 
New Knsyroe Preparation. By M. Srinlvaean and M. Breenlvaaaya 
£P* aupae VoL ISA, Part 2 Extraction of Sap from Plant 
Thsnes By 8 Bajaoopal and A. V. Vaiadarala Iyengar Pp. 7-10 
2 Annas. Vol ISA, Part S Isolation and CharaetrafiUca of s New 
Specie* of RtKMloooccus (ft iwettm) By A V Varadaiaja Iyengar 
+P .11~ 1* 8 annas VoL ISA, Part 4 Addendum to the Paper 

rTW -ft 


wiH 8 v^S. p * rt 5* an , t . 04 Aerrtulturv Circular No *68 The Dutch 
Jto Wsease Rradjoafek* Project, Federal. State and Local Oo- 
men^Prtnttag OflSi ) V % M<5a 4 (Washington, D 0 . Govern- 
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Large-Scale Research in Crop Production— 
Cotton* 

O RGANISED research m furtherance of in¬ 
dustry has, m proportion to the interests 
involved, developed more slowly for agriculture 
than for industrial commodities or for processing 
or for transportation The work of the Empire 
Cotton Growing Corporation, one of the youngest 
and now one of the strongest orgamsations for 
research on crop production, is, however, an 
example of bold development The raw cotton 
position just after the War, when Great Britain 
was dependent on the United States for a very 
high proportion of her supplies, led to the founding 
of the Corporation in 1921 Production in the 
newer Empire fields (that is, excluding India) has 
since then increased from 30,000 to 90,000 tons 
The financial support of the Corporation has come 
largely from the cotton spinning industry which, 
by promotion of research throughout its own 
grave depression, has shown striking faith in 
science I11 brief, it is the object of the Corporation 
“to put the Empire into such a position that it 
can and will produce, within economic limits, its 
proper share of the cotton required by the 
world ” 

This mam objective is easily seen to resolve 
into a great array of problems Where cotton is 
a more or less familiar crop, increase of yield anti 
improvement of qualiiy bring up difficult questions 
of disease, of soil fertility, and m some caseH of 
irrigation But a groat increase m the Empire’s 
ootton area is clearly indispensable, and is only 
possible by extension to territories where cotton 
has not been grown at all or only scrappily, for 
simple local use Here are added to the problems 
of established cotton areas many new, intriguing 
issues Suitable varieties must be found or made. 
Labour must not onlv be trained but also, if possible, 
made more effective bj displacing hand tools— 
for the available new areas are largely m East and 
West Africa—by cattle-drawn ploughs and hoes 
In devising appropriate systems of cropping and 
cultivation for the new areas ho some of the most 
important problems Ancient systems, resting on 
some form of ‘shifting' cultivation, do not readily 
admit a wholly new crop, and that a cash crop, on 
any extensive scale Further, the terrible menace 
of sod erosion hangs over orthodox weed-free 
methods m many places, while maintenance of 


• Empire Cotton Growing Corpnrotlon A Review of the Work of 
ic Experiment Buttons, Seaaon l#33-34 By Dr J C Willis Pp. IS. 
xmdon Empire Cotton Growing Corporation, 1»SS ) 1» W 
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fertility is a problem of which green manuring, an 
old, unsolved question of the most progressive 
European countries, is but. a part There are, too, 
considerable issues in ensuring supplies of seed, in 
grading, marketing and transport. 

The Corporation has provided for the study of 
its problems by setting up stations, twelve in 
number, which besides working independently, 
collaborate with the agricultural departments of 
their territories A post-graduate scholarship 
scheme has been used to provide a large part of 
the scientific personnel 

This great research organisation ir governed by 
the Director of the Corporation, with advice from 
a small scientific committee, whioh meets in London 
Stations have substantial freedom in determining, 
appropriately to their circumstances, the balance 
between primarily scientific and more empirical 
and immediate investigation A purely scientific 
research station in Trinidad (not included in the 
“Review”) is maintained for studies m which central 
effort and the most specialised resources are required 

Suitable collaboration and mutual assistance 
among twelve widely dispersed and variably cir¬ 
cumstanced stations demand—perhaps it. is the 
chief need—a most careful provision for inter¬ 
change of views and experimental results A 
volume of progress reports is issued every year by 
the Corporation, hut this leaves unsatisfied the 
needs of a great number who, as contributors to 
the research fund, or as investigators, or as 


administrators in the territories oonoemed, are 
deeply interested in the realisation of the Cor¬ 
poration’s aims It is for them Dr Willis’s review, 
with its admirable brevity and simplicity, is issued 
It is natural to find plant breeding the most 
prominent part of tho stations’ work, for in new 
circumstances improved varieties frequently offer 
the earliest opportunity for agricultural progress 
A selection made by F R. Parnell, of the Cor¬ 
poration’s Rtaff in South Africa, has, under the 
name of ‘U 4’, now become famous Its great value 
arises from its strong, inherent resistance to the 
jassid (Empoasca facialis), an insect which formerly 
threatened to inhibit cotton cultivation over most, 
of the southern half of the African continent 
Dr Willis, in dealing with improvements in 
agricultural practice, refers to the importance of 
“work which has a definite bearing, not upon cotton 
as cotton, but on its satisfactory, efficient, and 
economical insertion into the general agriculture 
of the country” This obviously right, though far 
from common, attitude in research on a single 
crop, gives to the agricultural studies of the various 
stations an admirable range and soundness The 
actual probloms are as diverse as the countries m 
which they occur—Australia, Rhodesia, South 
Afnoa, Fiji, Sudan, the West Indies, and many 
parts of East and WeBt Africa. The Corporation 
may be assured that an annual review m the form 
and the style Dr Willis adopts in this find essay 
will be widely appreciated 


Revi 

Evolutionary Morphology of Plants 
Primitive Land Plants , also known as the Archegon- 
xatce By Prof F. 0 Bower. Pp xiv + 058 
(London Macmillan and Co , Ltd , 1936 ) 30« 
net 

T HE publication of a new work by Prof F O 
Bower dealing with the Archegoniatw is an 
event of importance in the study*of the morphology 
of plants. For Prof Bower, who has contributed 
largely to our detailed knowledge by his investiga¬ 
tions, has never rested content with mere 
description. He has always aimed at bringing the 
facte under general conceptions or hypotheses His 
work has thus never lost the impulse of the 
evolutionary point of view, whether it has been a 
direct quest for phyletio lines or, as he here puts 
it, an attempt “to visualise the Methods of 
Advance which these primitive Land-Plants appear 


e w s 

to have followed in their evolution” That he has 
retained this aim and the faith that it may be 
reached is closely connected with his work having 
been concerned with the Vascular Cryptogams or 
Ptendophyta, for these present exceptionally 
favourable material for evolutionary morphology 
They can be studied apart from the later evolved 
Gymnosperms and Angioeperms, they are repre¬ 
sented by varied living forms and they have a 
wonderfully good and instructive fossil record. 

The Vascular Cryptogams are here considered 
in relation to the Bryophyta, as was the oase in 
“The Origin of a Land Flora”, published twenty- 
Beven years ago The subject matter is the same, 
but “Primitive Land Plante” is an entirely new 
work. The changes in interpretation are due to 
Prof, Bower’s responses to the additions in the 
interval to our knowledge of the facts The book 
is divided into two parte : Put 1 , whioh occupies 
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two thirds of its length, deals desonptively with 
the main subdivisions or classes of Bryophyta and 
Pteridophyta The treatment is objective and 
general interpretations of the morphology are only 
foreshadowed These general views emerge into 
full treatment in Part 2, in the course of a dis¬ 
cussion for which the descriptive portion provides 
the data 

The descriptive account of archegomate plants 
is written with the clearness characteristic of Prof 
Bower, and is illustrated by a well-selected set of 
figures, many of which have hitherto had to be 
sought in original papers This up-to-date survey 
will doubtless prove a much needed textbook for 
students, though this is not its main purpose Tho 
"Origin of a Land Flora” was used with groat 
gain m this way, and the present book has the 
advantage of dealing with both generations m the 
life-history 

Tempting as it is to dwell on the treatment of 
the various groups as described in Part 1, it seems 
more desirable to bring out some of tho author’s 
general conceptions and conclusions Attention is 
directed throughout the book to the new light 
which is thrown on many features of both genera¬ 
tions by considering relations of size and form 
There is further an excellent brief general treat¬ 
ment of tho theory of size as applied to tho vascular 
system in Chapter xxviu As regards alternation 
of generations m land plants, the position taken 
up remains essentially that of the “Origin of a 
Land Flora”, though modifiod in details Tho 
interesting types of alternation in brown and red 
algre are not regarded as bearing directly on the 
origin of the Archegomate sporophyte This is 
still held to be a stage interpolated in the oourse 
of evolution between syngamy and meiosis Nor 
is there any change in principle in the treatment 
of the prothaltus and gametangia or of the em¬ 
bryology The latter leads to tho recognition of 
the primitive spindle, which finds its prototype m 
the Bryophyte sporogomum, can connected 
with Zimmermann’s theory of the telome and leads 
to the increasingly elaborate plant-body of the 
Pteridophytea. This i» seen in its simplest form 
in the dichotomously branched leafless Rhymaooaj, 
and the novelty of the author’s evolutionary con¬ 
ceptions becomes evident m oonsidenng various 
progressions from this. 

The title of Chapter xxvu, “Axes and Leaves”, 
u intended to indicate that ‘leaves’ may not be, 
and indeed almost oertainly are not, referable to 
one type This is generally acoepted when the 
leaves of the gametophyte as well as the sporo¬ 
phyte are under consideration. The more difficult 
question oonoems the simple and often small 
leaves of the Psilot&les, Lyoopodiales and Equiset- 
ales on one hand, and the large and oompound 
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leaves of the Fihcales on the other In the “Origin 
of a Land Flora”, tho megaphyllous type was 
derived from the microphvllous, by increase of size 
and elaboration of the loaf relatively to tho stem 
bearing it A fundamental distinction in origin is 
now drawn between cladodo leaves or mogaphylls 
and microphylls or Thursuphyton loaves The 
strong evidence for the interpretation of the fern 
frond as derived from an increasingly specialised 
branch-system is clearly stated It explains many 
details, and leads back to the conception of axis 
and eladode leaf being referable in origin to a 
common scheme of distal forking 

In emphasising the distinctness of the micro¬ 
phylls from the cladodo leaves tho alternative 
term, Thursophyton leaves, indicates the weight 
now attaehed to the early fossils Diagrams of 
the spmes or leaves of PstlophyUm, Asteroxylon and 
Arthrosttgma bring out the facts of construction 
clearly The origin of such leaves in the transition 
region of Asteroxylon and of the Psilotacea* is most 
naturally interpreted as by enation and not by 
branching On our present knowledge, there is a 
strong case to he made out for progressions start¬ 
ing from the wholly leafless branch-systems 
illustrated by the Rhymacete towards the two 
types of foliar development A further question 
is raised by the inquiry whether in ferns with 
their eladode leaves there are parts comparable 
with the spines or leaves of mierophyllous 
Ptendophyta Tho dermal appendages of fernB 
have features in common with the microphylls, 
and comparisons, which may have morphological 
importance, can be instituted between them It 
is pointed out, however, that the resemblances 
may be homoplastic and not homogenetic 

What is brought out by the comparative survey 
of the vegetative organs of Ptendophyta acquiree 
further significance m the light of the examination 
of the spore-bearing members in Chapter xxix 
Again only salient points can be noted The 
Bryophyte sporogomum, especially as illustrated 
by that of Anthoceros , comes into the oompanson 
not only by way of the problematical SporogonUes 
but also because of the general features of the 
undoubtedly vascular Homea and Rhynta This 
leads to a conception of the elaboration of form 
by way of the branching of a sporogomum-like 
structure The sporangia, terminal in Rhynta, may 
be grouped in leafless strobdi as in ZosterophyUum 
Condensation of the ultimate fertile regions of a 
branch-system gives a natural key to the sporangio- 
phonc condition To this leafless typo of plant 
the enation of microphylls in the region inter¬ 
vening between the rhizome and tbo fertile 
Hoattmella-like region introduces a further com¬ 
plexity, as illustrated by Asteroxylon In some 
advanced Vascular Cryptogams, notably m 
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Equisetum and Arckceocalamites , tho fertile region 
consists of sporangiophores borne on a main axis 
without any associated ‘leaves’ Comparison with 
other extinct Equisctales suggests the invasion 
of this fertile region by microphylls which become 
a very definite feature of the strobilus A similar 
explanation is shown to be applicable m the 
Psilotales and Sphenopliyllales The constancy of 
the relation of sporangium and sporophyll m 
Lycopodiales presents an evident difficulty, but 
in this connexion it is possible to point to the 
condition in Zosterophyllum , where large* sporangia 
of Lyeopcd-typo form a strobilus free from leaves 
While there are no forms showing the invasion of 
such a fertile region by microphylls, the starting 
point is illustrated by a known plant 

The above is a condensed statement of a new 
and interesting interpretation of the strobilus of 
microphyllous Ptendophytes Morphologists will 
have to refer to the evidenoe m full as it is given 
m various parts of the book It should be addl'd 
that, just as a possible equivalence of the dermal 
appendages of ferns with microphylls was sug¬ 
gested, so a broad correspondence can be traced 
between tho sorus of ferns and the sporangiophore 
The parallel can be further extended, and the 
sorus with its indusium compared to the sporangio¬ 
phore with its associated microphyll 

It is scarcely necessary to follow tho combination 
of the general conceptions, some of which have 
been considered above, into the organographic 
analysis of the plant in Chapter xxx and tho 
summary of the whole argument in the concluding 
chapter Enough has been said to make it, clear 
that this essay, as tho author llluminatingly terms 
it in the dedication to the memory of Dr D H 
Scott, raises fundamental questions in the morpho¬ 
logy of the Archegonifttw We are led to consider 
again aspects of these plants that, unless we are 
to remain content with mere description, demand 
some evolutionary explanation Prof Bower 
brings before us the challenge of the facts and the 
solutions he can suggest These carry great weight 
from his life-long study of tho group, though he 
would probably be tho first to disclaim for them 
any finality But the play of ideas on the facts as 
known at present keeps interest alive, and now, 
dearly expressed conceptions are valuable, whether 
they come to be accepted or lead to the formulation 
of alternative views In either case our knowledge 
is made more ooherent, and there is probably no 
other way in which evolutionary morphology can 
advance 

The value of the conclusions thus lies partly in 
themselves, but perhaps of even greater importance 
is their effect as a stimulus to the search for further 
facts, whether m the comparative morphology of 
existing plants, in the fossil history or m experi¬ 


mental morphology That our general views and 
working hypotheses are other and fuller than if 
this book had not been written more than justifies 
what is said in a sentence on its wrapper “The 
author believes that at the end of a long life of 
research some comprehensive expression of opinion, 
however tentative and imperfect, would aid 
students who will oarry on the work ” It will 
indeed be recognised by all students of plant 
morphology that “Primitive I^and Plants” adds 
greatly to tho debt which they already owe to 
Prof Bower for “The Origin of a Land Flora” 
and “The Ferns” W H Lano 

Israel in the Making 

The llertiage of Solomon an Historical Intro¬ 
duction to the Sociology of Ancient Palestine By 
John Garstang (Herbert Spenoer’s Descriptive 
Sociology, oontmued by his Trustees, Vol 3 ) 
(Published for Herbert Spencer’s Trustees.) Pp 
xv+439 +4 plates (London Williams and 
Norgate, Ltd , 1934 ) 20s net 
''HIS contribution to the “Desonptive 
Sociology” planned by Herbert Spenoer, and 
continued by his Trustees, is the third volume of 
tho new octavo series, and a weloome contrast to 
the earlier folios But it seems to have been oon- 
struoted round the Sociological Index (p. 395) of 
passages in the earlier books of the Old Testament, 
and consequently tends to lapse into minute 
enumerations of archaeological or administrative 
detail, reminiscent of Numbers and Deuteronomy 
rather than of Exodus. Muoh of the topographical 
and strategical material of the author’s reoent 
Joshua, Judges has, however, been incorporated, 
and a summary of modem critical hypotheses and 
interpretations of Hebrew traditional history 
Perversely, however, Prof Garstang “carefully 
abstained from using” other people’s “books as 
works of reference” and consequently has made 
some mistakes from which better acquaintance 
with the literature might have saved him 
Prof Garstang’s own wide expenenoe of life m 
Palestine and of the ‘methods and praotioe’ of 
excavation furnish him with some interesting 
parallels and illustrations, but a characteristic 
inability to come to the point makes the book 
disappointing to use The ‘J’ and ‘E’ documents 
“refer most nearly to contemporary events” (p. 12), 
but to what events f And what is the “aooepted 
theory” on p 339 ? “Three vast areas" (p. 13) 
are “peopled by a more or less kindred stock”, 
but what areas, and which stook ? The Ganaamtee 
(p 23) “were possessed of a formidable arm of 
war”, but we have to wait to leam (p. 108) that 
their “chief offensive am” was the ohariot, and 
that Israel had it not. Allusions (p. 186) to 
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“money”, “cash” (p 67-8) and “silver ourrenoy” 
(p 86), to an "arterial road" (p 339), to “democ¬ 
racy” in Gideon (p 113) and PhiliHtia (p 267), to 
“theophorio names" (p 166), to “a kind of maize” 
Ip 324) need explanation in a book intended to 
be popular on the other hand, it is unnecessary 
to explain ‘cuneiform’ more than once Oaxos 
is not on the ooast of Crete, and Zagros not in 
Crete at all (p 231) unless Zakro is meant If 
“no distinctively Philistine interments have 
been recognized” how does the “crater-vase 
suggest cremation” (pp 234, 240, 243), seeing that 
this form is common in bunal-chambers in 
Phoenicia, Cyprus and the Aegean 1 Surely the 
“only known attempt to represent Israel’s God” 
on a coin should have had an illustration or at 
least be identified by reference to one It does not 
help much to visualise Solomon’s buildings, to bo 
told, as m the Authorized Version, that tho doors 
“like the posts, were ‘square m prospect' ” , and 
is it seriously suggested that tho private ohapcls 
built for Solomon’s wives “opened tlunkmg minds 
to a broader oonoeption of a Godhoad that should 
comprehend all gods” ? 

Of Solomon himself, Prof Garstang thinks 
poorly Bora m tho purple, he dissipated his 
“heritage”, and provoked reaotion against 
monarchy and monotheism alike What is 
nowhere explained, however, is the unique fame 
of his “Wisdom” , nor is there any serious attempt 
here to reconstruct the art, apart from the mere 
structure, of his Temple. Here, at all events, an 
exoavator might be allowed to guess. 

J L Myres 


Universities of the British Empire 
The Yearbook of the Universities of the Empire, 
1935 (Published for the Universities Bureau of 
the British Empire ) Pp xxxi 4-1057 (London 
G. Bell and Sons, Ltd , 1935 ) 15s net 

'T'HE publication of the 1935 issue of this annual 
*■ marks tho attainment of its twenty-first year 
Like the goddess Minerva, with whom it has a 
oertain affinity, being a yearbook of the learned 
world, it never knew infancy, but it bears to-day 
unmistakably tho stamp of maturity It still 
retains its original characteristic features . (1) a 
section for each university containing a directory 
of the offioers and members of the staff (the 
teaohing staff being arranged under subject head- 
higa), general information about the university's 
organisation, regulations, etc., and reports of 
events of outstanding interest which ocourred 
during the past year , (2) an index of names 
oovering all the universities. To these have been 
added five Introductory chapters dealing with the 
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universities of Great Britain and Ireland, of 
Canada, of Australia, oi South Africa and of India, 
a largo number of appendixes containing a vast 
amount of information, conveniently displayed, 
about admission to universities, open post-graduate 
scholarships, professional associations, centres of 
scientific and industrial research and various other 
matters and a general index 

The introductory chapters, dealing with the 
universities’ histories, regulations and praotioe, 
are readable essays, striking a happy mean 
between tho slap-dash and tho unduly elaborate, 
and are kept up to dato by frequent re-editing 
Of tho appendixes, ono shows the countries of 
origm of university students in the British Isles 
in greater detail than tho returns of tho University 
Grants Committee It appears that last year more 
than five thousand students came from abroad 
from continental Europe, 1098, Asia 1,739, Africa 
888, Amonoa 1,070, Australia 355 Of the European 
students by far tho largest quota came from 
Germany—436 France sent 81, Norway 47, 

Switzerland 45 and Holland 42 Another gives a 
useful short bibliography of works relating to 
universities When tho Yearlwok was first com¬ 
piled it was hoped to arrange all its information 
in so orderly a fashion that no indox other than 
the index of names would bo needed Tho ideal 
was adhered to in theory too long after it had 
become obviously unreahsable m practice In 
recent years a good gonoral index has been per¬ 
fected A perusal of the Yearbook, necessarily 
rather cursory, has brought to light nothing to 
which exception could reasonably be taken except, 
perhaps, in the Durham Colleges section, a dis¬ 
concerting entry “For oarly history, see Year¬ 
book for 1929" 

The Yoarbook has suffered through the un- 
timelmoss of its birth—six months before the out¬ 
break of the War—and though its valiant struggle 
for existence m the stormy period 1914-18 was 
successful, it found itself thereafter in a world 
in which the dominance of nationalism has un¬ 
fortunately not been confined to the political and 
economio spheres A generation ago the Yoarbook 
would have had a much larger oiroulation in foreign 
countries than it has to-day. Even within the 
Empire its circulation is not nearly so large as its 
potential utility Bhould make it The preface 
characterises its contents as “such information 
as may be of interest to members of universities 
and colleges, to Government departments, dubs, 
schoolmasters and the public generally” But until 
publio librarians and, it may be added, writers on 
university topics in tho publio press, rocognise its 
ments more generally than at present, its utihty 
to the general publio will remain almost wholly 
latent. 
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Short Notices 


General Astronomy By Dr H Spencer Jones 
Second edition Pp vm +437 +28 plates (Lon- 
don Edward Arnold and Co, 1934 ) 12a <M 

Since the year 1922, when the first edition of the 
Astronomer Royal’s ' General Astronomy” was pub 
lishod, the progress of the science has boon truly 
remarkable Naturally tins cannot he said of all 
that broad field where advance has boon slowl> and 
laboriously consolidat'd by Centura's of patient 
observation There is a very wide region where 
methods and ideas are static They retain their 
importance, but descriptions of them once given do 
not call for constant revision There is, on the other 
hand, a part of the science, chiefly in stellar 
astronomy, where the application of modem physical 
theory has changed the scene, and ideas arc in a 
state of flux 

The second edition of the Astronomer Royal’s work 
preserves an account of those parts of the subject 
which may be regarded as standard, but it also 
includes a new treatment of that domaui where 
progress has been most rapid The author has 
succeeded m conveyuig a remarkably comprehensive 
view of the present state of the science It is, of 
oourse, a trustworthy picture, perhaps a little over¬ 
crowded with detail, but on the whole well pro¬ 
portioned It must be felt that tho work in its new 
form approaches the limit of what can lie reasonably 
compressed within the bounds of a single volume 
An excellent account of the ideas associated with 
an expandmg umv ersc is included Hore no hesitation 
is shown in accepting the crude Doppler interpretation 
of the nobular recession The difficulty presented by 
tho evolutionary tune-scale is clearly stated (Ij 276) 
But no mention is made of such possible ways of 
escape as that suggeshxl by Prof, W I> MacMillan 
in his Letter in Natuke of January 16, 1932, j> 93. 
Can it be that the abstruse is now preferred for its 
own sake to the simple f 

Bumathematics being the Principles oj Mathematics 
for Students of Biological Science By Dr IV M 
Feldman Second edition, reset and enlarged 
Pp xvin + 480 (London - Charles Griffin and Co , 
Ltd , 1935 ) 25s net 

Thk first edition of Dr Feldman’^ book appeared in 
1923 and filled a serious gap m mathematical litera¬ 
ture. It has now been out of print for some years, 
and a new edition is to be warmly welcomed, there 
being still no other book covering the same field 
The new edition has been extensively revised and 
many errors have been eliminated New chapters, 
on nomography and on the estimation of errors, havo 
been added. The chapter on biometry has been 
enlarged, and now forms perhaps the best introduction 
to this important subject for the biologist with only 
a small knowledge of mathematics 
Dr. Feldman’s choice of matter is good, his 


exposition is cleai, and many of his biological examples 
arc excellent But it is smoerely to be regretted that 
he has not sought the criticism of a competent 
mathematician with regard to tho details of his work 
Incomplete and misleading statements are not un¬ 
common, and most of them could lie eliminated 
without adding to the difficulties of the reader The 
definition of a convergent aeries on p 73 is false, as 
is the statement on p 124 that the graphs of all 
cubic functions are -shaped Examples of such 
errors could be multiplied It is to be hopotf that a 
third edition will at some time bo called for and 
that Dr Feldman will remove these blemishes from 
his valuable book 

The Journal of the Institute of Metals Vol 55 (No. 
2,1934 ) Edited by G Shaw Scott Pp 304 + 17 
plates (London Institute of Metals, 1934) 
31# M net 

This volume contains eighteen papers presented at 
the autumn meeting of the Institute of Metals held 
in Manchester, together with the thirteenth Autumn 
Lecture The latter, delivered by I)r J L Haughton, 
took the form of a memorial tribute to the late Dr 
Walter Roscnbam, and gave an outline of Rosenham’s 
outstanding contribution to physical metallurgy 
during his long tenure of office as superintendent of 
the Metallurgy Department of the National Physical 
Laboratory 

The most outstanding contribution to metal¬ 
lurgical knowledge contained m this volume comes 
from the recently founded International Tin Research 
and Development Council Mr. D J. Macnaughtan, 
the director of rosearoh, contributes a paper on “The 
Improvement of White Bearing Motals for Severe 
Service”, while three other papers sponsored by the 
Bame body deal with the behaviour of these alloys 
under various deformation tests, and present some 
valuable fundamental data The very full discussion 
on these four contributions makes this volume par¬ 
ticularly valuable as a work of referonoe on an 
important group of alloys. 

Bergtechnisches Taschenu>brterbuch Toil I . Englxsch- 
Deutsch Von Prof W Schulz, Prof H Louis 
und Bcrgassessor Goethe Pp 90 (Essen Verlag 
Gluckauf GmbH, 1934 ) 4 20 gold marks 
This is a highly specialised glossary of technical 
terms used m mining, mining engineering and mining 
geology. It includes, m addition to technical and 
scientific terms in general use, spocial terms peculiar 
to particular localities This feature should make it 
particularly useful to German-speaking individuals 
who wish to read English mining literature, even 
though the glossary is not free from inaoouraoy and 
lacks some terms whioh ought to have been included. 
The complementary German- Eng lish part of this 
handy pocket glossary is promised. 
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The Industrial Transition m Great Britain 
By Dr K. G Fknelon 


D URING the post-War years, important 
changes have been taking place m the 
distribution of industries and employment in Great 
Britain Some of these are well known and the 
effects are fully appreciated, but concerning others, 
facile generalisations are frequently made, and this 
despite the fact that there are fow economic 
problems m which the statistical information 
available is so abundant 

During the eleven years 1923-34, unemploy¬ 
ment has fluctuated from somewhat loss than 9 
per cent to about 23 per cent, whereas in pre-War 
days unemployment varied between 2J per cent 
m the best of times to a little more than 10 per 
cent in the worst Pre-War unemployment 
statistics, it is true, are much less adequate than 
those available to-day, and also certain persons 
now regarded as unemployed might not have been 
so regarded before the War, but at any rate it is 
clear that unemployment is nearly double that of 
pre-War days It would be a mistake to imagine 
that the figures of recent years represent a 
permanent state of unemployment of something 
like two million workers, because in actual fact 
unemployment has been spread m each of these 
years among five or six million workers—that is, 
about half of the insured population—some suffer¬ 
ing little from unemployment and others severely 
There are two kinds of unemployment, one 
intermittent, the other prolonged, and it is on 
those in the latter category that the most tragic 
consequences of the industrial transition have 
fallen 

How are we to account for the change in the 
proportion of unemployment since the War ? Is 
it due to the introduction of machinery, and must 
the inevitable result of scientific progress be that 
more and more persons will be thrown out of 
employment ? Past experience does not bear this 
out as inevitable During the nineteenth century 
—despite enormous technical progress and a great 
increase in population—unemployment did not 
steadily become greater The popular view that 
machines are .steadily increasing production and 
at the same time steadily throwing men out of 
employment cannot be sustained by reference to 
statistics of production and employment For 
example, between 1924 and 1929 the index of 
production rose from 100 to 111-8 and the employ¬ 
ment index increased from 103-8 to 110 5 Nor 
would it seem, taking industry as a whole, that 
men are being displaced by women, whatever may 
be the ease in particular industries or occupations. 
Census returns show that the occupied female 


population m England and Wales accounted for 
30-4 per cent of the total occupied population in 
1881, for 29 7 per cent in 1911, for 29 5 per cent 
in 1921 and for 29 8 per cent in 1931 

After the War, a readjustment from war- to 
peace-time demands had to be effected, and even 
more difficult has been the problem of reshaping 
the structure of British industry to meet the 
decline in exports which has resulted from in¬ 
dustrial development in foreign countries, the 
imposition of all kinds of restrictions on foreign 
trade, and technological changes Huch as the 
displacement of coal by oil fuel especially in 
shipping 

Furthermore, the slowing down of the rate of 
increase of population m so many countries has 
tended to shift demand from primary to secondary 
industries, and it ib no longer possible for the basic 
industries providing ordinary necessaries of life to 
expand at the same rate as was formerly required 
by ever-increasing populations These various 
changes have had severe reactions on British 
foreign trade, since a disproportionate amount of 
our industrial resources wore engaged m the pro¬ 
duction of primary commodities 
The changed fortunes of the various industries 
are strikingly brought out by figures for the years 
1923-34 relating to the number of insured persons 
in employment issued by the Ministry of Labour 
and published m the Ministry of Labour Gazette 
for December last (London H M Stationery 
Office), from which the following figures have been 
extracted Since both 1923 and 1934 were years of 
incipient recovery after a period of depression, a 
comparison between them would seem to be 
permissible, provided it is borne m mind that the 
insured population increased in this period by a 
little more than 16 per cent 

Taking first the depressed industries, those which 
have suffered a loss m employment of upwards of 
10,000 persons each since 1923 are listed in Table 1, 
fluctuations in employment being shown by means 
of index numbers for the different years 
Coal mining has shown the greatest contraction 
owing to loss of export markets, economies in the 
use of fuel and other causes. The iron and steel 
traded, on the other hand, have made a marked 
recovery in recent years owing largely to the 
tariff. Practically all industries show some im¬ 
provement in 1934, with the exception of cart 
and carriage building, which has suffered from the 
oontmued development of motor transport 

In marked contrast are the expanding industries, 
the more important of which, from the point of 
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view of additional employment afforded, are set 
out in Table 2 

Altogether, the expanding industries have given 
employment to the equivalent of all those dis¬ 
placed since 1923 from the declining industries and 
havo provided employment for nearly a million 
persons in addition In these industries, manv of 


rather to its success in attracting new industries 
Moreover, its typical industries are luxury trades 
or light industries which have been less hard hit 
than the old-established industries of the north. 

The economic transition which is slowly working 
itself out becomes more apparent if the expanding 
industries are classified in groups as follows 



comparison between 1921 and 1914 l« 
i Index numlieni are Isuul on estlmat 


the factories recently built are not inferior to any 
in the world in respect of equipment, layout or 
technique 

Further miormation regarding industrial develop¬ 
ment has recently been published m a Survey issued 
by the Board of Trade, which shows that 463 new 
factories employing 29,5(H) persons were established 
in 1933, of which 220 were located in (ireater 


(1) distributive trades and road transport, (2) 
building and public works contracting, including 
the construction and provision of materials tor 
houses, shops, public buildings, roads, drainage and 
other communal services , (3) administrative and 
organising services, including those of local 
government,insurance, banking, education, health, 
office employment and scientific research , (4) new 


Kxpundlng Industrie* Omxt Britain and Northern Ireland 



London, 94 in the north-west of England and 63 in industries and the manufacture of specialised 
the Midlands In the same year, there were 96 fac- products. 

tory extensions, while 409 factories were closed The changes m industrial structure revealed by 
down Only three ofthe new factories represented the statistics reflect deep-seated economic and 
transfers from the north to the south, and of these, social changes m the life of the community As 
two were aircraft factories The growing industrial- examples we may refer to housing, the great 
isafcion of the south of England has been due not development of which is revealed by the fact that 
to the transfer of factories from the north, but between 1923 and 1933 inclusive, some 1,800,000 
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houses have been built m England and Wales. The 
spread of leisure has led to a marked expansion 
in entertainment and sport, while changes m 
social and domestic habits account for the develop¬ 
ment of bus travel, the growth of restaurant and 
hotel busmesses and the expansion of laundry and 
similar trades which provide services formerly 
carried on in the home 

The new manufacturing industries are much 
more numerous than is commonly supposed, 
though the development of many of them is hidden 
under the generic names in the Ministry of Labour’s 
list In the development of new industries, or the 
recent expansion of the old-established trades, 
scientific disoovery or the application of science 
has played an important part. A long list of such 
products could be given, but it must suffice to 
mention rayon ; aircraft; motor-cars , oloctnc 
cables, lamps, motors and apparatus, radio, 
neon signs , photo-electric apparatus , pharma¬ 
ceutical chemicals ; detergents , synthetic resins 
and other plastio materials , cinematograph films , 
refrigerators; solid oarbon dioxide, chromium 
plating , cellulose products , and canned foods 
Indeed, the extent to which scientific research is 
transforming methods of production is seldom 
fully realised, and, as was stated in a report of 
the Department of Scientific and Industrial 
Research, “m nearly every industry to-day, move¬ 
ments are on foot to apply old materials to now 
uses or to discover uses for new products” 


In rayon, the relation of science to industry is 
conspicuously close, and this industry has made 
rapid progress in those countries whioh possessed 
a well-devoloped chemical industry. Other 
thriving new-comers are the plastic industries , 
the products of which are now extensively utilised 
not only for accessories of all kindB, but also in 
the manufacture of silent gear wheels and m 
ohomical engineering, whore their resistance to 
boiling acids and corrosive fumes are of value 
Canning is another industry which has recently 
made rapid progress in Great Britain , expanding 
its production from about 2-3 million cans in 1925 
to more than 100 million cans m 1931 Special 
problems hail to bo overcome on account of the 
high acid content of British fruit, and the difficulties 
in preserving the colour and flavour. Many 
ingenious machines have been constructed by 
British manufacturers for this industry 

In connexion with the building-up of new 
export trades, scientific applications arc an essential 
asset Specialised products, combining high quahty 
with skilled workmanship, are frequently assured 
of a ready sale overseas, such as has been achieved 
by British manufacturers of light aeroplanes, 
motor-cars and electrical apparatus An interest¬ 
ing illustration of the advantages of scientific 
specialisation in export industries is the almost 
exclusive utilisation of British photographic 
and projection lenses m the film studios of 
Hollywood. 


The Professors of the Royal Institution 
By Thomas Martin 


UY the election on May 7 of Sir James Jeans 
as professor of astronomy in the Royal 
Institution, its members have exercised a privilege 
whioh has not been used sinoe 1883 Faraday 
was then the Fullerian professor of chemistry, but 
he was in his declining years, and Dr (afterwards 
Sir Edward) Frankland was elected to a separate 
professorship of chemistry. Frankland discharged 
the duties until shortly after Faraday’s death in 
1867, when Odling became the Fullerian professor 
and Frankland’s professorship was allowed to 
lapse. The .other ‘elected’ professorship m the 
Institution at the time, that of natural philosophy, 
had been established ten years earlier , and was 
not so short-lived. It was created for John Tyndall 
when he went to the Institution in 1853, to become 
the friend and oolleague of Faraday in the last 
fourteen years of his life ; and it has continued 
by eleotion and re-eleotion to the present day. 

Lectures on scientific subjects, to be given in 
a lecture room with the most up-to-date facilities 


for experiment and demonstration, were a part 
of the original scheme drawn up m 1799 by the 
founder, Benjamin Thompson, Count Rumford; 
and when Rumford’s proposals were adopted and 
the Royal Institution of Groat Britain oame into 
existence, the “teaohing by oouraes of philosophical 
leotures and experiments the application of soienoe 
to the oommon purposes of life” was reoited as 
one of its objects m the Royal Charter granted 
by King George III. The leoture room was con¬ 
structed, under Rumford’s personal supervision, 
at the house which had been purchased in Albe¬ 
marle Street, and the prooedure to be followed 
in appointing professors and lecturers was laid 
down in the by-laws given to the new Institution. 
The professors were to be elected annually by 
ballot, and a new professorship oould be estab¬ 
lished at any time, by resolution proposed by 
fifteen members, whioh must be earned at one 
general monthly meeting and confirmed at the 
next. 
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The first of the Royal Institution professors 
was Dr. Thomas Garnett Trained as a physician, 
Garnett had already established a reputation in 
his profession and as lecturer at Anderson’s 
Institution in Glasgow when, in 1799, he accepted 
the invitation conveyed by Rumford to join the 
new institution in London He was elected pro¬ 
fessor of natural philosophy and chemistry, and 
on his arrival in Deoember, entered with en¬ 
thusiasm on his varied duties , but his tenure 
was not destined to be a long one After some 
initial success with lus London audienoe, he found 
himself handicapped by ili-health, by a oertain 
diffidence as to his own powers, and by his north 
country aooent Moreover, he worked under the 
critical eye of Count Rumford, who hved at the 
Institution at the time, and personally supervised 
evory detail of its aotmties It is not surprising 
that causes of difference appeared In Rumford’s 
view the lectures given by the professors were 
those they were requested to give, and the experi¬ 
ments they mode were those thoy wore directed 
to make, by the Managers and the various com¬ 
mittees The work of the professors was but a 
part of the whole The Institution, with its 
library, its workshops, its school for training 
workmen and mechanics, its repository for models 
and inventions, was formed for “diffusing the 
knowledge and facilitating the general intro¬ 
duction of useful moohanical inventions and 
improvements”. It was a part of the phil- 
anthropical activity of the day, an attempt to 
bring to the working classes a knowledge of the 
useful applications of science. 

Garnett found the difficulties of his position too 
great for him ; and resigned his professorship in 
June 1801. Before he left, a lecturer in chemistry 
was appointed to share the work Rumford, 
writing of the new appointment to his daughter 
Sarah, in America, said • “We have found a moo 
able man for his place as lecturer, Humphry 
Davy” ; and in March 1801, Davy was brought 
from Dr Beddoes’ Pneumatio Institution at 
Bristol, the plaoe of his experiments on nitrous 
oxide, to begin the career of exposition and research 
whioh was to bring fame to himself and to the 
Institution in which he worked 

To begin with, Davy, then 'only twenty-three 
years of age, was in a junior position , and when 
Garnett resigned, a new professor of natural 
philosophy was elected, the Quaker physicist, 
physician and Egyptologist, Thomas Young 
Thus, almost at the outset, the Royal Institution 
had associated in its work two men, Young and 
Davy, whose names are among the greatest in 
English soienoe Young was engaged at the time 
on those papers on the theory of light and colours, 
in whioh he states his conclusion that “radiant 


light oonsiste in undulations of the lumniferous 
ether" and explains the phenomena of Interference 
by means of the wave theory. Although Young 
was, aooording to Davy, a most amiable and good- 
tempered man, his somewhat severe and didactic 
manner as a lecturer gave him no great success 
with popular audiences He held his professorship 
for only two years, and then retired, to devote 
himself to his medical work and other pursuits 
Davy became the professor of chemistry, and 
his work, more than that of any other man, deter¬ 
mined the lines on which the Royal Institution 
was to develop In the lecture theatre, he possessed 
all those qualities which Young laoked He in¬ 
fected his audienoes with his own enthusiasm. 
Suoh was the oharm of his personality and the 
eloquence of his disoourse that he made his 
scientific lectures one of the fashionable amuse¬ 
ments of London. Interest in him was heightened 
by the disoovenes he soon began to make in the 
laboratory, in particular, those on chemical de¬ 
composition by means of the electric current, 
whioh enabled him to prepare sodium, potassium 
and other elements, until then unreoogmsed Later 
came the Continental tour, with Faraday as hiB 
assistant, and the disoovery of iodine in Pans , 
and, on his return to the Institution, the invention 
of the wire gauze safety lamp for miners 

Davy’s activities in the laboratory and the 
lecture theatre established the traditions whioh 
have ever since characterised the work of the 
ltoyal Institution, of research inspired and largely 
carried on by the resident professor, and exposition, 
aided by all the resources of experiment, in terms 
suited to the layman as well as to the man of 
science. The Institution continued to attraot the 
“higher ranks of sooiety” whom the early Managers 
had wished to interest in it as a missionary 
enterprise depending on them support, but it 
became also a scientific centre, a place of original 
research in the problems of pure soienoe whioh 
interested the professors Its soope had become 
at once wider and narrower than the original 
intention. The training of meohamos, the con¬ 
struction of kitchens, of models, and other measures 
for introducing soientifio improvements for the 
benefit of the lower classes, were dropped ; although 
the Managers responsible for the change consoled 
themselves with the thought that the poor muBt 
surely benefit indireotly from the useful activities 
to which the upper classes of the metropolis could 
now devote their leisure Count Rumford, soon 
after Davy’s arrival, had fallen out with the other 
Managers, and gone to live in Paris, whenoe he 
grumbled by letter to Sir Joseph Banks at the 
change of plan in the institution he had founded. 

Davy oontinued in his professorship until 1813. 
In the previous year he had been knighted by the 
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Prinoe Regent, and now, on his marriage to the 
wealthy Mrs. Apreeoe, went to live away from 
Albemarle Street. He was made honorary pro¬ 
fessor, and although he gave no leotures, con¬ 
tinued to work in the laboratories for some years 
after. Early in this year he did one of his greatest 
services to the Institution by engaging Miohael 
Faraday, a bookbinder’s apprentice who had 
shown some interest in soience, as his assistant 

The new assistant soon proved his worth, and 
began the progress which made him eventually 
Davy’s successor, and the connexion with the 
Royal Institution which was to extend over fifty- 
four years His duties were to assist Sir Humpliry 
in his researches and to attend on the other 
professor and leoturers W T. Brando had taken 
Davy’s plaoe as professor of chemistry, and 
Faraday’s first opportunity of demonstrating his 
powers as a lecturer m the Institution came some 
years later, when he was called upon to take 
Brando’s place m an emergency. 

Faraday’s training m his years as Davy’s 
assistant made of him a good ohemiat and a skilled 
experimenter. His first attempts at research of 
his own were naturally on chemioal problems, and 
early suooesaes were the discovery of new com¬ 
pounds, including in particular “bicarburet of 
hydrogen” (benzene) The news of Oersted’s 
experiments at Copenhagen set Davy to work on 
electromagnetism, and stimulated scientific interest 
all over Europe Faraday, following the develop¬ 
ments closely (sinoe his tour in 1813-15 in France 
and Italy with Davy he knew some of tho men 
whose papers he was reading), had by 1821 made 
his own contribution to the subject by his dis¬ 
covery of the eleotro-magnetio rotations It was 
the beginning of his electrical researches. 

The audienoes in the lecture theatre discovered, 
too, that the young assistant had powers of his 
own Brande, who retained his professorship 
until 1852, was not, it seems, an inspiring lecturer 
Faraday, whose methods were less impulsive than 
those of Davy, had fluency and address at the 
lecture table, with a genius for apt experiment, 
and as the years went by he outshone his former 
master in his ability to fill the lecture theatre and 
stir m his audience some reflection of his personal 
enthusiasm. 

In 1833 a ntew professorship was established, of 
a different kind from the others John Fuller, a 
wealthy landowner and member of Parliament, 
made a gift of money for the endowment of what 
was called the Fullerian professorship of chemistry, 
the appointments to whioh were to be made by 
the Committee of Managers, and were not subject 
to annual re-election by the members. Faraday 
became the first Fullerian professor, and occupied 
the ohair until his death in 1867. 


It is diffioult to speak of Faraday’s professorship 
in a few words It may be said that for nearly 
forty years, from the moment when in 1826 he 
became Director of the Laboratory following 
Davy’s statement that “ho oontidered tho talents 
and servioea of Mr Faraday, assistant in the 
laboratory, entitled to some mark of approbation 
from the Managers”, he earned tho Institution on 
his shoulders. Ho upheld and extended the tradi¬ 
tions which Davy had originated Two of the 
characteristic activities, the Fnday evening dis¬ 
courses and the Christmas juvenile lectures, owe 
their inception almost entirely to Faraday To 
his audiences, he was without a nval m his mastery 
of the arts of exposition and demonstration by 
expenment His disoovery of electromagnetic 
induction and his researches in electro-chemistry 
and electrostatics made him the first man of 
science of his age 

Fuller had endowed a second professorship m 
1834, of physiology Unlike that of chemistry, the 
Fullerian professorship of physiology was to be 
held for a fixed term of three years. P M Roget 
wus the first professor, and he has been followed 
by a line of distinguished men The list includes 
the names of T H Huxley, Sir Richard Owen, 
Sir Michael Foster, Sir Edwin Ray Lankester, and 
more reoently Sir Charles Sherrington, Sir Arthur 
Keith and Sir Grafton Elliot-Smith 

Tyndall owed his connexion with the Institution 
to the favourable impression he made when, as a 
young physicist of promise, after a period of work 
in Germany, he was invited to give a Fnday 
evening discourse His eleotion in May 1853 as 
professor of natural philosophy followed, and the 
later years at least of his professorship must be 
within the memory of many now living. It is said 
that he and Faraday worked together in the 
closest harmony, and that tho relations of the 
older to the younger man resembled those of a 
father to a son On Faraday’s death in 1867, 
Tyndall followed him as the resident professor, 
and lived at the Institution until his retirement in 
1887 He did valuable experimental work on the 
radiation and absorption of heat by gases and 
vapours, and his disoovery that bacteria will not 
breed in dust-free air has been of great importance ; 
his work on sound was done as scientific adviser 
to the Trinity House, in which offioe he succeeded 
Faraday He is perhaps best remembered as an 
expositor, for his animation and lueidity as a 
lecturer and for the felicity of his Btyle as a popular 
writer on science. 

William Odling, who suooeeded Faraday as 
Fullerian professor of ohemistry, resigned in 1873, 
after five years. He was followed, for another 
period of five years, by Dr J. H. Gladstone, who 
in turn was suooeeded, in 1877, by Professor 
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(afterwards Sir James) Dewar This was the 
beginning of another long tenure, for Dewar held 
the professorship for forty-six years, until his 
death in 1923 , and from 1887, after Tyndall’s 
retirement, he lived at the Institution as the 
resident professor 

Dewar’s matchless skill as an experimenter, the 
fame of his researches, and of his Friday evening 
lectures with their carefully prepared and rehearsed 
demonstrations, are well known and remembered 
In the Royal Institution laboratories, with ap¬ 
paratus often on an engineering soalo, ho liquefied 
the so-called permanent gases, and produced them 
for the first time—oxygen, hydrogen and air—in 
quantities sufficient for experiments on the pro¬ 
perties of materials at the very low temperatures 
he reached , he invented, as a oontamer for the 
oooled gases, the 'thermos’ or Dewar flask , and 
lie developed the method, of great technical 
importance, of making high vacua by using the 
great absorbing power for gases of charcoal 
oooled in liquid air These are but the best known 
among his achievements To quote the words of 
a distinguished contemporary • “He was in 

no way less suooessful than his predecessors, 


Young, Davy and Faraday, in adding to the 
reputation these pioneers created for the Royal 
Institution as a centre of soientifio discovery and 
invention" It may be added that the recent 
lamented death of Lady Dewar is a reminder that 
not the least important of the Dewars’ services to 
soienoe was given as host and hostess in their 
house at the Institution 
Since Tyndall, three physioists of great dis¬ 
tinction have held the professorship of natural 
philosophy who have also been, in turn, the 
Cavendish professor of physios at Cambridge. 
The late Lord Rayleigh, soon after his retirement 
from Cambridge, accepted the invitation to the 
ohair at the Royal Institution, and held it until 
1905 , when he was suooeeded by Sir J J Thom¬ 
son The present professor, Lord Rutherford, took 
up the duties m 1921 The rules prescribed at the 
beginning of the Institution for the eleotion of 
professors are still followed , and thus it is that 
Lord Rutherford, as an ‘elected’ professor, must 
seek the suffrages of the members once a year, 
while Dewar’s successor in the endowed Fullenan 
professorship of chemistry, the present resident 
professor, Sir William Bragg, does not do so 


Obituary 


Mr. C F Cross, f.rs 

R Charles Frederick Cross, who died in his 
eightieth year on April 16 at Hove, where he had 
lived in retirement for some years, left us indebted 
to him for a life devoted to a most difficult and un¬ 
promising branch of chemical research, rewarded by 
an epoch-making discovery, which is represented in 
Great Britain to-day by an artificial silk industry 
with a market capitalisation of more than £70,000,000 
He was eduoatod at King’s Collego, London, the 
University of Zurich and Owens College, Manchester. 
In 1879, his work on the cellulose group oommenood 
with a study of jute, and later, m association with 
Mr. E J. Bovan and Mr. C. Beadle, he started the 
well-known business of Cross and Bevan, consultants 
to the paper trade. 

It is difficult to estimate the number of papers 
on the ohenustry of cellulose published by Cross and 
his collaborators; these date from 1880 until 1920, and 
appeared m the Journal of the Chemical Society, 
Journal of the Society of Dyer« and Colourists, 
Benchte, Phil. Mag , Bull. Soc. Chim., and many less- 
known publications. In these and m his textbooks, 
he has left us a mine of information and, as Prof. 
H. E. Armstrong has pointed out, the mystio 
character of some of his explanations must be ascribed 
to the mtangible nature of his subject Fulfilling the 
functions that it does in the plant, cellulose is on the 
border-lme of living subetanoes itself, and is liable 
to alter with every change in conditions to which 
it b< subjected. His suggestion that it is an 


’amphoteno electrolyte’ hides a complexity of 
behaviour that has not been much illuminated by 
more modem advances in chemical language 

In 1892, Cross discovered that, by virtue of the 
alcoholic properties of cellulose, a soluble xanthate 
could bo obtained on reaction with oaustio soda and 
carbon disulphide Working at Kew with Stoam 
and Topham, who were at first interested in the 
application of the new discovery to the manufacture 
of electric lamp filaments, the practical difficulties 
in spinning a continuous textile fibre were overcome, 
and the visooso silk industry was bom. 

At first, the solution of cellulose xanthate was 
expressed through a number of fine holes into a 
solution of ammonium sulphate, and the use of an 
acid bath, which resulted m the formation of a 
cellulose thread in one operation, was not arrived at 
until years later The reoeption of the thread in a 
centrifugal box, which oolleoted, drained and twisted 
it in one operation, due to Topham, has remained 
the standard practioe up to the present day. In 
1906, manufacture was started by the firm of 
Courtauld at Coventry, and the writer, then m 
oharge of the chemical department, has a lively 
recollection of Cross, who took a great interest m 
the new venture, with his interesting suggestions, 
cheery sporting manner, wide culture and artistic 
interests. 

Recognition of the value of Cross’s work came later ; 
in 1917 he was elected fellow of the Royal Society, 
in 1916 he received the medal of the Sooiety of 
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Chemical Industry and in 1918 the research medal 
of the Worshipful Company of Dyers He was 
elected president of the Society of Dyers and 
Colourists in 1918, and reoeived the Perkin Medal 
m 1923. Sidney S Napper 


Colonel W. G. Kino, imk, 

Colonel Walter Gawen Kino, late of the 
Indian Medical Service, died at lus homo at 
Hendon on April 4 at the age of eighty-throo 
years Ho graduated M B and CM in 1873 at the 
University of Aberdeen, where he also took the 
D.P H in 1888 Soon after qualifying, and before 
his twenty-third birthday, he entered the Indian 
Medical Service, m which he passed the next thirty- 
six years of his life 

On reaching India m 1874, King was postod to 
the Madras Presidency and, after two years military 
service with an Indian regiment, was transferred to 
civil employment, in which ho quickly distinguished 
himself for his active work in the great famine of 
1876-77 and the terribly severe oholera epidemic 
which accompanied it. This experience made him 
decide to devote his life to preventive medicine, and 
it is chiefly for the remarkable work which he did in 
this sphere during a succession of appointments as 
inspector of vaccination, deputy sanitary com 
missioner and sanitary commissioner of the Madras 
Presidency and later as inspector general of civil 
hospitals and sanitary commissioner of Burma, that 
his name will go down to posterity as the leading 
pioneer of public hoalth in southern India. 

King's great merit was that at a time when small¬ 
pox, cholera and malaria were the three chief scourges 
of India, and when tho scientific world knew nothing 
of the causes of oholera or malaria, and, therefore, 
knew nothing of their prevention, he set to work to 
organise scientific investigations for the benefit of 
public health and did not pause in the task until the 
goal he aimed at was attained At that tune, bacterio 
logy was m its youth and the modem scionoes of 
tropical protozoology, helminthology and medical 
entomology were in their earliest infancy or were as 
yet unborn. The malaria parasite was not discovered 
until 1881, and the fact that it is spread by mos¬ 
quitoes not until 1897 The cholera vibrio was not 
discovered until 1883 Smallpox, however, could 
be controlled because a prophylactic was already 
available and tho only problem to be solved was 
how best it could be applied In Madras, vaccination 
with animal lymph instead of with human lymph 
was successfully established in 1880-81, but more 
than ten yeaife were to elapse before a satisfactory 
method of preserving the lymph under tropical condi¬ 
tions was devised. King’s well-planned and carefully 
controlled laboratory experiments conducted m 1890 
to ascertain the relativo merits of lanolme and 
vaseline as a preserving medium may be cited as a 
good.example of the immediate utilitarian researches 
to which he devoted what time he could spare from 
his many other duties. 

Later when, at his repeated request, the Govern¬ 
ment of Madras sstablished a central animal vaccine 


lymph depot for tho Presidency, King quickly ex¬ 
tended its work to inolude bacteriological diagnosis 
and other expert assistance to civil surgeons and 
medical practitioners, and finally made arrangements 
for the preparation of prophylactic and curative 
sora and vaccines and for the prosecution of original 
protozoological and entomological research of direot 
importance to tropical medicine In 1903, when the 
mam buildings of the bacteriological section were 
completed, tho Institute became tho provincial 
laboratory for the Madras Presidency and was 
named, in recognition of King’s services to public 
health and the efforts he had made to bring it into 
existence, “The King Institute of Preventive Medi¬ 
cine”. In the general scheme for laboratories which 
had been submitted to the Government of India by 
the late Surgeon-General Harvey in 1899 it was the 
third to be established, being preceded only by the 
Haffkino Institute at Parol, Bombay (1896-99), and 
tho Pasteur Institute of India at Kasauli (1900) 
Aftor his retirement, Colonel King served in the 
War from 1916 as A D M S Western Command and 
later was consultant at the Tropioal Diseases Clime, 
Ministry of Pensions, and lecturer in applied hygiene 
in the tropios at King’s College, London He had 
the satisfaction, too, of seeing the institute in India 
which he founded grow gradually until its aotmties 
covered a wider field m tho practical application of 
scientific knowledge to routine medical and publio 
hoalth needs than those of any other laboratory m 
Tndia S P J. 


Prof R Carr Bosanquet 

We regret to record tho death of Prof R Carr 
Bosanquet, formerly professor of classical archaeology 
in the University of Liverpool, whioh took plaoe on 
Apnl 21 m a nuruing home at Newcastle at the age 
of sixty-three years. 

Robert Carr Bosanquet was the son of Mr Charles 
Bertie Pulleuie Bosanquet, and was bom at Rock 
Hall, near Alnwiok, on Juno 7, 1871 He was edu¬ 
cated at Eton, where he was Nowoaatle Scholar in 
1890 and edited the Eton College Chronicle, and at 
Trinity College, Cambridge, of which foundation he 
was a scholar. He took firsts in both parts of the 
Classical Tripos, and was elected to a Cravon travelling 
studentship, which he held from 1895 until 1897. 

Bosanquet’s interest in archaeology was first 
aroused by the antiquities of Roman Britain whioh 
lay within striking distance of his home. In 1897 
he excavated Housesteads (Boroovicium) on the 
Roman Wall. In the following year he was appointed 
assistant director of the British School of Arohasology 
in Athens, later succeeding to tho office of director 
In 1906 he was elected to the chair of classical 
archaeology in the University of Liverpool, whioh he 
oocupied until 1920, when he retired m order to 
devote himself to the management of the estate which 
he had inherited from his father, giving suoh tune 
as this allowed him to further research in the 
archaeology of Roman Britain He was a member 
of tho Royal Commission on Ancient Monuments m 
Wales, a position for whioh his extensive knowledge 
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of Welsh antiquities peculiarly fitted him, and of the 
advisory board on Ancient Monuments in England. 

As an archaiologwt, Bosanquet had a high reputa¬ 
tion among the expert, but neithor his achievement 
nor its qualities was such as to lend itself to building 
up wido popular recognition. He was one of tho 
group who, following closely in the footsteps of Sir 
Arthur Evans, at the turn of tho century and in the 
years immediately following placed British archieology 
m the field in a commanding position in international 
scholarship , and Bosanquet was ono of those who 
holped to extend that meticulous oaro in excavation, 
characteristic of field work in the Mediterranean, to 
the study of Romano-Bntish sites. As director of tho 
British School at Athens he worked in Crete, whore 
he was responsible for the excavation of the 
archiBologically valuable site of Paliekastro, at 
Phylakopi and m Laconia, whore he initiated the 
important excavation of the temple of Artemis 
Orthia He was the author of “Boreovicmin” (1904) 
and part author of “Phylakopi” (1904), but the 
principal part of his contribution to archaeological 
literature appears in the Annual of the British School, 
the Journal of Hellenic Studies and other periodicals 
His work was accurate and precise, and informed 
with wide knowledge It. showed all tho polished 
definition to be expected of a finished scholar. 


Pnor E. Poulsson 

With the death on March 19, at the age of sovonty- 
seven years, of Prof K Poulsson, Norway has lost 
ono of her foremost scientific workers He was 
chiefly known on account of his work in oonuexion 
with the fat-soluble vitamins as they are found in 
cod liver oil In innumerable papers he has shown 
that the female organism in the sexually mature 
years has a greater vitamin reserve than the male. 
Similarly, he has proved that the chondropterygmous 
fishes—in contradistuiotion to the osseous—are only 
endowed with negligible quantities of vitamin D, a 
substance winch they manifestly do not require as 
their framework is only to a very limited extent 
composed of lime compounds 

Prof. Poulsson was deeply interested in the import¬ 
ance of cod liver vitamins to the growing organism 
He showed m several papers the part played by those 
vitamins in relation to the unborn individual and 
in habitual abortion, and he did much to extend 
our knowledge of the medioinab importance of cod 
liver oil. One of the most important of Prof. Poul- 
sson’s contributions to the cause of vitamin research 
is undoubtedly his well-known method for the 
quantitative determination of vitamin D. By this 
method vitamin D was determined m Oslo-units and 
these were in use in many oountnes until the inter¬ 
national unit* were introduced. As Norway’s repre¬ 
sentative, Prof. Poulsson was a member of the League 
of Nations Vitamin Standardisation Committee 

In the sphere of pharmacology Prof. Poulsson was 
particularly well known. His textbook on this subject 
is used in many parts of the world in English, 
Spanish and German translations, and ten editions 


have been published. The book suysessfully combines 
theoretical thoroughness with practical insight. 
Written in an easy style, it is an invaluable aid for 
the ordinary practitioner 

Prof. Poulsson was bom in 1858. He became a 
doctor of medicine in 1892, studied ohermstry under 
Fresomus at Wioebadon and pharmacology under 
Schmiedeberg at Strasbourg He was professor of 
pharmacology at the University of Oslo in 1895-1928. 
As professor emeritus from 1928 until his death, he 
was director of the State Vitamin Institute His 
charm and directness of manner gamed him many 
friends both at home and abroad. 

Ottar Ryoh. 

The death of the eminent American medical 
historian Lieut -Colonel Fielding Hudson Garrison at 
the ago of sovonty-four years took place on April 18 
in tho Johns Hopkins Hospital He was the author 
of an introduction to the “History of Medicine” 
(fourth odition, 1929) and numerous articles on the 
history of medicine, as well as co-editor for some 
years of the Index Medious, Quarterly Cumulative 
Index, and Annals of Medical History, consulting 
bbranan to the Now York Academy of Medicine 
and librarian to tho Welch Medical Library at Johns 
Hopkins University. 

We regret to announce the death on April 9 of Dr. 
Edouard Antoine Jeanselme at the ago of seventy-four 
yean ; he was formerly professor of diseases of the 
skm and syphilis in the Paris faculty of medioine, 
author of an authoritative work on leprosy (1934) 
and editor of a treatise on syphilis in several volumes 
m course of publication 


We regret to announoe the following deaths . 

Prof. J E Guthne, professor of zoology in Iowa 
State College, on Apnl 16, aged sixty-three years 

Prof. T. C. Hopkins, formerly professor of geology 
m Syracuse University, known for his work on build¬ 
ing stones, clays and iron ores, on Apnl 3, aged 
seventy-three years. 

Prof. George E Johnson, professor of zoology in the 
Kansas State College, an authonty on the physiology 
of hibernation, on March 18, aged forty-five years. 

Prof Wilhelm Kolle, director of the State In¬ 
stitute for Experimental Therapy and of the Georg- 
Speyer-Haus Chemo-Therapeutioal Institute, Frank¬ 
furt, on May 10, aged sixty-four years 

Prof J L. R. Morgan, professor of physical 
chemistry m Columbia University, on April 12, aged 
sixty-two years. 

Prof. E B Skinner, ementus professor of mathe¬ 
matics in the University of Wisconsin, on Apnl 8, 
aged seventy-one years. 

Dr H. H. Thomas, F.R.S., petrographer to.H.M. 
Geologioal Survey, on May 12, aged fifty-nine yean. 

Sir James Walker, F.R.8., ementus professor of 
chemistry in the University of Edinburgh, on May 6, 
aged seventy-two years. 
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Magneto-Optic Rotation 

The subject of the influence of magnetism on light 
has again been coming into experimental prominence, 
combined, howe\er, with confusion on the side of 
theory . and a brief exposition of some considerations 
which I have treated more privately more than once 
may be to the public advantage 

One may recall that this influence was one of the 
grand discoveries of Faraday, guided by his own 
instincts, to bo classed as rogards modo with the 
Kmstoiman assertion of the relation of gravitation 
to radiation and its spectrum It was eagerly seized 
upon by Lord Kelvin, with his engineering instincts, 
as sheer demonstration that in magnetism there 
is invohed dynamical spin round its axis Tho 
electron theory permitted this spin due to magnetisa¬ 
tion to be calculated, and conversely and the 
experiments that have been going on (Barnett, de 
Haas and Einstein, Sueksmith, and others) have 
verified the computed result except for a factor 
which sooms to be exactly 2, and demands a more 
refined theory scarcely yet suitably envisaged 

The subjeot, thus indicated as being at the very 
foundations of physical science, ocoupied several 
chapters, largely speculative, in the seoond volume 
of Maxwell’s "Electricity and Magnetism” (a book 
nowhere really much known except m Great Brttaui 
and America) which appeared only about sixty years 
ago, thus bomg not quite so old as the “Pnncipia”. 
But formul® thereby suggested, mainly on a vortical 
basis, for the magneto-optic rotation were passed m 
review, in relation to such experimental data as then 
existed, satisfying Verdet’s law that the offect was 
roughly governed as a mam factor by the inverse 
square of the wave-length Afterwards a formula 
was advanced by the physicist, P Dmde, in his 
“Treatise on Optics”, familiar in an American transla¬ 
tion , but this appears to be restricted to the very 
different problem of natural rotation, introduced 
optical dispersion into tho result, giving the optical 
rotation if in terms of the wave length X by a formula, 
containing a term for each spectral band X, in tho 
form 



in fact, of the same type as the formula for refraction, 
P* — 1, in a gas 

About 1807 by a happy chance an expression was 
hit upon for the magnetic case by Henri Becquerel, the 
disooverer of radioactivity (with whom I was 
acquainted mainly through Lord Kelvin), which made 
R equal to the very simple form e/2mC X dp/dX, where 
c is the electron charge and C the velocity of light 


This has been abundantly tested and comes right 
except for a factor which (according to Prof G G 
Darwin) is usually aliout 3/5 Thus, generally if is 
as the gradient of p To obtain a formula, for a gas 



giving 


p/f 


e - 2fl,X» 
2 mC (X» - X*)« 


oloso to each absorption band where X is nearly equal 
to X r This of course makes if great, but of the same 
sign on both sides of tho band (in agreement with 
observations by Macaluso and Corbino at Palermo), 
whereas the formula of Drude makes the natural 
rotation of different signs, a result capable of test 
I remember this oontraat, because a hasty assertion 
by slip of pen to the contrary in “Aothor and Matter” 
(p 353) was soon challenged by my friend Prof 
R W Wood, of Baltimore, who was experimenting 
on the subject, to whom therefore might be said to 
belong the actual type of mappropriatenoss of the 
Drude formula This happens to be of peculiar 
interest in connexion with the remarks ui this and 
more general regards, on K W Wood’s “Physical 
Optics”, made in Nature of March 2, p 325, which 
suggested the present note as a useful antidote 
The Becquerel magnetic formula as above may bo 




BfX,* | 

X‘-X* <X'*-X*)*[’ 


the ratio of tho second term to the first being 
XJ/(X*-X*) thus if Xr is very small compared with 
X tho first term, of Drude type, suffices, so that if, 
could be regarded as due to one abnormally potent 
band of absorption m the remote ultra-violet, whereas 
near the band it is the other term that prevails 

Tho coefficient in this Becquerel formula applies 
for a gas For a dense substanoe tho Lorentz expres¬ 
sion 3(p* — l)/(p’ + 2) must take the place of (p* — 1) 
on the left, and differentiation gives a different factor 
in R which would make a very considerable difference 
near the band of absorption. 

The necessary references, those available here remote 
from a library, are Trans Camb Phil. Soc , Stokes 
Commemoration Vol (1900) § 7, as reprinted in 
the writer’s “Collected Papers”, vol 2, p 179, which 
gives a reference to a comparison with records of 
experiments drawn up by Prof C O Darwin, Proc 
Roy Soc. (1927) : and also my ‘Aether and Matter’ 
(1900), p 353, where }§133~8 conneet the trend of 
rotation with that of K or p* 
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A suggestion of more constructive character is led 
up to by the assertion of the ‘obsoleteness of damping’ 
for the discussion of refractive dispersion and 
absorption. It is not difficult formally to include a 
frictional term in the Maxwell-Sellmeier formula for 
dispersion : if one remembers aright, Maxwell had 
done so. In his book “Magneto-Optik”, the eminent 
Gottingen physicist Woldemar Voigt had doubtless 
included both magnetio and frictional torms in his 
scheme of equations, though in a way that would 
now bo regarded as scarooly more than illustrate o 
His resulting triple division of the absorption line, 
in fact the invorso form of the simplest typo of 
Zeeman effect, would thus bo mfluencod as regards 
positions and intensities by the damping which need 
not be negligible for transmission tlirough dense 
media Hitherto it appoars to have boon position 
and polarisation of the components that have been 
mainly treated But now astronomers have ui their 
hands delioate instruments that can trace the mtensity 
of impression across the broadened line on the photo¬ 
graph with precision If they can provide data from 
the Zeoman broadening, this would appoar to go 
some way towards doubling the material with which 
specialists havo to deal in this intricate but promising 
domnm 

Joseph Larmofi 

Holywood, Co Down 
March 4 


Concentration of Artificially Produced Radio¬ 
elements by an Electric Field 
One of the best methods of collecting radioelomonts 
free from any inactive material is the application of 
an electric field, either to the gasoous or liquid phase 
Well-known examples of the former process are the 
collection of the ‘active deposits’ produced by tlio 
three emanations , of the latter, the olectrolytic 
deposition of these and other wotopes of lead, bis¬ 
muth and polonium It seemed worth whilo to 
investigate whether an electric field might also be of 
help in concentrating the newly discovered artificial 
radioelements. Especially interesting is the question 
as to their possible charge when produoed in gases 
by fast and slow neutrons 

In our experiments the neutrons were obtained 
from 30 millicuries of radiothonum mixed with 
powdered beryllium, and slowed down by water 
The field was applied by using a sih er flask with an 
inner electrode, usually in the form of a platinum 
wire. Each experiment was performed with this 
electrode charged to +1300 volts and 1300 volts 
alternately (about 300 volt/cm ). For various reasons, 
arsenio seemed one of the most suitable elements 
and consequently most of the experiments have been 
done with arsine. As is well known, this compound 
tends to react on the walls, leaving a deposit of 
arsenic, but by purifying the gas carefully we 
were able to suppress its spontaneous decomposition 
almost completely. As Fermi and his co-workers 
have shown 1 , slow neutrons produce the change 
As ,, +n 1 —As’*, the latter losing its activity with a 
half-value period of one day. 

Without a field no aotivity whatever was found on 
the wire, even when this had acquired a visible 
coating of amenio. Application of the field, however, 
in either direction, resulted in the collection on the 
electrode of up to SO per cent of the total activity 
produced by the neutrons, together with only about 
0-03 per cent of the total inactive arsenic, the 


concentration factor (that is, the change in the 
ratio As”/As’*) being in tins case 1,500 

From these experiments it appears that any 
characteristic charge which may be imparted to the 
activo arsenic isotope at the moment of its formation 
is not retamed ; it is probable that solid arsenio 
particles are formed*, which acquire a charge by 
catching the ions present in the gas The failure of 
Fermi and his co-workers to obtain an appreciable 
improvement in the yield by applying a field to the 
vapour of methyl and ethyl iodide* was probably 
due to tho high vapour pressure of iodine, or to 
exchange processes We varied tho experimental 
conditions in different ways by changing the 
pressure of tho arsine and the metal of the electrode, 
by adding hydrogen or water vapour, and by in¬ 
creasing tho ionisation by an additional radiation 
Even when by these variations the chemical decom¬ 
position was so much accelerated as to cause the 
deposition of a layer of arsenic on tho electrode of 
a thickness of about 10~ 4 cm , the yield of the 
active isotope was only very slightly increased On 
the other hand, we were able to collect up to 20 per 
cent of the activo isotope on either electrode without 
any visible layer of arsenic. In such experiments 
tho concentration factor was certainly greater than 
20 , 000 . 

We think that this method of concentiation by an 
electric field will be of practical use whenever very 
thin layers of the now radioelements are required 
There is no reason why it should not be applied to 
the collection of tho non-isotopic radioactive atoms 
produced by fast neutrons. Hero, in the distribution 
of tho charges, a recoil effect will possibly bo found 
Tho method will also be extondod to liquid systems, 
to which preliminary experiments, in which Dr E 
Gluckauf has assisted us, have shown it to be 
applicable 

F A Paneth. 

J. W J. Fay 

Physical and Inorganio Chemistry Department, 
Imperial College of Science and Technology, 

London, 8 W7 
April 16 


1 Fermi, Anuldl, D'Agoztlno, Ructtl and Segrt, Proc Rolf Soc , A, 
M. 4S3 , 1934 

' of Szilard and Chalmers, NATDM, 1*4, 482, 1934 
* flvwrra Sritnhflea, 5 , December, 1934 


Nature of Cosmic Rays 

It seems quite certain that it is not possible to 
explain all the effects of cosmic rays by means of a 
single corpuscular component. On the other hand, 
the results of the direct measurements of the energy 
of the rays, by their curvature in a magnetic field, 
are difficult to reconcile with the existence of any 
simple relation between their energy and penetrating 
power I want, therefore, to suggest a dualistio 
theory of the cosmic rays, based on the existenoe of 
two primary components, both of great energy, but 
which are absorbed very differently by matter 1 . 

The primary corpuscular rays, on arrival at the 
top of the atmosphere, are supposed to be formed of 
a mixture of electrons (perhaps of both signs) and of 
heavy partioles, such as protons. These particles, 
which we may call the M and the D groups, have 
energies of the same order, whioh at a latitude of 45°, 
lie between 4 x 10* and 10“ electron volts. There 
must be a large number of partioles of group Af to 
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one of group D In traversing the atmosphere, they 
suffer both a slow loss of energy and also large 
collision losses due to the formation of secondary 
electrons and photons The coefficients of absorption 
for the electrons arc about 5 x 10“* cm */gm an d for 
the protons 0'7 X 10'* cm */gm In light elements, the 
absorption of both components is nearly proportional 
to the density of the absorbing material The greater 
the absorbing material traversed, tho stronger is the 
component D relative to M, until, under 20 metres 
of water below the top of the atmosphere, M has 
nearly disappeared * In dense matter of low atomic 
weight (water, earth, etc ), tho formation of second 
aries (electrons and photons) at close intervals 
determines the creation of multiple rays capable of 
producing coincidences in counters placod out of 
line. 

If the two groups of rays traverse heavy elements 
such as lead, thoy behave quite differently The abaorp 
tion of the D particles is proportional to the mass of 
matter traversed, and is accompanied by the forma¬ 
tion of secondaries and perhaps of showers, as in 
light elements The M particles, on tho other hand, 
suffer very intense absorption due to the emission of 
radiation during nuclear collisions The photons 
produced have a short path in lead and give rise to 
numerous electron-positron pairs This is the origin 
of the typical shower, such as determines the 
typical maximum of Rossi’s curve. 

The concentrated type of shower can bo attributed 
to the occurrence of an absorption process m tho 
interior of a piece of heavy material, and the diffused 
shower to an absorption process occurring near a free 
surface, so that the ejected photons spread out and 
are then absorbed by surrounding dense objects 
After the decrease which follows the maximum of tho 
curve of showers, that is after 6 cm of lead, only 
component D remains, and the remaining multiple 
coincidences are to be attributed to secondary effects 
of this component, with possibly a few showers 
Rossi’s curve is really due to the superposition of the 
multiple secondary effects of M and of D If one 
works at a place where M hew disappeared, no 
typical maximum is found, but ouly the effect of D 

The absorption of the two groups of particles can be 
studied by the interposition of screens between tho 
counters as arranged vertically for counting comet 
(lences. The curves so obtained for lead show an initial 
rapid decrease due to the absorption of the secondary 
rays, and of group M, and then after 10 cm. a slow 
decrease due to D. With matter of lower atomic 
weight, such as oopper, one obtains different curves, 
in which the rapid decrease due to the absorption of 
the secondaries is followed by that of group M, and 
after 20 cm by the slow decrease duo to D 

Aotually the collision absorption, which increases 
with the atom to number of the atoms forming the 
screen, is much smaller in copper, corresponding to 
the smaller production of showers One can show by 
absorption ill lead that after traversing 8 cm. of 
oopper, there still remains a considerable part of M ; 
the rapid decrease which additional lead then pro¬ 
duces is the same as that at the start of the absorption 
curve in lead. After M has disappeared, the com¬ 
ponent D continues alone, with the same mass 
absorption coefficient in all materials. 

PlEJBJUE ADOBE. 

Faculty of Seienoe, 

Paris. 

' P. A user, £UL? Md?*Bertctn, CJL, M. 10*7: 1935 


Cosmic Rays and Novae 

In dealing with this subject in a recent letter*, 
I most unfortunately overlooked some recent work 
of W. Baade and F Zwicky* These authors havo 
advanced the highly interesting theory that cosmic 
rays have their origin in outbursts of super-novas m 
oxtra-galactio nebulas, and did so a year before the 
appearanco of Nova Hercuhs prompted a search for 
a possible connexion between cosmic rays and nova 
phenomena in general Super nov ic are thought to 
ncour in each nebula about once in a thousand years, 
and, from certain hypotheses about what happens 
during an outburst, Baade and Zwicky show that 
they probably release energy sufficient to maintain 
the supply of cosmic radiation as observed at the 
earth, 

I should emphasise that in my own note I offered 
no theory of the origin of cosmio rays, but sought 
merely to answer the question : Can ordinary nov a 
outbursts m our own galaxy supply energy sufficient 
to give the observed intensity of cosmio radiation t 
I expected a negative answer. The method I followed 
in estimating the energy is duo to Milne, and is 
independent of any hypothesis as to what happens 
actually durmg a nova outburst It turned out in 
point of fact that, on the present knowledge of stellar 
structure, one cannot definitely exclude the possi¬ 
bility of this source of the radiation, on energy 
considerations alone 

W H MoCrea 

Imperial College of Science 
and Technology, 

S.W 7 

April 17. 

* NATCH*, 1U, 871, March 9, 1935. 

• Proa Sat Acad of Set , 90 , 254, 250 , 1934 Phyi Ttcv , 45 , 13» , 
44 , 70 . 1934 


The ‘Lipotropic' Effect of Protein 

Evidence that proteins or substances closely 
associated with proteins exert a ‘lipotropic’* effect 
has been reported previously from these depart¬ 
ments 1 .* In the latter paper it was shown that 
when rats with fatty livers were placed on a oholino- 
free diet consisting exclusively of sucrose, an increase 
of some 8 per cent of liver ‘fat’ was observed to 
take place within six days In a comparablo experi¬ 
ment in which the ration contained 20 per cent 
protein as ‘fat-froo and vitamin-free casern’ and 80 
per cent sucrose, no increase in liver fat was observ ed 
at the end of six days It was also shown that 
5 mgm of choline exerted a very definite effect on 
the liver fat of animals receiving a diet low in choline 
and containing 20 por cent fat. This effect may be 
regarded as much greater than that of the casein, 
and the results of more recent experiments indicate 
that as littlo as 1 mgm. of choline daily exerts at 
least as great a ‘lipotropic’ effect as 2 gin. of the 
alcohol and ether washed casein which we havo 
used. 

In several series of hitherto unpublished experi¬ 
ments in whioh large groups of animals were used, 
extensive deposition of liver fat has been obtained 
consistently with diets low in ‘lipotropic’ footers but 
containing 15-21 per cent protein and 3-40 per cent 

* The term •lipotropio• D need to describe tubatanoea which decrease 
the nte of deposition sod accelerate the rate of removal of liver fat. 
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fat In a series of fiftj animals in which a diet low 
m choline, but containing approximately 40 per cent 
fat and 21 per cent protein was provided, the average 
fat content at the end of three weeks was approxi¬ 
mately 17 per cent This figure may be contrasted 
with that reported recently by Channon and Wilkin¬ 
son®—12 5 per cent for one senos of six animals 
which received 40 per cent fat and 5 por cent protein, 
and 8 9 per cent for another which received tlie fat 
and no protein. The ‘lipotropic’ effect of protein 
per se is not apparent from the comparison of these 
results from the two laboratories The simplest 
explanation is that the diet usod b\ Channon and 
Wdkinson containod more non-protom 'lipotropic’ 
factor than the one whioh we employod 

The results in Table I show that in nine of tho 
ton rats in a group receiving 16 per cent protein 
and only 20 por cent fat, excessive amounts of fat 
accumulated in the liver within fourteen days The 
deposition is as extensive as Channon and Wilkinson 
secured with double tho amount of fat and one thin! 
the amount of protein in tho diet The average gain 
in weight in the two groups of animals was of the 
same order 

Table 1 Duration of Experiment, 14 Days 


studied, two groups of animals—*19 and 20 rate—■ 
showed an average increase in weight of 6 gm. and 
7 gm at the end of three weeks 4 . Furthermore, 
Best, Channon and Ridout* reported two series of 
rats m which the average gain was 6 7 gm and 0-9 
gm in twenty three days. In our experience, slight 
loss or gam m weight does not exert an appreciable 
effect on the deposition or disappearance of liver fat, 
or on the action of choline or other ‘lipotropic’ 
substances This conclusion is well supported by 
tho results in Table II Twenty rats gained in weight, 
twelve lost weight slightly, while eight lost a consider¬ 
able amount The livers were consistently fatty Wo 
do not bolie\e, therefore, that Channon and Wilkinson 
were justified in disregarding the results of their 
experiment in which no protein was provided, and 
in which the average loss of weight was 19 gm. in 
three weeks. The average liver fat content was 
approximately 9 per cent There would appear to 
be little, if any, significant difference m the average 
liver fat obtained in this experiment and in those 
in which 6 or 10 per oent protein was provided The 
fact that the deposition of liver fat is not groater 
could be attributed, in our opinion, to ‘lipotropic’ 
factors con tamed in tho ‘Marmite’ 



In another section of their paper these authors 
state that the addition of 6 por cent protein prevents 
the deposition of fat which we noted when a diet 
composed exclusively of sucrose was used The 
figures to support this conclusion are not given, 
unless the authors refer to their diet (G) which 
oontained approxunatoly 6 per cent of ‘Marmite’ 
The protein and sucrose diet containing this material 
is stated to have provided 2 mgm of choline per rat 
daily. We would consider this a substantial amount 
of cholme, and quite sufficient to exert an appreciable 
effect under the conditions of their experiments 
The possibility also exists tfiat ‘lipotropic’ factors 
other than cholme are present in the ‘Marmite’ 
preparation 

We would like to suggest that Channon and 
Wilkinson have emphasised unduly the effect of 
slight or moderate undemutrition on the deposition 
of liver fat. They usod a diet containing 40 per cent 
fat and 6 per cent protein, which resulted m an aver¬ 
age content of 12-5 per oent liver fat at the end of 
three weeks. The average gam in weight of the six 
animals used was 4 gm It may bo pointed out that 
equally satisfactory increases in weight with diots 
quite as effective in produoing deposition of liver fat 
have been reported previously. For example, in an 
experiment in which the effect of betaine was being 



* All rata pill 
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The ‘lipotropic’ effect of protein should not lit 
underestimated, but in our experience it could be 
accounted for if the protein oontained two or three 
parts of cholme, betaine, or other substances with 
similar action per 1,000 parts of protein. As we hav e 
emphasised previously, protein may exert its ‘hpo 
tropic’ effect by providing be tamo from the meta 
holism of ammo acids, but it is obviously essential 
to use highly purified proteins or ammo acids m 
investigating this possibility. 

We regret that our more reoent findings, which 
appear to us to change, in some degree, the inter 
pretation of their results, were not available to Prof 
Channon and Mr Wilkinson before the publication 
of their paper. In tho circumstances, however, wi 
fool that confusion in the literature will be avoided 
by the report of these results. 

C. H. Best 
M. E. Huntsman 
J. H. Ridout 

Department of Physiology and 
The School of Hygiene, 

University of Toronto. 


C H Beat, burnt, tat, 1274 , 1934. 

1 C H Boat »nd M. E Huntsman, J. JPJwioi , M, 255 , 1915 
H J Channon and H WUklrmon, Biodum, J , M, MO , 1935 
1 O. H Beat, MS, 1274 , 1934. 
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Physiology of Whales 

Sir Leonard Hill 1 suggests that whales’ blooil 
should not become supersaturated with nitrogen since 
there is not enough air m the lungs 1 have observed 
that Blue anti Kin whales spend the vast majority 
of their lives submerged- at what depth we may 
never know—and that their sojourns at the surface 
are usually momentary The result is that while the 
decompressed state of tho whale lasts only for a few 
seconds in every ten to twenty inmutes, the com¬ 
pressed state predominates Therefore there is a 
constant passage of nitrogen into the blooil and veiy 
little opportunity for it to return into the lungs 
Supersaturation is bound to occur if the whalo’s dive 
is sufficiently deep 

May I be allowed to advance an o posteriori reason 
for believing that tho whale dives deep enough to 
produce supersaturation of the blood with nitrogen ? 
It lies in the phenomenon of nitrogen remov al wlu< h 
occurs in whale blood and to which 1 have already 
directed attention’ The blood of Blue and Fin 
whales is capable ot so absorbing atmosphenc 
nitrogen that it is not to be regained by evacuation 
of the blood* It is a most interesting fact that one 
of the few mammals winch might run the risk of 
caisson sickness is just the one to have a mechanism 
for avoiding it 

Prof Krogli has objected* that the rate ot nitrogen 
removal shown m my experiments is too low to clear 
tho blood of excess nitrogen quickly enough Tho 
scope of my experiments sufficed only to establish 
the fact of nitrogen removal and not the rate, which 
may easily prove to be higher in the blood of living 
w halos or when estimated by a more efficient tei li 
mque than I was able to use 

In this connexion, I originally suggested that 
bacteria m the blood were the cause of the nitrogen 
removal Further work on whale blood at the London 
School of Hygiene and Tropical Medicine has failed 
to support this. The nature of the reaction is 
not known, except that oxygen is apparently 
required. 

With reference to Dr Argyll Campbell’s suggestion* 
that whales avoid caisson sickness by falling their 
lungs with water before a dive, I think it may safely 
be said that this is unlikely since the blast of exhala 
tion is composed only of gases Bind water vapour I 
have just returned from a whale-marking cruise, 
during which I frequently passed through the column 
of vapour left by a whale On one occasion while I 
was standing in the bows of the whaler, a large Blue 
whale, about ninety feet long, came up directly 
beneath the bows and blew m my face. The blast 
was tremendous and seemed curiously cold, little 
warmer than the surrounding atmosphere, 5°- 8° C* 
This chilliness is, I imagine, a result of the decom 
pression of air in the whale’s lungs When the whale 
•lives, the air is oompressed and produces heat, which 
is absorbed gradually by tlie tissues of the lung 
During the ascent to the surface the air expands 
and absorbs heat. The air m its chilly state is dis¬ 
charged before it has time to absorb heat from the 
lungs and, being saturated with water vapour, 
appeam as a thin mist. This explains why the blast 
of whales is visible in the tropics where tho breath 
of other mammals is invisible. But only the blasts 
from whales which have come up from a deep dive 
will be visible. No decompression cooling will occur 
in the lungs of whales which did not dive deep and 
come up again fairly rapidly. 


Dr J t$ Haldane tells ine that the same 
phenomenon occurs in tho air lock of caissons, where 
on decompression the air becomes very cold and 
supersaturated with moisture Difficulty is ex¬ 
perienced in getting the workers to stay long enough 
in the lock on account of the chilly discomfort. 

Alkc H Laurie 

“Discovery” Investigations, 
fi2 Queen Anne’s < 'hambors, 

London, S W 1 
April 30 


1 HUl, L , Natikk, lSS, IV,7. April It, llir, 

■ Laurie, A H , Naturb, 18*. 13ft, Julj >i, 

' Laurie, A H , Same Aspects uf Rmplral 
Wlioles", DueoMry Reports, 7, IBt-HM, 101 
• Keogh, A , ‘ Physiology of the Blue W hale 1 


Osmotic Pressure of Fixing Solutions 

It has long boen the custom m many laboratories 
to make up certain fixatives in saline solutions, 
but the value of this practice has rocontly been 
questioned 1 on tho ground that the osmotic pressure 
of most fixatives, as determined by the freezing 
point, is already greater than that of the tissues. 
However, since the particles of the fixative are presum¬ 
ably able to pass more or less freely across the 
surface membranes of the cells, it seems likely that 
they do not produce any effective osmotic pressure 
If this is so, then tho freezing point of a faxing solution 
is no guide to its ‘physiological’ osmotic pressure. 
Further, it is possible that the addition of salts to 
fixativos is necessary to prevent tho distortion which 
would result from the fact that the particles of fixative 
differ from those of the tissue fluids in mobility and 
olectrostatic charge 

Since very few critical data exist about the effects 
produced by fixatives made up in salt solutions’, it 
was decided to test the question carefully, using a 
marine invertebrate m wluoh osmotic effects should bo 
especially conapi< uous on account of tho high internal 
concent ration of salts A number of fixatives, both 
single substances and fixing mixtures, wore made up 
in distilled water and in sea-water, and were then 
tested as to their offects on the stellate ganglia of 
Septa officinalis, ui which the saline concentration 
of tho blood is closo to that of sea water Eaoh 
ganglion was out into two pieces, one of which was 
fixed in the solution in sea-water, the other m that 
made up in distilled water After fixation, the two 
pieces wore transferred to a single receptacle and 
treated together in all subsequent processes, em¬ 
bedded side by side m paraffin and sectioned m tho 
same block. 

It was found that the prosenco of salts in the 
fixative is essential for good fixation, especially with 
fixatives which penetrate slowly* such as those 
composed of potassium bichromate, formaldehyde, 
chromic acid, piono aoid or osmium tetroxide. For 
example, ganglia fixed in 1 per cent chromic acid 
or 4 per cent formaldehyde in distilled water showed 
very great distortion, due apparently to swelling and 
bursting of the cells (Figs, 1 and 2) Similarly , when 
such fixatives as Champy, Regaud or Flemming with¬ 
out aoetio acid were made up in distilled water, 
they were found to cause bursting of the cells, 
especially at tho oentre of the piece, such effects 
being absent when the same solutions were mode up 
in sea water (Figs. 3 and 4) 
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With solutions containing merourio ohlonde or 
acetic acid, the difference between the results obtained 
with solutions made up in distilled and sea water 
was less marked, being least of all with Bourn’s 
fluid and ‘corrosive acetic’, though even with those, 
some distortion oould be detected when the fixative 
was made up in distilled water 

Those results confirm the theoretical anticipation 
that the particles of the fixative do not exert a fully 
effective osmotic pressure relative to the tissues One 
may conjecture that as soon as a piece of tissue is 
placed in a fixative mado up in distilled wator, ions 
begin to diffuse out from the intercellular fluids 
Thoreforo, until the more slowly moving particles of 
fixativo arrive, the cells are effectively m a hypotonic 
medium, and hence swell and burst Fixuig mixtures 
generally contain fast-moving ions the value of which 
is probably that they counteract this effect 
However, in many cases the same result can bo 
hotter achiovod simply by the addition of salts For 
example, 1 por cent chromio acid in soa wator is a 
really excellent fixative for tho ner\o cells of Sepia 



When dealing with a mantio animal, therefore, all 
fixatives should be made up in salt solutions similar 
to those found m the blood of the animal, especially 
if the fixative is based on formaldehyde, ohromic 
acid, picno acid, potassium diohromate or osmium 
tetroxide. Further work is now being done to deter¬ 
mine to what extent similar considerations apply to 
the fixation of the tissues of land animals 

J Z. Young 

Department of Zoology and' 

Comparative Anatomy, 

Oxford 


‘ Baker, "Cytologloid Technique" London, 1033 
'Cejrteton, Quart J Uitr. Sei., M. Ml. 19*2 Hlreoh and Jacob*, 
£ (£aOfor*eft. «. Anat , I, llis , 192* Hertwig, Z 


Mb. Young has kindly allowed me to study his 
slides. There is no doubt that he has proved his 
point, and that the conclusions that I have drawn 
about the osmotic pressures of fixatives in my book 
“Cytological Technique” are erroneous, 

John R Baker 


Chinese Influence on Western Alchemy 

In his very able reconstruction of the ongm and 
development of Western alchemy, Prof A.J Hopkins 1 
does not discuss the possible influence of Chinese 
ideas as the Boed which may have served to 
crystallise alchemical philosophy in Alexandria 
“somewhat after the beginning of the Christian era” 
He presents the ongm of Egyptian alchemy as a 
perfectly logical and highly successful application of 
Platonic-Aristotelian philosophy to the apparently 
miraculous colour changes effeoted by the Egyptian 
craftsman in his closely allied arts of dyeing fabrics 
and oolounng metals 

Existing data* show that alchemical practices 
were oommon in China probably several oentunes 
before they appeared m Egypt, and the suggestion 
has been made that the Western art possibly owes 
its inspiration to the former It thus beoomes a 
matter of some interest to determine whether such 
a possibility is compatible with Prof Hopkins’s 

Chinese alchemy* was conoemed primarily with 
tho twin pursuits of immortality and transmutation 
In each case the goal was to be reached by changing 
the base, heavy, coarse, gross, material, undesirable, 
etc (that is, Yin), qualities of man or metal into the 
opposite noble, light, line, ethereal, spiritual, desir 
able, etc (that is, Yang), attributes The underlying 
philosophy regarding why and how this could bo 
accomplished was closely linked with Taoism and 
the search for the Too, but one gams the impression 
that Taoism was much more inextricably inter¬ 
mingled with efforts towards longevity and im¬ 
mortality of man than with those towards the 
transmutation of metals Continuous life (that is, 
with no intervening death and bodily dissolution) 
mvolved bringing man into conformity with Too 
through tho conversion of his Ytn (material, cor¬ 
ruptible) nature into the Yang (spiritual, mcorruptiblo, 
Too) Some assumed knowledge of Taoism, therefore, 
would appear to have been pro-requisite for any hope 
of success, including at least a working hypothesis 
regarding the spiritual part of man On the other 
hand, in the oase of the transmutation of metals 
as a means to mundane riches or position (that is, 
when not too closely associated with the idea of 
immortality and the life-prolonging ‘elixir’), atten¬ 
tion appears to have been centred more closely on 
the contraries, Ytn and Yang 

It is interesting to speculate on the reception in 
Alexandria whioh might have been aooorded to 
marvellous tales of immortality and transmutation 
oarried thither along the trade routes from China 
It seems probable that stories of immortality, of 
“the drug whioh prevents death”, of the hsten or 
‘immortals’ would have been listened to with in¬ 
credulity. Since the Too was not comprehended in 
China, in what a garbled and unintelligible form 
would Taoism have been discussed in Alexandria— 
if indeed its very abstruseness would not have 
prevented any suoh discussion. Furthermore, the 
Alexandrian had no personal evidence of immortality 
m the Chinese alohemioal sense, and he already 
possessed several alternative hypotheses regarding 
the spirit and soul of man. But the fact that the early 
centuries of Western alohemy are free from the illusion 
of immortality, whereas this aspect was the earliest 
and always the most important feature in China, 
does not neoeesarily disprove a Chinese influence 
on the origin of alohemy in Egypt. Aooounts of 
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transmutation, however, could have been received 
with enthusiasm. The two contraries (Ym and Yang) 
might have been identified with the opposing Greek 
‘elements’ of water and fire and hence with the two 
'qualities’ of mercury and sulphur No understanding 
of Taoism, would have been necessary The fact that 
transmutation was alleged to liave been accomplished 
by changing lower qualities or natures into higher 
ones might have been sufficient to arouse interest, 
particularly in the mmd of the Egyptian artisan who 
was daily confronted in hie workshop with curious 
and striking changes in tho appearance (notably 
colour) of metals under suitable treatment, (’on 
sequently, may not the alleged fact of the practical 
transmutation of tho metals m China as related by 
traders m Alexandria liave been tho inspiration for 
that marriage of Greek philosophy and Egyptian 
craftsmanship which Prof Hopkins believes gave 
birth to Western alchemy ? 

The purpose of this note is to indicate that the 
apparent completeness of Prof Hopkins’s picture 
does not automatically preclude the possibility that 
reports of Chinese alchemy may have had some 
influence on the origin of the Egyptian art Whether 
such an influence is considered to be ‘improbable’ 
or ‘probable’, present data still appear to indicate 
that it is ‘possible’. 

Wii.liam If Barnes 

Department of Chemistry, 

McGill University, 

Montreal 
March 1 


1 Hopkins, A J , ‘'Alchemy Child of Ore, k Philosophy", Columbia 
Unlv. Preu, New York , 1834 , Iiu, 7, 58-78 , 1925 
, 1 Baraee, W H, J Chem F,i , 11, 865-868 , 1934 Davis, T L, 
J Chm Ki , U, 517-820, 635 , 1984 18,1, 61 , 1936 Davie, T L 

ami Wu, L C, Sn Monthly, W. 225-236 , 1930 J Chm Ki , 9, 
859-8(12 1932, Itit, 18, 210-289 , 1932 Hdklns, J, Tram Chma 

Branch, Roy Auatic Soc . Hong Kong, pt 5, 89-89. 1856 Forke, A , 
Archio Ouch PhUtmwhU, 417115-12(5. 1932 Johnaon. O 8. “A 
Study of Chinese Alohemy", Commercial Proas, Shanghai, 1928 
Martin, WAP. “The Lore of Cathay*', Chap. 111. "Alchemy In 
UUua” pp 44-71, Fleming H Revell Co, New York, Chicago, 
Toronto, 1901, Partington, J R, Natch, U», 11, 1927 UO, 
158, 1927 Road, B B , Natch, 129, 877 , 1927 Waley, A , Bull 
Sch Orient Stndiet, 6, 1-24, 1102-8, 1930-32 


The Ratio 136/137 in Atomic Physics 
In an earlier letter 1 I suggested that some (or all) 
of the determinations of tho apoeifio electronic oharge, 
e/m, disagreed with the value deduced from Sir 
Arthur Eddington’s Mjm -=■ 1847 0 theory (namely, 
1 '7703 x 10* b.m.c.) because they were really 
measurements of 

136 

Y 37 (1-770,3, ± O-OOO.l,) x 10’ - 
(1-757,4 ± 0-000,14) x 10’ e.m.u. 

Prof, Birge* stated that the measurements ngreod 
with my hypothesis even better them I had suggested , 
and Sir Arthur Eddington* suggested that, on 
theoretical grounds, the ratio would be expected to 
be very nearly 130/137. 

The hypothesis can now be tested with precision. 
The seven mcr.t recent determinations * of e/m are : 

/ 1-757,9 ± 0 002,6 x 10’ k.m u. 

1-758,7 ± 0 000,9 

1-757 ± 0 001,5 

\ 1-758 

1-757 ±0-001 

1-757,0 ±0-001,0 

W -757,9 ±0 000,3 


The unweighted mean of these seven , 


(1 757,6, L 0 000,2) x 10’itMu, 

may be compared with the value given by my 
hypothesis 

(1-757,4 ± 0-000,14) x 10’ f.mu 

Apparently tho factor 136/137 is involved because 
wo analyse a system, such as an atom, into ‘separate 
parts’ which ‘interact’ It seems that tho effective 
mass of the lees maasivo portion may have one of 
two distinct values according to our pomt of view. 

Prof Birge* has pointed out that the estimate of 
the electronic charge deduced from Millikan’s experi¬ 
ment (4 768 x 10-'* E 8 v ) and the estunato obtained 
by tho crystal-grating X-ray method (4 803 x Iff- 10 ) 
are almost in the ratio 130/137 I wish to make a 
rather similar suggestion 

I have formerly* givon evidence that Sir Arthur 
Eddington’s theoretical deductions hc/irte' = 137 
and M/m — 1847 0 are true From these (with the 
help of Faraday’s and Rydberg’s constants) wo can 
deduce’ what I believe to be the most reliable 
estimate of e, namely 

(4 775,9 ± 0-000,4,) x 10- 1 * K.s u 

I would suggest that the crystal-grating X-ray 
ostimate of e is really an estimate of 

137 

yjjlj (4 775,0 ± 0 000,4,) x 10* 1 * --- 

(4 810,9 ± 0 000,4,) x 10>* k s it. 


This value could also be obtained by assumuig 
he/ 2xe* 137, but using e/m = 1 757, in the 
Rydberg-Bohr equation 

Tho most recent determinations of e by the X-ray 
method*-* give the values 4 806 ± 0 003 and 4-805, 
which are m reasonably good accord with the 4-810,, 
suggested above Ruark 10 finds that certain dis¬ 
crepancies disappear if he uses e »= 4-806 ± 0-003, 
e/m - 1 757,9 ± 0 0003, he/ 2jte* -= 137 04 

If this second hypothesis of mine 10 oorrect, it 
would appear that the discrepancy between tho two 
methods of estimating the elootronic oharge (or the 
two methods of estimating the X-ray wave-lengths) 
is due to the faulty analysis of a ‘system’ into two 
‘parts’ I do not know where tho error occurs. It 
may be due to our assuming that ‘the mass’ contained 
in each unit cell m a crystal can be deduced by 
multiplying ‘the volume’ of the unit cell by tho 
density of the crystal We naively contemplate the 
system as split up into parts. 

W. N. Bond 

Department of Physios, 

University of Reading. 

March 8 


■ W N Bond, Natch, m, 887 ; 1934 

1 R T Birge, NATCH, ltt, 848 , 1934 

• A 3 Kddlngton, Natch, 1**, 907 , 1934. 

■ C D 8h»no and F H. 8podding, PAy* Rev , 47, 33 , 1935. 

• R T Birge, toe d 

• W N Bond, Proe PAp» Soe , 44, 874 , 1932. 

’ R T Birge, PA*• Rev , 40. 319 , 1932. (Prof Birge amended ray 
calculation of *, but owing to a numerical mistake tie obtained too 
email a value for the probable error, namely, ± 0 000,048 in place 
or ± o 000,4,) 

■ B Bickitn, Natch, 1*6, 32. Jan 5, 1986. 

• M. Sddennan, Natch, 1*6, 87, Jan 12, 1935 

■•A. B Roark, PA»». Rev, 47, 318. 1935 
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Auger Effect and Forbidden Transitions 
It is well known that after an atom has been 
ionised, for example in its K shell, the ensuing 
reorganisation of the extra-nuclear electrome structure 
is not by any means invariably accompanied by the 
emission of If-radiation Quite frequently we have 

instead a ‘radiationless’ change of the type first 
completely specified by Rosseland, which results m 
tho expulsion of a ‘photo-electron of the second kmd’ 
and in leaving the atom doubly ionised—until further 
reorganisation occurs—m its X-ray levels These 
photo-electrons of the second kind wore observed by 
M. de Broglie, but the manner m which they originate 
was first olearly established by Auger’s beautiful work 
with the Wilson cloud chamber, and it is convenient 
and not inappropriate to refer to them as Auger 
electrons 

In a recent very interesting paper 1 . Mi K II S 
Burhop has calculated, by the methods of quantum 
mechanics, the relative probabilities of emission of 
different types of Auger electrons—that is, i orresjioiid- 
rng to different ty{>cs of radiationless switches—from 
atoms initially ionised in the K shell The Auger 
electrons resulting from interactions between the L 
shells fall mto six Hots, whit li may bo classified thus 

(a) L[,Li - A',» {d) Ln, Ln A,ot 

(b) L\, Lf I, -♦ A",oo (e) Ln, Lin *■ A\cO 

(e) Li, L\u — A'.co (/) Lm, Lm — A',00, 

tho first two symbols indicating the electrons taking 
part in the disturbance, and the last, two their imme¬ 
diate destinations.oo being an obviously convenient 

symbol for ‘outside tho atom’ 

Of tho six sets, those in (o) will have the lowest 
energy, ( 6 ) and (c) will have approximately equal 
energies, appreciably greater than («), anil a similar 
thing is true of the fastest sots, (rf), (e) anil (/) An 
instrument of moderate resolving power would there¬ 
fore (at least for light and moderately light atoms) 
record these six sots of Auger electrons as three 
groups, namely, I, sot (a); II, sets ( b) and (o) • 
III, sots ( d), (e) and (/) According to Burhop’s 
calculations for element 47 (silver), the relative 
numbers of electrons m thoso threo groups should 
be approximately in the proportion 1.34.67. 

Electrons of Groups II and III were in fact re 
corded, with about the right relative intensities, by 
Robinson and Cassie* m a paper published in 1926 
and quoted by Burhop. The less intense Group I 
was not observed in the 1926 experiments, hut as 
its appearance—or non-appearance—is a matter of 
rather special interest, I wish now to point out that 
it was recorded m some later experiments of Robinson 
and Young*, which have licon overlooked by Mr 
Burhop ' 

The speoial interest attached to this particular 
group lies in the fact that Lj - A' is a forbidden 
transition in the X-ray spectral series scheme 
(Af — 0, in the nig notation for lovels) Its appear¬ 
ance in our experiments and m the (i-ray spectra of 
Ellis establishes experimentally a fundamental 
difference between the elementary processes which 
constitute the Auger effect, and the only alternative 
set of processes which could be invoked to explain the 
occurrence of photo-electrons of the second kind 
nfemely, the production and internal absorption of 
the characteristic X-radiation of the atom. 

In our experiments of 1930. the Auger electrons 
Of Group I were not very clearly photographed. Since 


then, in the course of work on a different problem, 
and using an unproved photographic technique, I 
have occasionally obtained very much better records 
of Auger electrons. One particularly good example 
may be quoted here, as it has not previously been 
published Tho element under examination was 
copper (29); the velocities of the electrons are 
deducod from deflections in a magnetic field, and 
expressed* in terms of (rH) gauss cm. These are 
converted mto equivalent frequencies (v//f in Rydberg 
units) by the use of known constants, and hence by 
comparison with X-ray data the level of ongin of 
the electron can be deduced with certainty 


rH 



Tho agreement with the theory is striking I 
think I should add that iny own sense of satisfaction 
with the results is if anything enhanced by the 
feeling that it may be slightly unmerited , the 
approximations made in the quantum mechanical 
theory and— not less—the necessary latitude in my 
estimates of relative intensities, might well account 
for differences botwoon experiment and theorv appre¬ 
ciably greater than those recorded above The 
general nature of the experimental results, however, 
leaves no room for reasonable doubt of the essential 
accuracy of tho quantum mechanical methods which 
havo boon applied to the problem 

H R. Robinson 

Quoon Mary College, 

University of London. 

March 13 


1 Burhop, L .. .,_ 

* Robinson nnd Cassie, /W u ., . inn 

■ Robinson anil Young, Proc Rev Sor , A IBS, (W , 1930 
4 cf Robinson and Caaale or Robinson and Young, loc ct. 


Supra-conducting Alloys 

The behav iour of supra-conducting alloy s has been 
found* to be different from that of pure metals m 
two ways. 

(1) The magnetic induction (B) m alloys does not 
change to zero when they become supra-oonducting 

(2) A supra conducting alloy shows no discon¬ 
tinuity in the specific heat of such an order as would 
be expected according to Rutgers’ formula* 

These phenomena seem to be well established, as 
more recent, experiments by de Haas and Casimir* and 
Tarr and Wilhelm* are m agreement with (1), while 
Shubnikow and Oiotkewitsch* succeeded quite 
reoently in confirming our result (2). 

We measured the permeability of the same alloy 
tho specific heat of which we determined and found 
that magnetio flux could penetrate it at much lower 
fields than the threshold values of supra-oonductiv ity 
(compare ref 3), That means that the condition 
B — 0 on which Gorter’s* thermodynamical treat 
ment is based is not entirely fulfilled in supra 
conducting alloys and therefore Rutgers' formula 
must not be applied. In order to investigate the 
supra-conducting region where B + 0 (shaded, Fig 
1 ), we determined the change of induction which 
ooiTesponds to a small change AH in the external 
field between T, and T, in rods of Pbso% Bi 7 o% 
I'urve l is the threshold curve from & very similar 
alloy*, while curve 2 indicates the field strengths at 
which flux first penetrated the alloy. 
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(n) When the specimens were oooled previously 
mi zero field, no change of induction was observed 
below curvo 2 After passing curve 2, flux entered the 
alloy when switching on AW but no flux left when 
switching off. This continued until near curve 1 the 
changes became reversible and finally normal after 
passing curve 1 

( b) On cooling to T, in W t . no changes wero ob¬ 
served below the reversible region near curve 1 for 
switching on or off AW 

(c) Warming up again to T, gave the same result 
as in (6) 



A possible explanation for all these phenomena is 
that the threshold value w high in some parts of the 
alloy while the main part has about the same value 
as pure metals Such a model would act like a fine 
supra conducting sponge the meshos of which arc 
formed by annular regions of high threshold value 
impenetrable for magnetic flux that has once been 
caught in them. If the alloy is oooled in an external 
field, the sponge becomes supra-conduct mg first and 
the induction inside the meshes cannot change to 
zero (1). As the mam part of the alloy has a low 
threshold value, this will cause only a very small 
discontinuity in the specifio heat (2). Finally, this 
explanation conforms with the experiments (a) to 
(c). In (a), at first there is zero induction inside the 
meshes and no lines of force can enter the alloy 
After pausing curve 2, some meshes of the sponge 
break down whenover the field is increased and 
magnetio flux enters them On switching off AW, 
however, this flux is not pressed out again as the 
material inside the meshes is no longer supra- 
conducting m this region of the W, T-diagram. This 
filling up with magnetio flux continues until near 
the threshold curve all changes of flux become 
reversible. In (6) and (o) the meshes already enclose 
lines of force in the normal state which are ‘frozen’ in 
as soon as the sponge becomes supra-conducting (1), 
and from now on no flux enters or leaves the sponge 
until finally curve 1 is reached again. 

The question arises whether the skeleton of such 
a sponge of high threshold value is a supra-oon 
duotor of aero induction, or if the meshee are formed 
by supra-oonducting regions the thickness of whioh 


is of the order of the penetration depth of currents 
in supra conductors' or even of atomic dimensions, 
for both of winch the description of supra con¬ 
ductivity by zero induction has lost its significance 
Further, it is not yet clear if such a sponge has the 
same high threshold value throughout, or if it con¬ 
sists of meshes of ail threshold v alucs between curv es 
1 and 2, so that the supra conducting cross-section 
gradually increases with decreasmg tomperatiue 
Results sunilur to those m alloys have been obtained 
on fairly pure (90-9!) per tent) tantalum For tan¬ 
talum the steepness of curve 1 was found to be 
about 1,600 gauss/dogioe while that of <urve 2 was 
060 gauss/degree 

A detailed account of these results will be published 
elsewhere 

K Mendelssohn 
J u r>n h R Moore 

Clarendon Laboratory, 

Oxford 
April 3 


1 T V Keeley, K Mendelsohn, J it Moore NATURE, 134 771 
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■A J Rutgers, Pltyueti 1, 1035 1934 

* \V J tie Haas and J M ( fcdmlr Jonker, -Nature, 185, 3li, Tan 5, 


* C J Oorter and H Caalmir, l’hytira, 1 

* C&nm Leiden. 2146 

* Becker, Heller anil Banter, 2 I'hyt , St 
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Electrical Resistance of Pure Aluminium at Liquid 
Helium Temperatures 

The electrical resistance of aluminium at liquid 
helium temperatures has been investigated by Tuy n 
and Kamerlmgh Onnos 1 , by Meissner and Voigt', and 
by Koesom', who discovered that this metal becomes 
supra-conducting at about 1 14“ K The measure¬ 
ments of Meissner and Voigt appear to show that 
the resistance of aluminium in the liquid helium 
region between 4 2° and 1 3 J K us not constant, but 
increases slightly with decreasing temperature On 
the other hand, Tuyn and Kamerlmgh Olines, as well 
as Keesom, have found that the resistance is constant 
ui this region, but examination of their data shows 
that the residual resistance of their specimens was 
larger than those of Meissner and Voigt A slight 
increase of resistance at liquid helium temperatures 
has also been reported for molybdenum, cobalt and 
magnesium', and recently for gold* Since such a 
phenomenon is of considerable theoretical interest, 
and since we had at our disposal some samples of 
very pure aluminium, wo have made further measure¬ 
ments on the resistance of this metal at liquid helium 
temperatures 

The aluminium used in our investigatiou was 
supplied by the British Aluminium Co., and was 
specified to be at least 99-996 per cent pure It was 
drawn m this laboratory into wires of 0-15 mm 
diameter. Spectrographio analysis of the metal, 
taken before and after drawing, showed only minute 
impurities due to magnesium, calcium and perhaps 
copper Four specimens varying m length from 
68 cm. to 86 cm. were selected from the wires , these 
are hereafter designated as Nos 3, 4, 6 and 6 
Specimens 5 and 6 were annealed for 3 hours in high 
vacuum at 250° C., and No. 4 at 276° C ; specimen 
3 was not annealed The values of -Rr/Rirc. cal¬ 
culated from the measured resistance of these win's 
at the temperatures indicated, are plotted in the 
accompanying graphs (Fig. 1, see over) 
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As seen from the graphs, the curves which best fit 
our values of RxjE o°c are straight lines parallel to 
the temperature axis The absolute experimental error 
in the ratios we estimate as not greater than 0-00002 
According to the data of Meissner and Voigt, we 
should expect an increase m Rt/Ro’C °f between 
0 00007 and 0 00014 in the temperature interval 4 2° 
to 2 2° K Since Nos 5 and 6 show smaller values of 
H T IR o°G in tins region than any previously reported 
for aluminium, we conclude that, within the accurui y 
of ’’our measurements, there is no mi rease in tho 
resist ance of pure aluminium down to 2 2k 



slight bulk rigidity) gave the results shown in Fig 1 
(Curve 1), a pressure head of about 2 cm. being re¬ 
quired to cause appreciable flow. 

A water film, 10 x 10-* om. thick, gave Curve II, 
which is linear and passes through the origin Similar 
results were obtained with alcohol, cyclohexane. 




FlQ 1 He«l*tanoe to flow of thin liquid film* between parallel lurfacc- 


The liquid helium for these expuimcuts was 
produced bj the new helium liqucfier designed by 
Prof P Kapitza* A detailed report of these experi¬ 
ments will appear elsewhere 

H A Boorse 
II NircwODNirzArish.1 
Ro> al Societj Monti Laboratory, 

Cambridge April 23 



Range of Action of Surface Forces 

In a recent letter, Wilsdon, Bonne! and Nottage 1 
suggest that anomalies observed m the vapour 
pressure, osmotic pressure and flow of water in 
porous materials and in capillaries are due to onented 
chains of water molecules extending to a distance of 
50 x 10-* om. from the surface. The possibility of 
suoh a structure has been suggested by Hardy 1 , and 
by Watson and Menon 1 , who found that a polished 
plate floated in air or water at a height of 40 x I0-* 
om from a parallel plate Further experiments*, 
however, earned out at Sir William Hardy’s sugges¬ 
tion showed that the separation of the plates was 
due to dust or to some similar commonplace cause. 

More reoently, Derjaguin*, from observations on 
the resistance offered by water to the movement of 
an oscillating lens, oonoluded that a water film 
1 x 10-' om, thick has a rigidity about 1/300 of that 
of solid lead. We have measured the resistance 
offered to the flow of thin liquid films enolosed 
between parallel surfaces. A relatively thick film 
(00 x I(H cm ) of a 1 per cent solution of ammonium 
oleate in water (a liquid crystal known to possess a 


acetic acid and ethyl palmitate Experiments with 
thinner films (etrea 10-* cm ), and with liquids cooled 
to withm 0-1° C. of the freezing point, also gave no 
evidonce of rigidity, since the smallest measurable 
pressure (< 1 mm. head) always produoed a normal 
flow and within the accuracy of the measurements 
the t nsoosity of the film was the same as that of tin 
liquid, in hulk. 

The mechanical properties of the first few moleculai 
layers of an adsorbed gas or liquid may be pro 
foundly modified by the solid surface, but no sucli 
effects can be detected at distanoes of 10"* cm and 
the extension of rigid chains to a distance of 50 X lo¬ 
om. seems quite out of the question. 

F P. Bowden 
S. H. BA8TOW 

Laboratory of Physical Chemistry, 

Cambridge March 12. 


Interchange of Heavy Atoms in Organo-Metathc 
Methyls 

Using the radioactive indicator method in whit! 
radioactive isotopes are used to indicate transferee < 
of atoms, we have obtained evidence which suggest- 
that both lead and bismuth, deposited, presumabh 
as oxides, on a metallic surface, can exchange wit! 
lead in lead tetra-methyl and bismuth in Bi(CH,j, 
in ether solution at room temperature. 

For bismuth the radioactive isotopes radium 1 
and thorium C, periods 6 days and 00-6 minutes re 
spectively, were used, and for lead, ThB with perio< 
10-0 hours was employed. 
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The following experiment is typical . A piece of 
gold is activated with Th(B + C + C' + C') by 
exposure to thoron in the usual way. The gold is 
immersed m a solution of Bi(CH t ), m ether for two 
hours. Then a small quantity of the solution is 
introduced into a small pot mside a Wilson expansion 
chamber filled with nitrogen The solution evaporates 
from the pot, and eventually the Bi(CH,), settles on 
the boundaries of the chamber, perhaps oxidised by 
traces of oxygen The characteristic ot-tracks of 
Th(C + C") are observed starting from parts of the 
chamber remote from the pot, thus proving that a 
volatile compound of ThO has been formed which 
has evaporated with the rest of tho solution The 
rate of decay of these a-tracks supports the view 
that the volatile radioactive substanco contains 
ThC and not ThB A similar effect is found if a 
source of RaE on nickel is insorted in Bi(CH,), 
solution After a few days the shorter a particles 
of the subsequent element polonium are found dis¬ 
tributed throughout the chamber 
It was necessary to test the hypothesis that the 
above effects are due to the liberation of ‘free methyls’ 
by the break up of heavy molecules under a and 
P ray bombardment Such free methyls might, pick 
up atoms from the metallic surface and thus form 
the volatile radioactive compounds observod If 
this mechanism were correct, it must operate for anv 
molecule rich in methyl groups and capable of being 
broken up. The experiments were therefore repeated, 
replacing the Bi(CH,), by N(CH,)„ Si(C’H,) 4 and 
Sn(CH,)„ but in each case the volatile a activity 
observed was too small to be distuiguished definitely 
from the normal contamination and waa certainly of 
a different order from the effect with Bi(CHj), and 
Pb(CH,) 4 This indicates that the exchange process 
occurs mainly between atoms of tho same atomic 
number and without the break up of the molecule 
With Pb(CH,) 4 and Th(B + C + C' + C') the 
effect is remarkable in that tho unmistakable o 
emission of Th(C + C') is observed immediately 
evaporation begins, and photographs showing these 
ot-particles starting m the gas have been obtained 
This indicates the unexpected presence of a volatile 
bismuth compound. On the other hand, tho rate of 
decay of the aotivity in the chamber is consistent with 
the ten-hour period of ThB, which must therefore 
hove distilled over with the ThC. This may be 
explained if the oxidation of Bi(CH,), is inhibited or 
retarded in the Pb(CH,), solution, which will therefore 
contain equilibrium amounts of ThC(CH,), and 
ThB(CH,)« which will evaporate together 

Measurements of the rate of interchange are in 
progress using an ionisation method and also a tubo 
counter system constructed by Miss E. E. Widdowson, 
vvhom we wish to thank, together with Prof. Arthur 
Ellis, who kindly gave us some old radon tubes. 

Alice Leigh-Smith. 

King's College, London, W.C 2. 


H. O. W. Richardson. 
Bedford College, London, N.W.l 


Ebulliometric Determination of the Degree of Decom¬ 
position of an Organic Substance 
In previous papers it has been shown that the 
application of an ebulliometer with several de- 
Putegmators 1 (Fig. 1) filled with mi azeotropic mix¬ 
ture of benzene and ethanol or any other binary 


mixture forming with water a ternary azeotrope, 
enables one to determine with an accuraoy up to 
0 001 per cent the quantity of moisture in solid 
organic substancos soluble in tho above-mentioned 
azeotrope The same method can be applied for 
determinations of tho degree of decomposition of 
organic substances form 
mg water as one of the 
products of deoomposi 

Let us suppose that 
the decomposition of 
suocuuo at id by heating 
to the temperature t is 
examined For this pur¬ 
pose a certain quantity 
of this acid is placed m a 
test-tube which is after¬ 
wards dosed like a Cam is 
tube After heating for 
a certain time at the 
given temperature, tho 
tube is carefully shaken 
and the substanee is 
brought to the vessel A 
of the ebulliometer, whu h 
is filled with azeotropic 
mixture of benzene and 
ethanol The water 
formed by tho decom 
position of succinic acid 
forms a ternary system 
(azeotropic mixture) vvith 
benzene and ethanol, 
which has a lower boiling 
point than the mixture 
of benzene and ethanol 
Noting the lowering of 
the condensation tem¬ 
perature in tho upper 
part of the ebulliometer 
(the thermometer is 
placed in the uppermost 
test-tube of the nppai- 
atus), it is possible to 
oaloulate the quantity 
of water formed, alter 
carrying out a direct de 
termination of the lower¬ 
ing of temperature per 
milligram of water, in¬ 
troduced into tho obullio- 
meter The heating of 
tho reflux tubes by 
microbumers must bo 
so rogulatod that tho 
number of drops flowing 

through the drop-counters F, F„ F t , F, is approxi¬ 
mately the same in both experiments. 

The method makes it possible to determine the 
formation of 0-001 per cent of water by the decom¬ 
position of substances. Details will be published 
elsewhere. 

W SWIET08LAW8XI. 

Institute of Physical Chemistry, 

Polytechnic High School, 

Warsaw. 

* W. Swletodewtld, Cktmkk* H**. M, 772; 1032 . Confcrenclw dp 
Intaoduockm de IX Coatreeeo IntemeUonel de Qulmice Pure V 
A pit cede, Medrld, 5-11 Ad>rll, 19S4, p # 
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Ebulliometric Method of Determining the Amount of 
a Substance Adsorbed on the Surface of Solid Sub¬ 
stances 

Ebulliomkthic apparatus with a low tle- 
phlegmators constructed by W Swiotoslawski, applied 
to the determination of very small quantities of 
impurities 1 , can be used to investigate tho amount 
of substances adsorbed on the surfaces of solid 
materials such os glass or metals 

The obulliometer is filled with a substance which 
gives an azeotropic mixture with that adsorbed At 
the beginning of the measurement, tho liquid in 
the apparatus is allowed to boil, tho distribution of 
temperatures is noted, and afterwaiils it is cooled 
down Tho adsorbing system is placed m the tube 
with vapour of the substance to bo adsorbed, thon 
cleaned with a stream of dry air, and introduced 
into tho column of the apparatus After heating up 
again the liquid m the ebullioineter, its vapour (lows 
to tho column and romovoa the adsorbed substance 
from the surface of the adsorbent, and forms the 
azeotropic mixture which rises to the upper section 
of the apparatus Thoro a considerable loweimg of 
the teinporaturo of condensation of vapours is 
observed Then a known amount of the samo 
substance that was adsorbed is introduced into the 
apparatus, m order to find the lowering of tho tem¬ 
perature of condensation produced by 1 mgni of 
tho substance under investigation From the h >w oritig 
caused by 1 mgm and that produced by the substance 
adsorbed it is possible to calculate the amount of 
tho substance adsorbed on 1 sq cm of the surfaio 
of the investigated matonals 

Investigations were carried out with boimmo 
vapour adsorbed on the surface of glass and copper 
at 18° C In the ebullioineter there was an azeotropic 
mixture of ethanol and water The numonenl data 
obtamed for these systems are as follows 

Amount of bonzene adsorbed on 1 cm * at 18° C 


salts, whereas in the case of electrolytes of lughor 
valency a smaller slope was measured them that 
expected by theory Different electrolytes of the 
samo valency typo show individual characteristics, a 
foot which thicker was the first to point out 1 


The compressibility, I, as a function of c is giv eu 
by the following relation. i-dc + Bc ,n (.fucker 
supposod that the apparent molal compressibility of 
non-electrolytos is also governed by the square root 
law with respect to c This was not confirmed bv om 
new measurements on cane sugar We intend to 
make ft further improvement ui the experimental 
method by determining the middle of the nodal lines 
by a photometric method It will then be possible 
to reach the region whuh is of special interest for 
tho intononic attraction theory. Many other problems 
will be of groat interest for example, tho effect of 
dielectric constant or temperature upon the com 
pressibility 

A detailed account of the work will be published 
soon by one of us 

If Falkenuvi en 
in Bvohem. 

Abteilung fur Elektroly tforsclumg am 
Pbysikalischen Institut der Umv er»itftt, 

K6ln 
March 29 

*F T Uucker, / Amer CVm Soc , St, 2700 , 1911 Chem Rev., 
U, 111, 1933 

•Tho theory by La Mer, Oronwall, SancUecl m»> be able to glvo 
an explanation of thla bnhavlour See Falkpnhagcn's monograph on 
"Electrolytes", Clarendon Prow, Oxford, 1911 


Mathematical Psychology of War 

As Nature has encouraged scientific workers to 
think about public affairs, I beg spate to remark 
that equations, describing the onset of the War, and 
published undor the above title* in 1919, have again 
a topical interest, in connexion with the present 
rogrcttablo rearmament In revised form 


Amount of beniene adsorbed o 
Glass 

0-00019 mgm 


Copper 
0 00020 mgn 
0 00052 „ 

0 00022 „ 


Details will be published shortly 

M. WOJCTECTIOVVSKI. 
Institute of Physical Chemistry, 

Polytechnic High School, 

Warsaw 


1 See tho foregoing letter of W Sulr-tnatanskl 


Compressibility of Electrolytic Solutions 
The adiabatic compressibilities of some strong 
electrolytes hav e been measured as a function of the 
molar concentration c by means of a new optical 
method, which has been developed in the Department 
of Electrolytic Research of the University of Cologne. 
It was found that tho linear dependence of tlie 
apparent molal compressibility on tne square root of 
the concentration is valid (within the experimental 
error of 0-1 per thousand), also in dilute solutions, 
even in solutions ten times more dilute than those 
on which Quaker 1 based his calculations 

The limiting slopes derived from the interionic 
attraction theory by Qucker agree with our new 
experimental results only for the 1-1- and 1-2-valent 


'dt “ *» ^ - Y./i +Ai; 



The suffixos 1 anil 2 refer to the opposing nations, or 
groups of nations The symbol x denotes the v ariable 
preparedness for war , t is the time , I is a ‘defence- 
coefficient’ and is positive and more or less constant; 
Y w a ‘fatigue and expense’ coefficient and is also 
positive and moderately constant Lastly, L repre¬ 
sents those dissatisfactions-with-treaties, which tend 
to provoke a breach of tho peace. 

If A„ A„ r„ x t could all have been made zero 
simultaneously, the equations show that t, and x, 
would have remained zero That ideal condition 
would have been permanent peace by disarmament- 
und-satisfantion Tho equations further imply that 
mutual disarmament without satisfaction is not 
permanent, for if £, and x, instantaneously vanish, 
dxjdt =» A! and dxjdt^ A, 

Unilateral disarmament corresponds to putting 
a,-=0 at a certain instant We have at that timo : 
(lx. 

7 It - - Y|*I +A,. 
dx t 

at - *1 + a,. 
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The second of these equations implies that .r, will 
not remain *ero , later, when r, has grown, the term 
k jj.x, will cause a, to grow also So unilateral dis¬ 
armament is not permanent, as Germany has shown us 
A race in armaments, such as was iti progress in 
1012 , occurs when the defence-terms predominate in 
the second members of the equations We have then 
approximately 


djL [ 

7/7 


dft 

dt 


- k n x x . 


and both x, and i, tend towards infinity. 

I submit that the equations do describe, at least 
crudely, the way in which things have been done in 
the past As to the future, while indicating the 
desirability of disarmament-and-satisfaction, tlioy 
suggest that such a condition might easily become 
unstable, and that there is a need for controlling 
terms of a quite novel type More strength to the 
statesmen who are trying to provide such 1 

Lewis F Richardson 

38 Mam Road, 

C'astlehead, Paislev 
April 11 


Some Uses of the Air-Driven Spinning Top 

Since no measurements have so far been published, 
from any oountry, on colloidal systems using the air- 
driven spinning top of Hennot and Huguenard 1 , it is 
evident that the great importance of this remarkable 
tool has escaped the attention of moet laboratories 
ThiB is especially surprising in view of the fact that 
any good mechanic can make the necessary simple 
equipment (a stator and a hollow rotor) for a oost of 
about two or three pounds, and tliat for most purposes 
no special precautions need be taken as to constancy 
of temperature or control of pressure With muoh less 
than the pressure of air available in an ordinary 
garage, the top may spin at several thousand rovolu - 
tions per second, producing centrifugal forces of the 
order of 10*-I0* times gravity. 

We therefore mention a few of the purposes whioh 
since 1931 we have found to be served by the use of 
this intriguing invention in one of the forms perfected 
by the originators 1 This is quite apart from the 
elaborate studies which have proved necessary in the 
attempt to develop the top as a oonveotionlees trans¬ 
parent ultra-centrifuge, paralleling those of Sved- 
berg These will be reported on elsewhere' We only 
remark here that m one caee last year an accidontal 
disturbance created a sharp boundary in a sediment¬ 
ing solution of mercuric chloride, affording a unique 
opportunity of observing a sedimentation constant »S’, 
as measured upon the photographs, equal to 8 90 x 
10-*» as compared with theory 8 91 x 10-“ 

Convection does not occur m an immobilised 
system. Sedimentation may be observed by eye, by 
callipers, by a scraping pipette, or by pouring off 
supernatant liquid and weighing. Evaporation is 
minimised by a solid cover or by a thin piece of 
cellophane which can be perforated by a hot wire 
without disturbing the spinning top We find that 
the beet method of preventing interaction between 
steel tops and their contents is to bake on several 
thin coats of baketite lacquer One may take advan¬ 
tage of these few tors in the following ways . 

(«) Measurement of rate of sedimentation of 
jellies and ourds. Examples studied : agar, silicic 
acid, and sodium palmitate in water , soap jellies in 
non>aqueous solvents. 


(6) Purification of golatmg colloids. Examples 
studied . agar, where half of the agar does not sedi¬ 
ment with the rest of the agar jolly 

(c) Measurement of swelling pressure of jellies. 
When the jell\ refusos to sedunent further, it is in 
equilibrium with its swelling pressure 

(d) Replacement of ultra filtration Supernatant 
liquid or mother liquor may be rranm od from a 
sedimenting system, avoiding all effects of pore-size 
or adsorption 

(e) Measurement of bound or combined water in 
colloidal or biological systems usuig a referonco sub¬ 
stance separated as in (d) for analysis 

(/) Bound water, by mcreasmg the density through 
addition of indifferent substances untd sedimentation 
just ceases to occur Then the reciprocal of the 
density of the system is identical with the partial 
specific volume of the non-sedimenting structure 
The composition corresponding to this partial specific 
volume may be read from a table or graph of densities 
against composition Tho simplest graph to read is 
that for the jelly itself, as for example agar in pure 
water 

(</) Determination of sorption Example methyl¬ 
ene blue, which is strongly adsorbed by most materials, 
using method ( d) 

(h) There are many other possibilities, Buch as 
the observation of sedimentation equilibrium within 
any immobilised system 

We are of the opinion that all chemical, biologioal, 
metallographie and applied science laboratories might 
well employ one or more of these simple devices. 
Physical laboratories have long recognised tho useful¬ 
ness of solid tops as originally developed 1 for the 
measurement of the velocity of light, either with a 
path of only one metre or with the refinements and 
precision of tho last work of Michelson 

James W. McBaIN 

Department of Chemistry, 

Stanford University, 

California 


____ - - M It Radium, 8, 

ivfif v n , wO. USD . 1925 

’ A private i-ommunimtton from Prof .1 W Beam* deacribca ar 
beautifully simple and olefiant means of eliminating the mo*t » 
difficulties of ultra-ecntrlmge design , this will appear short 


A New Test of the Magneto-Ionic Theory 
According to the magneto-ionic theory of 
Appleton 1 , we should exjiect a wireless wave incident 
on the ionosphere to be returned to the earth as 
two differently polarised components (the ordinary 
and the extraordinary) with a slight difference in 
the tune of travel For wave-lengths shorter than 
214 metres (the critical wave-length of the theory, 

given by the expression X = -^-), the theory has 
been experimentally confirmed *■' and the following 
points are woll established 

(o) The two magneto-ionic components are 
circularly polarised 

(fc) The left-handed (ordinary) component pene¬ 
trates the F region and the E region more easily 
than the right-handed (extraordinary) 

(e) The intensity of the extraordinary wave 
doorcases markedly as the magneto-ionic optical 
wave-length is approached The theory prediets 
different results for waves of length greater than 
214 metres, but so far as we know, experiments have 
not been made to test it for these wave-lengths. 
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To test the theory for the longer wave-lengths 
the following conditions are necessary • 

(o) The wave-length must bo sufficiently removed 
from the magneto-ionio ontioal wave-length, so that 
the extraordinary wave is not too strongly absorbed 
This necessitates the use of a wavo-length greater 
than 400 ro 

(6) To investigate the relative penetrating powers 
of the two magnoto-ionic components, it is necessary 
to work at a time when the ionisation density in 
one of the lonosplierio rogions is small enough to 
permit at least one component to penetrate This 
ocours only with the E region, and thon only at 
midnight in midwinter. 

During January and February of this year we 
have mule experiments to compare tho behaviour 
of waves of length greater than 214 m with tho well- 
known behaviour on shorter wave-lengths Pulse 
transmissions of the Breit and Tuve typo were 
provided from a nearby transmitter and the w'avo- 
length could bo varied within the range from 400 
metres to 500 metres The reoeivor was equipped 
with a oircularly polarised aerial so that tho polariaa 
tion of the received echoes could be investigated 
The values of the equivalent height, the state of 
polarisation, and the relativo intensity of tho two 
component waves wero all determined for a series 
of different wave lengths 

The results of tho experiments were as follows • 

(а) For wave lengths greater than 214 metres 
the right-handed (extraordinary) component pene¬ 
trates the E region more oasdy than the left handed, 
so that it may be reflected from the F region while 
the left-handed component is reflocted from the E 
region. This is the opposite of what happens on the 
shorter waves and is in accordance with tho theory 

(б) The fact that tho extraordinary component is 
reflected at all means that in the reflecting regions 
the quaai-transverse approximation to the magneto¬ 
ionic equations must hold, that is. 


Jll 

*Vi‘ 


-Ml - *)'. 


using the nomenclature of reference 1. 

(c) For wave-lengths which just penetrate the 
E region, the F region echo is split, with tho extra¬ 
ordinary component uppermost Tins may bo due 
to differences in the group velocities of the two com¬ 
ponents in the E region or m an intermediate region. 

(d) On several occasions there was evidence of 
reflection from an intermediate region at an equivalent 
height of about 150 km 

F T Farmer 

Cavendish Laboratory, J A Ratcuffe 

Cambridge. 

March 1. , 


1 Appleton, J In* BUe Bnf. 71. 624 , 1932 

• Appleton, Pi oe Phvt. Soc , 45 , 208 , 1933 

• JUfcHffe nad White, Phil Mai , 16, 432 19 


Detonation of Nitrogen Iodide, NI^NH, 
When moist nitrogen iodide is suspended in air 
over phosphorus pentoxido in a glass vessel and tho 
vessel evacuated by a mercury vapour pump, the 
crystals detonate as soon as they become dry On 
the other hand, the substance can be completely 
decomposed into iodine and permanent gases without 
detonation occurring if the pressure of the permanent 
gases be not allowed to fall below 2 x 10~* cm. At 
room temperature the decomposition can be com¬ 


pleted in 12-24 hours On carrying out the decom¬ 
position at — 20° C. there is little reaction until the 
water is removed, after which the pressure rises 
linearly for a time. As iodine begins to condense out 
on the walls of the glass vessel, the rate of evolution 
of gas decreases and ultimately the pressure reaches 
a constant value, although some nitrogen iodide is 
still undooomposed After this steady state is reached, 
on subjecting the residue to a hart! vacuum it de- 
tonatcH On detonation, the amoimt of permanent 
gas produced is only 30-50 per cent of that liberated 
during the thermal decomposition 

The thermal reaction is retarded by the easily 
condensible products of decomposition and also by 
water, and on removal of these substances, nitrogen 
iodide detonates spontaneously This accounts for 
its extreme sensitivity to a blow, for this will create 
fresh surfaces which are unstable. The solid reaction 
givos riso to reaction chains which are infinite in 
length when the surface is free from adsorbed gases 
W. E (Iarner 
W E Latchem 

University, 

Bristol 

A Further Reappearance of the Second Red-Eye 
Mutation in Gammartu 

Through the kindnoss of Mrs Sexton, of the 
Marine Biological Laboratory, Plymouth, I was able 
to obtain a stock of a new mutation producing reel, 
instead of the normal black, facets in the eyes of the 
amphipod Qammarua chevreuni, Sexton. It had 
appoared in the first F, of a pair from a dredging 
taken in Chelson Meadows, near Plymouth, about a 
year ago, and my intention was to make a study of the 
effects of temperature on this mutant similar to that 
made by E B Ford and J S Huxley (1927) on the 
first red eye mutation For this purpose it was 
necessary to oross the new form with the red-eye 
mutations which had previously appeared, in order 
to determine whether or not it was homologous with 
any of them 

The following results have now been obtamed 
When crossed with the first red-eye stook (r,). all the 
F i offspring had black eyes With the socond red-eye 
stock (r,), the following F, families have appeared 
(a) One black- and sixteen red-eyed young (6) With 
different parents . a single red-eyed specimen, about 
six weeks after mating (c) With different parents 
again , three red-eyed young about a fortnight after 
mating, and a further seven red-eyed ones about 
three wooks later 

Doubtless the explanation of the single black-eyed 
mdividual in the first family obtamed with the second 
red-eye stock, is that some of the sperms from the 
previous mate of the female had remained behind 
and fertilised one or more of the eggs, causing the 
appearand! of a heterozygous black-eyed specimen— 
not an unusual phenomenon in Gammaru*. The long 
penod elapsing between the separation of the female 
and the appearance of the young precludes suoh an 
occurrence in the second brood, while in the last 
instance, the female, after producing the first red- 
eyed family, had been mated with a homozygous 
black-eyed male before being again given a red-eyed 
mate, so that if any sperm had been left over from 
a previous mating some of the second family would 
have had black eyes (‘black’ Is dominant to ‘red’). 
The present gene therefore proves to be a reappear¬ 
ance of the second red-eye factor. 
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From the results already obtained by Sexton and 
.C'lark' we may infer that this recessive gene is some¬ 
what widely spread in the wild population, and any 
further information on this subject appears to bo 
of value. 

K W Yarnold 

Department of Zoology and 
Comparative Anatomy, 

University of Oxford 
March 16 

Sexton, E W And Clark, A R , Natcrk, 181, 201 . 19S3 


Composition of Interveinal Mosaic of Potatoes 

In a recent paper from Madison, Wis , Koch anil 
Johnson 1 state that they have found in interveinal 
mosaic of potato received from this laboratory a 
‘‘streak” (Table VII) which is presumably identical 
with the new virus described in the text (p 46) as 
“potato streak virus”. We had already found in 
1033 and 1934 that this interveinal mosaic results 
from the combined aotion of viruses of two different 
types, one of which may correspond to the streak of 
Koch and Johnson, since there is no present evidence 
of a further constituent In the circumstances, it is 
desirablo to publish this note although the work is 
not complete 

One of the constituents of interveinal mosaic is a 
virus of the X-type which has no known insect vector 
The other constituent is selectively transmitted under 
certain conditions by the aphis Myzue pcraMxr, Sulz , 
oontrary to the conclusion of Koch and Johnson 
regarding their virus, and it has been isolated both 
in this way and by passage of interveinal mosaic 
through the potato variety Arran Crest, in which the 
X-virus does not survive 

The virus thus separated by the two mot hods 
sometimes produces on the foliage of President 
potato a slight transient mottle, but ono of itH 
diagnostic features is the production of irregularly 
arranged necrotic blotches in the oortex and pith of 
the tubers of this variety, and it is regarded as 
responsible for this symptom m interveinal mosaic 
Koch and Johnson make no reference to this, and 
they were consequently not in a position to know 
that the virus is related to, if not identical with, that 
causing phloem parenchyma necrosis (or pseudo-net 
necrosis) as defined by Quanjer, Thung and Eire*.* 
It* full identity, however, has not yet been satis¬ 
factorily established, and it is provisionally entitled 
the ‘tuber blotch virus’. 

Another diagnostic character of the virus is its 
power of combining with simple mosaic (virus X), 
thereby intensifying it to interveinal mosaio, and the 
latter has been synthesised in this way. This reaction 
can only follow in a variety which is tolerant of both 
viruses, for if it is intolerant of either, ‘streak’ results 
Thus the simple mosaio element alone would cause 
this symptpm in Arran Crest, while the tuber blotch 
virus was presumably responsible for the ‘streak’ 
which Koch and Johnson produced m the experi¬ 
mental Bliss Triumph, since the plants already 
earned the equivalent of simple mosaic. 

The tuber blotch virus is readily inoculable into 
tobacco (var. White Burley) and Datura Stramonium, 
but it is carried by the latter and also probably by 
the former. It does not survive nine days in vitro at 
room temperature, and does not pass the L3 or L6 
Pasteur-Chamber land filters, while the X virus does 
so, and has been readily separated in this way. 
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Whatever the identity of the tuber blotch virus 
turns out to bo, it w unfortunate m the present 
circumstances that Koch and Johnson should have 
given tho virus they worked with the new name of 
“potato streak virus” This term is likely to lead to 
further confusion, since it had been used previously 
m a looser sense, and at the present tune tho name 
‘streak’ as applied to potato viruses is devoid of 
meaning, seeing that tho majority , if not all, of them 
produce streaking on intolerant vanoties 

.1 B LoiGH.VAM! 
Phyllis Clinch 

Department of Plant Pathology, 

Albert Agricultural College. 

Glasnevin, 

Dublin 


• Ann App Bid , ££. 27 54 , 192^ 

1 iteded Candbmm . Wapminvm, S3 , 1929 
■ PhytopaOi , 81, 577-618 , 1929 


Physiological Polarity in Aspergillus 
Working with a certain strain of Aspergillus 
nululans (Eidam), Winter, I have proved and de¬ 
scribed a particular type of ‘physiological polarity’ 1 . 
It is important to verify this polarity with other 
strains of the same species 

I should be obligod therefore if mycologists would 
send me specimens of Aspergillus mdulans with 
pentheeia, and indication of the origin I require 
the fungus from its natural sources, and not from 
strains found in tlie laboratory, as it is necessary 
that I should carry out the isolation myself I should 
be grateful to have the material sent c/o Centraal- 
bureati voor Sehimmeloultures, Baam, Holland, 
whore I am working at present 

P Henrard 

College philosophique, 

Eegenhov en, Louv am 
March 13. 




Preparation of Diazomethane and its Homologues 
in the Free Sute 

Wk have recently prepared for the first time an 
extended serios of the homologues of diazomethane, 
but only in ethereal solution' 

For the systematic study which we contemplate 
of the physical and also of the ohemical properties of 
this senos, however, it is requisite that the several 
compounds should be available in tho free condition. 
We have now achieved this in a number of instances 
by decomposing the mtroso-fl-alkylarmnoi»obutyl 
methyl ketones in a reflux apparatus at 70° under 
somewhat reduced pressure in presence of a small 
quantity of anisole, by means of sodium bcnzylate, 
and obtained yields whioh m certain cases even 
surpass those already recorded; for example, of 
diazomethane 81 per oent, of diazoethane 64 per cent, 
of diazopropane 59 per cent, of diazobutane 46 per 
oent. 

D. W. Adamson. 

J. Kenner. 

Department of Applied Chemistry, 

College of Technology, 

Manchester. 

April 12. 

•J. Chm See, U«: 1985 
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Points from Foregoing Letters 


Sut Johkfh L armor makes critical comments on 
theories of magneto-optic rotation and suggests that 
valuable information might be obtained by the 
application of modem technique to the measurement 
of the intensity across the Zeeman spectral com- 
ponents (spectrum lines resolved and polarised by the 
action of a magnetic held) 

Artificially produced radicwdeineiits can be partially 
separated by carrying out the transmutation in the 
preweni e of an electric field, aciordmg to Prof F A 
Pant th and Mr J W J Fay Using a gaseous 
arsenic compound which by bombardment with 
neutrons gave radioactive arsenic, they were able, 
by the application of an alternating clei*tnc field, to 
concentrate 20,000-fold the ladioactive matenal 
produced 

Accepting the view that primaly cosmic rajs con¬ 
sist of two groups of particles, namely, positive and 
negative electrons and positively charged hydrogen 
nuclei,-Dr Pierre Auger indicates that, as they pene 
trate tlirough matter, their interaction with elements 
of low and high atomic weight leads to the production 
of secondary phenomena, such as the penctiatmg 
radiation and electron showers observed 

The power of protoms and similar substances 
(choline, betaine) of decreasing the fat content of 
liv er is discussod by Prof C H Best and Messrs M K 
Huntsman and J H Kidout They give results of 
experiments on rats which lead them to believe that 
Channon and Wilkinson have emphasised unduly the 
effect of moderate under-nutrition on the deposition 
of liver fat i they find that slight change m body 
weight doc® not affect the liver fat balance 

Mr Alec H Laurie, who has just returned from a 
whaling expedition, describes personal observations 
indicating that whales do not fill their lungs with 
water when diving (to prevent caisson siokness line 
to liberation of dissolved nitrogen) Mr Laurie’s 
previous experiments with whale blood have shown 
that it has the propert y of using up dissoh ed nitrogen 

The freezing point of a solution is no guide to the 
osmotic pressure it will exert across an animal mem¬ 
brane Mr J Z Young theiefore advises that solu¬ 
tions used for hardening or ‘fixing’ tissuos of sea 
animals should contain the salmo constituents of sea¬ 
water in the same concentration, in order to prevent 
distortion or bursting of the oells due to penetration 
of water. 

Dr W N Bond offers further evident e in support 
of his suggestion that the cause of the discrepancy 
between experiment and Kddington’s theoretical 
value, M/m, for the electron, is that experiment 
measures not e/m but 138/137 e/m It is suggested 
further that since X-ray determinations and Millikan’s 
method givo different values for the electronic charge, 
approximately in the value 137/136, the reason for 
this lack of agreement is the same as m the first case, 
namely, faulty analysis of a ‘system’ into ‘parts’ 

Mr. K Mendelssohn and Miss Judith R Mooro 
describe the magnetic properties of a lead-bismuth 
alloy r at temperatures near the absolute zero, when 
it becomes supra-conducting A possible explanation 
for the phenomena observed is that the “threshold 
value’ (temperature at which supra-conductivity 
begins) is high in some parts of the alloy while the 
main part has about the same value as pure metals 


Such a model would act liko a fine supra-conducting 
sponge, the meshes of which are formed by annulat 
regions of high threshold value impenetrable foi 
magnetic flux that has once been caught in them 

The electrical resistance of very pure aluminium 
just before it becomes supra-conducting lias been 
investigated by Mr H A Boorse and Dr H 
Niewodniczafiski, between 4 2° and 2 2° K , the 
resistance is constant 

Dr F P Bowden and Mr S H Bastow have measured 
the resistance to flow of thin films of water and of soap 
(ammonium oleate) solution, and have failed to con 
firm the rigidity deduced by Derjaguin from observ a 
tions on the resistance offered by water to the move 
mont of an oscillating lens This, they lieheve, dis¬ 
proves the view that oriented chains of water 
molecules may extend to a distance of (5 g. from the 
surface 

Using radioactive isotopes as indicators, Mrs Alice 
Leigh-Smith and Dr H 0 W Richardson find that 
in compounds of metals with organic radicles, cx 
change of atoms of the same atomic number occurs 
without the break-up of the molecules 

A method of determining minor quantities of water, 
su<'h as are produoed during the partial decomposition 
of some organic compounds, is described by Prof \\ 
Swietoslawski. It depends upon the lowering of tin 
boiling point of azeotropic mixtures of certain organa 
liquids (mixtures which distil in a constant ratio) 
produced by small amounts of moisture Tho method 
has been applied by Mr M Wojciechowski to the 
determination of small amounts of substances 
adsorbed at solid surfaces 

By moans of a now optical method, Prof. H 
Falkenhagon and Mr Ch Baohem have measured the 
compressibility of solutions They find a linear rela 
tion between the apparent molal compressibility' and 
the square root of the concentration of the electrolyte, 
in accordance with Gucker’s theory, but the relation 
does not hold for non-electrolytes, such as sugar 

Dr L F Richardson directs attention to a matlio 
raatical formula in winch he has attempted to express 
the armament race between opposing nations or 
groups of nations in terms of a “defence coefficient’’, 
a “fatigue and expense coefficient” and a quantitv 
depending upon dissatisfaction with treaties 

Messrs F T Farmer and J A Ratcliffo have- 
investigated the application of Appleton’s theory of 
the ionosphere to radiation of wave length greater 
than the critical value of 214 m. Observation of th< 
ordinary and extraordinary reflected rays which hav < 
partially penetrated the E and F reflecting layer- 
confirms the theory, and suggests that reflection 
occasionally occurs from an intermediate region at 
150 km 

Mr J. B. Louglinane and Miss Phyllis Clinch state 
that intervem&l mosaic disease of potatoes is du< 
to the combined action of two viruses, one of which 
is transmitted by the green fly Myzus pereicce, whilst 
the other has no insect carrier. 

Mr, D. W. Adamson and Prof J. Kenner report 
the preparation, for the first time, of a number ot 
compounds belonging to the diazomethane (C,H,N,) 
series These are highly reactive, poisonous and 
explosive substances. 
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Award of the Mueller Medal to Dr. R. J. Tillyard, F.R.S. 

Tk* Mueller Modal of the Australian and New 
Zealand Association for the Advancement of Science 
was presented to Dr R J Tillyard, Chief Common¬ 
wealth Entomologist, at the recent annual meeting 
of the Royal Sooiety of Australia held at Canberra. 
This medal, whioh was established m 1896 by a 
group of scientific workers m Victoria, commemorates 
the servioes to Australia of Boron Ferdinand von 
Mueller, and is the premier award m the gift of 
Australian men of science According to the Canberra 
Timet, Dr. A. B Walkom, general secretary' of the 
Australian and New Zealand Association, made the 
presentation. In his address, he recalled the names 
of previous recipients of the Mueller Medal, among 
whom have been J. H Maidon, Leonard Cockayne, 
W. Howohin, Sir Douglas Mawson, Sir Edgeworth 
David and Prof. Wood Jones Dr. Tillyard, he said, 
has many notable investigations to his credit, in 
particular, ho has studied the biology of the dragon¬ 
flies, the wing venation of insects and the deter¬ 
mination and classification of fossil insects He has 
also published a valuable and comprehensive text¬ 
book on the insects of Australia and New Zealand 
Dr Tillyard’s work in entomology, in both New 
Zealand and Australia, has boon of outstanding 
value, establishing prmciples and facts of wide 
interest and great importance 

Presentation to Sir Denison Ross 

At the recent annual anniversary general meeting 
of the Royal Asiatic Society, Sir Denison Ross, 
director of the School of Oriental Studies, London, 
was presented with the Tnonnial Gold Medal for his 
work in forwarding Oriental research during the 
period concerned The presentation was made by 
H.E. Tho Iranian Minister, a very happy arrange¬ 
ment as a great deal of Sir Denison Ross’s time has 
been devoted to the study of the Persian language 
and Iranian dialects He was the guest of the 
Iranian Government on the occasion of the festivities 
held in Iren, in honour of the millenary of Firdausi, 
the national poet of Persia. The gold medal trust 
was founded in 1897 to oommemorate tho Diamond 
Jubilee of Queen Victoria. Tho selection of the 
recipient is made by a special committee appointed 
by the president and council of the Royal Asiatic 
Sooiety for the purpose, from among their number 
The previous recipients have included Prof. E. B. 
Cowell, E W. West, Sir William Pope, V A. Smith, 
A. H. Sayoe, D. 8. Margoliouth and Sir Aurel Stein. 
In mentioning some of Sir Denison’s services, the 
Iranian Minister dwelt on his love of Persian studies 
and his constant travel in the East He thought that 
Sir Denison must own a special kind of magic carpet 
from the “Arabian Nights”, for he attended the 
Firdausi celebrations in Teheran and elsewhere, but 
was able to reach London in time for Firdausi week 
here. His studies had kept alight the torch of 
Oriental learning in England and India. 


U.S. National Academy: Elections and Awards 

It is announced by Science Service, Washington, 
JD.C , that the following havo been elected members 
of the U S National Academy of Seionces Dr N. L. 
Bowen, Carnegie Institution of Washington, geo¬ 
logist ; Dr. C M. Child, the University of Chicago, 
zoologist; Dr. G E CoghiU, Wistar Institute, 
Philadelphia, chemist; Dr James Ewmg, Memorial 
Hospital, Now York City, pathologist; Dr. M. L 
Femald, Gray Herbarium, Cambridge, Mass , botan¬ 
ist , Dr Harvoy Flotchor, Bell Telephono Labora¬ 
tories, New York City, physicist , I)r Ross Aiken 
Gortnor, University of Minnesota, ohemist, Dr. 
E A. Hooton, Harvard University, anthropologist, 
Dr. J C Hunsaker, Massachusetts Institute of 
Technology, aorodynamist, Dr. Walter S. Hunter, 
(’lark University, psychologist; Dr Dunham Jack- 
son, University of Minnesota, mathematician , Dr 
Chester R Longwell, Yale University, geologist. 
Dr H C Urey, Columbia Uruvorsity, chemist, Dr. 
J. H. Van Meek, Harvard University, physioist. 
New foreign associates of the Academy are Dr J. S 
Haldane, director of the Mining Research laboratory 
and honorary professor in the University of Birm¬ 
ingham, and Dr Jules Bordet, director of tho Pasteur 
Institute, Brussols Dr Frank R Lillie has been 
elected president of the National Academy of Sciences 
for a term of four years He is dean of the division 
of biologioal sciences at tho University of Chicago 
and president of the Woods Hole, Moss., Marino 
Biological Laboratory 

Tub following awards have been made by the 
National Academy of Sciences Public Welfare 
Medal to Prof. August Vollmer, of tho Univer¬ 
sity of California, for his work in police adminis¬ 
tration ; Darnel Girand Elliot Medal to Dr James P. 
Chaplin, of the American Museum of Natural 
History, for his work on the birds of the Belgian 
Congo , Henry Draper Medal for astronomy to 
Dr J S. Plaskett, director of tho Astrophysical 
Laboratory at Victoria, British Columbia; and 
Agasta Medal for oceanography to Prof. Haakon 
Rasberg Gran, of Oslo 

"Backward Tracts" in the India Bill 

Further consideration was given to the position 
of the aboriginal tribes under the provisions of the 
India Bill in Committee of the House of Commons 
on May 9 and 13, when an amendment to Clause 6 
was moved by Mr. Cadogan (Finohley, U ) proposing 
the extension and modification of the excluded and 
partially excluded areas named m the schedule 
thereto. The “anthropologists”, as Mr. Winston 
Churohill happily termed the supporters of the 
amendment, urged with vigour the necessity for a 
much wider application of the principle of exclusion, 
by whioh jungle and hill peoples living under tribal 
conditions remain outside the jurisdiction and ad¬ 
ministration of the Provincial Governments and are 
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entrusted to the care of the Federal Governor It is 
evident that while the Government is in sympathy 
with the principle, difficulty has been felt as to the 
limits to which its application is a practical possibility 
The Under Secretary to the India Office (Mr. Butler) 
explained what those difficulties are. While mamly 
administrative, especially where ‘pockets’ of ab 
original tribes livo among a more advanced popula¬ 
tion, they also entail the possibility of a retrocession 
where some cultural advance has already been 
made 

Loan Eustace Percy pointed out that it had not 
been possible to provide the House with the detailed 
information requisite for a decision on the dotoilod 
amendment of the schedule , and it is probable that 
the wisest course was followed m the adoption of the 
suggestion of the Attorney General (Sir T Inskip) to 
withdraw tho question from immediate discussion by 
the omission of tho schedule from the Bill and the 
preparation of an Order in Council for submission to 
the House after all necessary information had been 
obtained. Members thus havo the assurance that 
they will at least bo in full possession of tho facts, 
and tho “anthropologists” will be m a position to 
gauge how far it will be possible to avert tho danger 
of oppression, which is feared, through dash of 
culture, undor the Provincial Governments In the 
meantime, the important pronouncement has been 
made that tho policy of the Government m dealmg 
with the question of the aboriginal tribes is assimila¬ 
tion rather than segregation 

Aborigines and the Law in Australia 

It is evident that public opinion in Australia has 
been stirred by recent decisions of the oourts in 
criminal cases in which aborigines have been im¬ 
plicated Two aborigines undergoing sentence for 
killing a goat have been roleaaed from Port Augusta 
gaol, according to an Adelaide cable m The Times of 
May 7, by the Governor of South Australia, Major- 
General Sir William Dugan, m response to a petition 
from the Aborigines Friends Association It was 
Btated that the crime was committed under stress of 
great hunger and in ignorance of the white man’s 
laws This decision has renewed interest m the case 
of the two aborigines recently condemned to ten 
years imprisonment for killing a fellow-tribesman 
who had revealed ritual secrets. No doubt an effort 
will be made to secure some modification of the 
decision in this case also.' These, unfortunately, are 
not the only cases affecting aborigines which have 
attained notoriety and caused misgiving as to the 
judioial procedure in dealmg with crimes and mis¬ 
demeanours of aborigines. They point to the need of 
a special tribunal and a penal code ad hoc, whioh will 
take fully into account aboriginal culture and out¬ 
look on life, property and society It is surely 
anomalous that while the Federal Government, for 
example, fosters continued tribal existence by 
securing to the aborigines the rights of access to 
traditional hunting grounds and water-holes, it forces 
them to abrogate tribal custom by submission to a 


code and tribunal appropriate to the civilisation and 
outlook of the white man 

Excavations at Tell el-Amama 

In the season’s excavations of the Egypt Explora¬ 
tion Society at Tell el-Amama, which have recently 
been brought to a close, the most notable achieve¬ 
ment has been the completion of the exploration of 
the great palcico of Akhenaten, or rather of what was 
left of it by the spoilers by whom it was destroyed at 
tho collapse of the Aton religion and tho abandon¬ 
ment of the city. The building was of a remarkable 
size It has now been shown by the reoent excavation 
to have been little loss than a kilometre in length 
At the south end was a vast hall m which the roof 
was supported by six hundred square pillars of mud 
brick. The walls had been covered with faience tiles 
in green with a characteristic decoration of inlaid 
white daisies Among the relies found in this budding 
were a large number of fragments of huge statues 
These evidently had occupied a position along a 
plaster pavement leading to a columned hall. They 
had apparently stood on the oblong bases which 
were found at intervals along this passage. It is to 
be concluded that the statues were hacked to pieces 
when the palace was destroyed. Near the palace 
entrance was a well-preserved copper crowbar, 
which, no doubt, had been used as one of the imple 
ments of destruction. Among the oxaraples of the 
soulpture, for which the site is now famous, this 
season’s finds included a remarkably fine head of 
Akhenaten executed in black granite. 

Bronze Age Burials near Bournemouth 

A remarkable example of a bronze age barrow is 
now in course of excavation at Dudsbury, near 
Bournemouth. Its method of construction is believed 
to be unique in the British Isles. Beneath tho sand 
and gravel forming tho surface of the heath on which 
it is situated, it is stated by a correspondent of The 
Times in tho issue of April 20, that Col. C. D. Drew, 
who is conducting the excavation, has found a 
mound of turves, three feet thiok at the centre No 
skeletal remains were found in this mound, whioh 
constitutes the primary interment For this, the 
acidity of the sod is held responsible, all animal 
remains being destroyed by its action. A seoondary 
interment took place in the top of this mound, and 
above it was piled a further six feet of turves with a 
top dressing of other sod. In the secondary interment 
was an inverted cinerary urn which had covered tho 
ashes of the moinerated body. It is of Middle Bronze 
Age type (c 2,000-1,000 b.o ) and has an ornamenta 
tion of three horizontal grooves running around it 
and finger-pad marks on the run. It is about 10 
inches high and 12 inches m diameter. It will be 
deposited eventually m the Dorchester Museum. 

Progress in Aero-Engine Design 
The Bristol Aeroplane Company has just com 
pleted the official tests of an improved engine, to 
replace the standard Pegasus HI air-cooled radial 
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engine now in production Tina engine, known aa the 
'’egasuB X, gives an output of 920 horse-power at 
ground-level, and maintains 876 horse power at 
6,000 ft. altitude, with a remarkable weight of only 
995 lb., completely equipped This figure of 1 08 lb 
per H.P. is the least weight/power ratio ever reached 
in a production type of aero engine, designed to 
stand up to the conditions of ovoryilay use. The 
Rolls-Royce racing engine produced for the last 
Schneider Trophy race had a ratio of only 0 7 lb 
per H P., but this was not a production type The 
fuel consumption of the Pegasus X is also as good as 
any other type in existence, earlier air-cooled 
engines compared badly with contemporary liquid- 
cooled types in this respect It also standardises a 
controllable pitch airscrew, carrying the fittings for 
the hydraulic control gear integral with itself It is 
interesting to note the progress in weight reduction 
in aero engine practice since the adaptation of the 
internal combustion engine to flying requirements 
In 1903 the Wright Bros original ongine weighed 
12-7 lb. per H.P In 1913 the averago was about 
4-9 lb , while during the War period, 1914-18, 
rotary engines wore produced as low as 2 5 lb Tho 
lowest weight to-day, previous to the new Bristol 
engine, was 1-15 lb per H P 

Increase of Power Output in Aeroplanes 
Science Service, of Washington, D C„ reports 
that, in future, U.S Army aeroplanes will lie deliver 
mg approximately 70 per cent more power per pound 
of gasoline than was the case seven yoars ago In 
1928 an increase of 33 per cent in power output was 
obtained by alteration of engine design to utilise 92 
instead of 60 ootane gasoline; and now a further 
mcroaae is envisaged by the substitution of special 
lead blended iso-ootane for the 92 ootane gasoline 
Petroleum will still be used as a raw material in the 
production of this fuel, but the molecules will he 
'tom down’ and ‘rebudt’ into new fuels The com¬ 
position of such fuels will be half wo-octane, which 
is now being manufactured in substantial quantities 
by several refineries, and half good quality ordmary 
aviation spirit with the addition of ‘ethyl’. The cost 
per gallon of the final product will be higher than that 
of present aviation fuels, but since its power per 
pound is greater it ought in the long run to prove 
more economical. The practical result of its utilisa¬ 
tion will be to enable aeroplanes to fly farther anil 
faster without increasing the weight of fuel oamed 

Parliamentary Science Committee 
A meeting of the general oommittee of the Par¬ 
liamentary * Scienoe Committee was held at the House 
of Commons on May 14, Sir Arnold Wilson m tho 
chair. It was reported that recent accessions to the 
list of bodies allied to the Committee include tho 
Institution of Civil Engineers, the Institute of 
Chemistry and the National Veterinary Medical 
Association, In the period reviewed in the Honorary 
Secretary’s report, speoial mention was made of tho 
Committee’s successful efforts to secure consideration 
of the olaima of soientiflo research in connexion with 


the Metropolitan Water Board Bill now before 
Parliament Other activities reported mcluded 
certain aspocts of the Government of India Bill, 
the exemption from income tax of funds expended 
on industrial research, and the clauns of science and 
technology to representation in the higher adminis¬ 
trative posts in Government service Sir Arnold 
Wilson addressed the Committee and in his con¬ 
cluding remarks said “It will take time to evolve 
a suitable mechanism anil a live organisation, but, 
if sufficient support is forthcoming and the member¬ 
ship widened to cover soicnco as a whole, there is no 
reason why we should not bo of real use and value 
to the nation , for it is in Parliament, and nowhere 
else, that the balance between scionce and ethics 
has to be settled, day by day, in terms of statutes 
and regulations”. 

British Postgraduate Medical School 

H M. the King formerly opened the British Post¬ 
graduate Medical School at the L C C Hospital, 
Ducano Road, Hammersmith, on May 13 It will 
bo recalled that tho School arose out of a recom¬ 
mendation of a committee under the Earl of Athlone 
that London should have a centre for medical post¬ 
graduate work comparable with the great continental 
medical schools, which should be attached to the 
University and receive substantial Government 
support By the co-operation of the Government, the 
University of London and tho London County Council, 
one of tho hospitals undor tho last-mentioned body 
was allocated and specially enlarged and equipped 
for the purpose (see Nature, April 21, 1934, p 600) 
Their Majesties were received by Sir Austen Chamber- 
lam, chairman of the governing body of the School, 
who described its inoeption, stating that the School 
has three great tasks to enable general practitionors 
to become familiar with the latest developments in 
diagnosis and treatmont, to provido instruction for 
graduates undertaking specialist studies, and to 
promote researoh and advance medical knowledge 
The King, in his reply, said that "The provision 
within the University of London of a new centre 
for clinical teaching marks a notable advance in the 
continuous effort of the medical profession to increase 
its capacity for service to mankind”. He concluded 
by expressing the hope that “this school, with its 
happy union of ward and laboratory, university and 
local authority, drawing students and teachers alike 
from all parts of our Empire, and . from regions 
even more widoly spread . . . [may] play an imperial 
rdle in the winning and dissemination of medical 
knowledge, in the relief of suffering . . and in 
onablmg the dootors of all lands to come together 
in a task where all must be allies and helpers." 

Mechanisation of Industry 

In an article in the Royal Jubilee number of 
Engineer published on May 3, Sir Richard Red- 
mayne says that the mechanisation of industry tends 
to increase both the wages and the time available 
for leisure of the operatives, Mid thus inoreasee their 
material welfare without the application of what are 
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known as ‘revolutionary methods’. He illustrates 
this progress by what is happening in the coal-mining 
industry. The hewing of coal by pick and filling it 
into a tub by shovel, in a more or less confined space, 
is work of the most arduous nature The great ex¬ 
pansion during recent years of mechanical coal 
cutters has made this work comparatively easy 
In 1900 only 1-5 per cent of the British coal output 
and 25 per oent of the output of tho United States 
was cut mechanically In 1982 this had risen to 
38 per cent in Britain and 08 per cent in tho United 
States In the Ruhr coalfield the mochameal pick 
has found groat favour , in 1913 only 2 2 por cent 
was cut mechanically, now 90 per cent is, 84 per 
oent being out by mechanical picks and 6 per cent 
by mechanical coal cutters Tho transport of tho cut 
coal from the coal face to the shaft bottom was 
almost as laborious as ‘getting’ the coal Now, owing 
to the perfection of electrioally actuated plant, 
not only is the haulage on the mam roads camod out 
electrically, but in tho secondary roads also it is 
replacing horses and pomes So far as creation of 
wealth and increase of leisure and comfort of the 
mass of mankind are concerned, the enginoor has 
taken a leading part During the last 130 years, 
wages in coal-mining have nsen 3 2 tunes and tho 
daily time of labour has boon decreased 37 per oent, 
the return on tho oapital remaining on the average 
stationary. The chief beneficiary under tho system of 
mechanisation has been the manual workor Thore 
is no doubt that the rationalisation of industry tends 
to decreaso the number of employees, but Sir Richard 
Redmayno thinks that tho lowering of the pnee of 
the commodity, its more effective distribution loading 
to the increase of new industries, together with the 
increase in wages and leisure creating an increased 
demand, will rosult m more than tho absorption of 
the overplus of labour 

Unemployment among Young Persons 

The International Labour Office estimates that of 
about 25 million unemployed throughout tho world, 
about one fourth, or ft-7 million, are young persons 
less than twenty-five years of age In Groat Britain 
the percentage between fourteen and twenty-four 
years old was 30-2 per cent in 1931, a figure which in¬ 
dicates the significance of the National Jubilee Trust 
inaugurated by the Prince of Wales The correspond¬ 
ing figure for Switzerland in July 1934 was 15 per 
cent, but for Hungary in 1930 it reached 42 per cent; 
in Italy in 1932, 41-6 per cent of the unemployed 
were between fifteen and twenty-five years of age. 
These figures indicate the quantitative significance 
of the discussions on unemployment among young 
persons at the International Labour Conference 
opening at Geneva on June 4 They do not, however, 
reveal the demoralising effects of prolonged unem¬ 
ployment, which are much more serious among young 
than among older persons. Steps already taken by 
various oountnes to deal with this position are in¬ 
dicated in a report prepared by the International 
Labour Offioe as a basis for the disoussions. The 
report suggests that moat of the measures to be taken 


to ameliorate unemployment among young peraone 
call for pooling of experience rather than for the 
drafting of a convention Particular street is laid 
upon the raising of the school-leaving age to fifteen 
years, the creation of an inoreasod number of 
technical schools , the organisation of vocational 
training centres in connexion with public employ¬ 
ment agencies and the establishment of centres for 
recreation, physical training, oto 

Molecular Structure of Dielectrics 

Sir William Braoo chose tho molecular structure 
of dieleotncs as the subject of the twenty-sixth 
Kelvm Lecture delivered on May 2 to the Institution 
of Eloctncal Engineers He pointed out that the 
properties of dielectrics depend on their composition 
and on the arrangement of their atoms and moleoules 
During the past twenty-five years, men of science 
have used X-rays to study the structure of various 
substances, and engineers by other means have dis¬ 
covered many of tho factors which govern the 
properties of dielectrics. It is now necessary that the 
two classes of workers should come together and 
pool their resources m making further advance* It 
is sometimes thought that X-rays are only of use for 
examining the structure of crystals, blit it has to bo 
remembered tliat crystallisation is a property of all 
substances The crystal is used to obtain electron 
maps of the image of a single molocule and these 
maps enable us to find out the electron densities in 
its various parts. It is possible in many molecules to 
measure the oxact distance from atom to atom, and 
to determine the way in which they are linked 
together to form the molocules. This method of 
attack can be used even when the molecules are not 
so definite in shape as they are in a crystal Sir 
William pointed out the analogies between the pro¬ 
perties of proteins and those of dielectrics and laid 
stress on the recent work done at Leeds by Mr. 
W. T Astbury. Once the basic theory of dielectrics is 
determined, rapid progress will be made in practical 
applications. It is fortunate that the researches in 
the pure science of atoms and moleoules and the 
many technical investigations now being carried on 
are feeling their way towards each other. 

The New Commonwealth Society 

According to the annual report of the New 
Commonwealth for 1933-34, a clearer demarcation 
will in future be drawn between tho research and 
propaganda activities of this organisation. Educa¬ 
tional and propaganda work will be undertaken by 
the New Commonwealth Society, which will continue 
to be subdivided into an international section and 
the various national sections. Brief reports of the 
activities of all these sections are moluded, which 
inchoate the extent to which the scientific study of 
international affairs is being encouraged in this way. 
The scientific investigations hitherto earned out by 
the Research Bureau of the International Seotion 
will now be earned out by the New Commonwealth 
Institute. These activities are guided by an Advisory 
Research Committee, which includes among its 
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mem bare Major-Gen Sir F. Maunce, Brig.-Gen. E. L 
Spears, Prof. A. Zimroem, Prof N J. Baker, Prof 
H. V. Temperley, President N B Butler, M. Nicolas 
Polltis. This Committee will advise upon research 
work on the principles of international relations, 
questions of international justice, law and equity, 
and problems of international security The publica¬ 
tions of the Institute will include monographs and 
a quarterly review in English, German and French, 
and preparations are bemg made for the publication 
of a yearbook The work is largely earned out by 
means of circular letters, but it is also proposed to 
hold conferences twice a yoar in different centres 
A series of fortnightly ‘round table’ discussions has 
also boon initiated 

Training for Industrial Management 
In a report entitled “Three Years’ Expenence and 
Results m the Training of Scientific Men for InduBtnal 
Management” (57 Gordon Square, London, W C 1), 
Mr. W. R. Dunlop describes tho work which he has 
carried out in providing facilities for training in this 
subjeot on the linos of personal and individual 
tuition, and more recently by correspondence Tho 
courses, he explains, were not undertaken m the 
expectation of obtaining spectacular results; but 
experience has shown that scientific Mid technical 
men are definitely in to roe tod, and that those who 
have taken full advantage of the training havo 
derived substantial benefit in ono way or another 
A difficulty has been to get something out of the 
students as well as putting something m. It has 
been hard to make chemists in particular understand 
that management is not a subject but an activity, 
and that action, energy and initiative as well as 
passive absorption of knowledge must bo demon¬ 
strated m a course of training. Chemists in some 
cases appear to suffer from an 'inferiority complex’ 
in regard to expressing opinions on matters outside 
their immediate province, while on the other hand 
many engineers, especially mechanical engineers, tend 
to go to the othor extreme. 

Public Health in British Colonies m 193a 
Thu fourth Supplement to the Tropical Diefaees 
Bulletin, December, 1934, contains summaries by 
Dr. Harold Scott of medical and sanitary reports 
relating to the year 1932 from British oolonies, pro¬ 
tectorates, and dependencies The summaries give 
for each country the year’s record of vital statistics, 
maternity and ohild welfare work, school hygiene, 
general sanitation, housing and town planning, etc , 
followed by particulars of the tropical diseases 
ooournng in' them, and the measures taken locally 
to combat them. The records show, on the whole, 
that m spite of retrenchments of medical staffs and 
curtailment of expenditure on pubhe health services, 
the general health of the English communities has 
been well maintained, and no appreciable increase of 
sickness has occurred in the native communities 
Retrenchment has had the effect of bringing to the 
fore the question of the local training of natives for 
medical duties. In the Gold Coast, a scheme for the 


training of nurse-dispensers has been instituted, and 
elsewhere medical schools exist whore native prac¬ 
titioners havo been successfully framed 

Ross Institute Industrial Advisory Committee 

A meeting of this Committee, at which the chair¬ 
man, Mr O H Masefield, presided, was held on 
January 29 last at the rooms of the Indian Tea 
Association The meeting was addressed by Sir 
Malcolm Watson, who described some of the anti- 
malanal measures that have boon undertaken in 
Southern Rhodesia, Beira and some of tho Gold 
Coast mines, by Mr A Wiggleswortli, who raised 
the question of malarial conditions on sisal estates, 
and by others. Dr Ramsay, of the Ross Institute in 
India, mentioned tho ‘eye fly’, which is not only a 
nuisance but also a danger, as it transmits catarrhal 
conjunctivitis, and against which no effective 
measures are known except protection by means of 
wire gauze spectacles Sir Malcolm Watson directed 
attention to a booklet on the prevention of malaria 
which is distributed free to those residing in, or 
proceeding to, the tropics Tho Ross Institute, which 
ih amalgamated with the London School of Hygione 
and Tropical Medicine, is the medium through which 
industries in the tropics keep in touch with tho work 
of the combined bodies and seek advice, and some 
£15,000 are required annually from voluntary 
subscriptions for propaganda work and appeals 

Microscopes and Accessory Apparatus 

In the 1934 edition of tho catalogue issued by 
Messrs Carl Zeiss (London), Ltd (87 Mortimor Street, 
London, W.l), after an oxoellont introduction upon 
the theory of the microscope, the senes of microscope 
stands manufactured in described The design of 
the microscope stand has substantially altered in 
reoent years, and the usual form now adopted consists 
of a broad base which supports a one-piece limb for 
carrying the illuminating system, tho stage and the 
tube. This one piece limb is in the form of a segment 
of a circle with a deep cent ral recess. This recess serves 
as a handle, and provides amplo range for a large 
stage. Another convenient modem device is the 
inclined tube, single or binocular, which can be 
fitted to most of the models, in some of which the 
fine-adjustment head is located m the tilting axis 
A large range of Huygeman and compensating eye¬ 
pieces, and achromatic, fluorite and apochromatio 
objectives, are manufactured. Petrological and other 
types of special stands, magnifiers, hsemacytometers, 
micrometers, micro-manipulator, photomrorographio 
cameras and other aooeeaory apparatus we also listed. 

Research on Bird Migration 

The German Government has issiiod an announce¬ 
ment referring to the work of tho German bird 
migration research stations-- in Heligoland and at 
Rossitten—whore rings are attached every year to 
tho feet of more than 160,000 migratory birds. The 
rings are inscribed with identification numbers and 
with the address of one or other of the stations— 
“Vogalwarte Helgoland” or “Vogelwarte Rossitten” 
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respectively. The stations are anxious to receive 
reports of the finding of these birds in any part of 
the world with the view of gaining further information 
as to bird migration and other phenomena of bird 
lifo They will gratefully acknowledge all such re 
ports, and are prepared to furnish in reply information 
not only as regards the bird in question, but also 
as regards their work generally Reports will be 
sufficiently addressed if directed to Vogelwarte 
Helgoland, Germany, or Vogelwarte Kossitten, 
Germany 

Federation of Scientific Societies in Australia 

The Australian National Research Council, having 
come to tho conclusion, at a general meeting last 
January, that it is not properly fulfilling its function 
as a national body representative of scientific thought 
and endeavour, wdl, during this year, examine the 
possibilities of effecting a federation of the various 
State Royal Societies, the Linnean Society of New 
South Wales, and a number of professional organisa¬ 
tions such as the Australian Chemical Institute, the 
Institute of Physics, the Institution of Engineers and 
the Australian Veterinary Association The federation 
will be confined to bodies eonoemed with the physical 
and biological sciences No constitution has yet boon 
suggoetod, but the general proposal is that each 
constituent member shall retain its indepondonco as 
at present and shall have the right to representation 
on the Fodoral Council. The nature of the repre¬ 
sentation and the definition of duties of tho counoil 
will be the subject of discussion at a conference of 
delegates from the interested societies, to be called 
later by the present National Research Counoil 

Announcements 

The council of the Royal Society of Edinburgh 
has awarded the Makdougall-Bnsbano Prize for the 
period 1932-34 to Dr A. E. Cameron, lecturer in 
entomology, University of Edinburgh, for his publi- 
cations in entomology, including his recent paper in 
the Transactions, “The Life-History and Structure 
of Hasmatopota pktvudi* Linn6 (TabamiUe)” 

The Prime Minister will open a Noise-Abatement 
Exhibition at tho Science Museum, South Kensing¬ 
ton, on May 31 at 11 am 

The annual meeting of the Swiss ROntgen Society 
will be held at Montreux on June 16 and 16 Further 
information can be obtained from Dr. A. Grosjean, 
La Chaux de Fonds, Switzerland. 

The sixteenth annual congress of the German 
Association for Microbiology will be held in Berlin 
on May 26-28, when the subjects for discussion 
will be diphtheria and piroplasmiasis. 

Following the announcement that the Australian 
Government will erect a laboratory in Melbourne for 
the Forest Products Division of the Council for 
Scientific and Industrial Research, Mr. W Russell 


Orimwade has offered to provide £6,000 for the 
purchase of additional apparatus and equipment for 
the new building 

The following appointments have recently been 
made by the Secretary of State for the Colonies 
Mr A M. Gwynn, entomologist, Agricultural Depart¬ 
ment, Nigeria, to be assistant entomologist. Agricul¬ 
tural Department, Uganda; Mr. H. R Bums, to be 
veterinary officer, Nyasaland ; Mr R G. Sangster, 
to be assistant conservator of forests, Uganda , Mr 
J Gordon, to bo inspector of plants and produce, 
Gold Coast 

The nineteenth National Baby Week will be held 
on July 1-7 The subjects for propaganda during 
1935 will be the welfare of the pre-sohool child and 
tho good nutrition of mothers and children On 
July 1-3 a conference on “Maternity and Child Wel¬ 
fare", organised by tho National Association for the 
Prevention of Infant Mortality, will be held ui 
London Further information can be obtained from 
the Secretary, National Baby Week Counoil, 117 
Piccadilly, London, W 1 

The Institution of Electrical Engineers is making 
arrangements for a summer meeting to be held ill 
Belgium, probably on September 8-14. The pro 
gramme will include excursions and visits to works, 
and among the towns inoluded in tho itinerary will 
be Brussels (which will probably be the headquarters 
town and where the Exhibition will still be in pro 
greas), Antwerp, Charleroi, Dmant, Langebrugge, 
Li6ge, Tirlemont, and also Ypree and other places in 
the battlefiolds of the War. 

Applications are invited for the following appoint 
ments, on or before the dates mentioned •—'An 
assistant at the Coal Survey Laboratory, Nottingham 
—The Establishment Officer, Department of Soientifk 
and Industrial Research, 16 Old Queen Street, 
Westminster, S.W 1 (May 20). A veterinary investi 
gation officer at the University of Liverpool—Th< 
Registrar (May 24) A principal of the Technical 
College and School of Art, Colohester—The Direotoi 
of Education, County Offioes, Chelmsford (May 20) 
A soienoe lecturer m the Yorkshire Training College 
of Housecraft, Leeds—Tho Direotor of Education 
Education Department, Colverley Street, Lee<b 
(May 28). An assistant m the Natural Histon 
Department of the Royal Scottish Museum, Edm 
burgh—The Director (May 31). A lecturer in geo 
graphy and geology at St. Luke’s College, Exeter 
The Principal (May 31). An assistant lecturer m 
applied eleotrioity and hydro-electnc engineering m 
the University College of North Wales, Bangor—The 
Registrar (June 8). A lecturer in geography 
Armstrong College, Newcastle-upon-Tyne—The R 
gistrar. Assistant engineers for the Drainage ami 
Irrigation Departments of the Governments of tho- 
Federated Malay States and Straits Settlements - 
The Crown Agents for the Colonies, 4 Millbauk, 
London, S W.l. 
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Research Items 


Abyssinian Games. In the oourse of two expeditions 
o Abyssinia (1928-20 and 1932), M Marcel Griaulo 
ollocted notes on more than four hundred games 
,nd recreations of the Abyssmions, of which he has 
mblished a selection (Hiblioth&que de l’Ecole des 
liiutcs Etudes Sciences r^ligieuses, 49, Paris, Lib 
.eroux, 75 fr ) They range from games involving 
he use of simple musical instruments and simple 
.pparatus such as tops, balls, string, etc , to singing 
>nd dancing, games, rhyming, riddles and animal 
ales Many of the games hav e a divmatory char- 
eter, and it is noted that there is throughout 
tbyssinia u strong belief in the efficacy of children 
a agents of divination Certaui general principles 
ro to be observed in the collection of games in 
ibyssima. Botween one district and another there 
nay be a marked difference in the games played, 
ir the rules of the same game may differ widely The 
ireas within which any variation obtains may bo 
■cry restricted In part this is due to the numerous 
trota of the peoples who have penetrated the 
ountry, and also to the consistent policy of the 
tbyssinians m enslaving and transporting jieoplos 
ocially less highly organised than themselves 
further, the geographical configuration of the country 
s responsible for some variation, ospocially in those 
;amos which make use of plants The high plateaux 
vith their relatively cold climate are split up by 
ow-lying valleys with a climate which varies rapidly 
n narrow zones from the relatively cold of the 
loights to tropical m the low lying parts The 
'egetation vanes accordingly anti with it the chaiactor 
if the gamos in which it has a function The variu- 
lon of climate may also affoct the character of the 
;ame8 m other ways It is, therefore, not sufficient 
o study the games as distnbuted by provinces 
Their investigation must be highly localised A 
urther discrimination must he exercised in acoord- 
mce with the season , and in others the ago and 
ex of the players has to lie noted The solemnity 
nth which some of the games are played, and 
occasionally their long duration, as in the taboos of 
’ar4me, leave it beyond doubt that their origin is 
eligious or magical 

Gulper Eels. The Carlsberg Foundation’s oceano¬ 
graphical expedition round the world in 1928 -30, and 
previous Dana expeditions under the leadership of 
rof. Johannes Schmidt, have resulted in the ae- 
)uirement of a vast amount of new and valuable 
Kieanographical and marine biological data Papers 
imbodying tho results of these various expeditions 
lave appeared in a large number of scientific journals 
mice the conclusion of the 1928 30 expedition, how- 
'ver, a series of special “Dana Reports” has begun 
® appear These reports will continue to bo published 
it intervals over a numbor of years and may be 
ibtained from the Oxford University Press Dana 
wport No 3 on "Les Poissons Apodes apartonant au 
lous-ordre des Lyora^res” (the so-called gulper eels), 
>y Leon Bertm, deals with the morphology, < lnssifi- 
lation, and geographical distribution of the genera 
'xKcopharynx and Eurypharynx The relatively very 
comprehensive Dana collection of these fishes con- 
iwted of 6 individuals of Saccopharynx out of a total 
if 14 known specimens and of 59 Eurypharynx out 
>f the 122 so far known. In the latter genus the 
lUthor recognises (at least provisionally) two species, 


and m tho fonnei, four species, two being here 
desonbed for tho first time. The wholo paper is 
based on the examuiation of adult fishes A further 
memoir on larval and post-larval stages is premised 

Systemaucs of Rhizopoda. Henri do Saedeleer (Mem 
Mus Ray d'Hxst Nat Belgique, No 00, 1934) divides 
the Rhizopoda according to tho nature of their 
pseudopodia into three orders, the first two of winch 
wore already defined, LoboHa, Filosa and Granu 
lorotioulosa, the third including Rhuropoda with 
filamentous pseudopodia which may exhibit many or 
few anastomoses and streammg of granules This 
third order includes tho suborder Athalamia, such as 
Qymnophrye; Monothalamia, for example, A llogrom ui , 
and Polythalamia, that is, the Foramimfora which 
are not included m this memoir The characters of 
the further subdivisions — familios, subfamilies, etc — 
are followed by accounts of twenty nine genera and 
fifty-oight species From his studies on a large amount 
of living material from Belgium, from fresh water and 
from the seashore, tho author has provided useful 
line drawings of most of the species Four new 
genera and sovonteen new species are described 

Empire-Grown Sisal for Marine Cordage. The Imperial 
Institute has recently published (February 1935 Is ) 
a report upon tests carried out m conjunction with 
the Admiralty of tarred and untarred cordago made 
from East African sisal As Manila hemp does not 
absorb tar satisfactorily, such cordage m the past 
has generally beou made from European heinp. In 
order to investigate the effect of tarring on the 
durability of sisal oordago, the Admiralty has recently 
carried out a further sorios of exjienments Ropes, 
three inches in circumference, wore prepared from 
East African sisal, one batch being made in the 
ordinary way from untreated fibre and another from 
yarn winch had been passed through a bath of Arch¬ 
angel tar Both kinds of rope were exposed to the 
action of sea water for poriods of two, four, six and 
nine months, their breaking strain being determined 
at the end of each ponod It was found that after 
exposure to tho action of sea-water for nine months, 
the untarred sisal rope hod lost 76 per cent of its 
initial strength, whereas the strength of the tarred 
sisal rope hail fallen only 29 per cent Tho tests have 
thus shown that the life of sisal ropes when exposed 
to sea-water is enormously prolonged by tamng. 
The Admiralty is therefore considormg the general 
adoption of tarred sisal cordage in place of tarred 
European hemp cordago, and inquiries are being 
made as to the extent to which such substitution 
could be carried out 

A Disease of Pomegranate A short paper by H. 
Chaudhun and Jagtar Smgh (Tram Bnt Mycol 
, 19. Part 2, 139-144, January 1935) describes a 
disease of pomegranate, Pumca granatum L , in 
Lahore, India, caused by the fungus Amphixhaeta 
punicxe, n sp Infected twigs bore numerous pyemal 
fruit bodies , and the tree was stunted, but seldom 
killed Infection experiments proved that the causal 
fungus was a new species belonging to the genus 
Amphtchaeia, for which the name A punuxr has 
been suggested Morphology, cultural characters, 
and the effect of various external factors on growth 
of the fungus are described. 
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An Earthquake Magnitude Scale It is usual to esti 
n»tf' the intensity of an earthquake in terini of some 
arbitrary scal< such aw the Mercalh or Ros-u Foret 
Tht results may however be untrustworthy owing 
to variations in tho nature of the ground thi depth 
of thi focus or m some cases to the ongin being 
submarine In a recent poper (Hull Amer Sew Soc 
25 1 32 1935) Mr C I Ruhtor shows that a 

< omparison of the maximum amplitudes rtcor it 1 at 
different epicentral distances by tho Wood Andi rson 
torsion seismometers at the seven stations in bouth 
( aliforma makes it possiblo to estimate earthquakes 
as a whole in terms of a magnitude scale Tho 
magnitude of a shock is defined as tho logarithm of 
thf calculated trace amplitude ixpressed m microns 
with which tin scismomitor would rogisti r that 
shock at an ipioontra) distance of 100 km Such 
mignitudts tan hi assigned to tho nearest half unit 
or less Shocks of magnitude 1 5 are just strong 
enough to be felt those of magnitude 4 6 may cause 
slight dumago tie ar the tpice ntre while those of 
magnitude 7 5 are at the lower limit of great eaith 
quakes lor example among recent Californian 
earthquakes that of Long Beach in 1933 was of 
magnitude 8 2 and that of Nevada in 1932 of 7 5 

River Dee Flow Records Tho brochure recently 
issued by River How Records (Parham nt Mansions 
\ ictoria htrect S W 1) on the River Dee (Aberd on 
shire) contains extremely serviceable information 
concenung the wate r levels rainfall and run off in 
the basin ol that ri\er for the year 1934 lliere are 
four introductory statements of an explanatory 
character dealing with tho daily rainfall distiihution 
the W oode nd flow gauging station tho C aimton 
\ ate r leve I station and finally with the diagram 
it cords for the yeai Lho diagram lecords four in 
numbe r with a prefatory map have been designed 
to obviate the publication of lengthy and num rojs 
tables and each of them covers a period of three 
months The originals of the diagrams are 2| times 
the scale of tho plates and prints there from are 
stated to be available if required On the rauifall 
and run off diagrams tho aggregate run off starts 
from ze ro on Tanuary 1 and amounts to 39 inches 
by the end of tho year lho aggregate of rainfall 
starts with a credit of 0 f9 inch whioh is the minimum 
rtaidual run off for the water level of January 1 
under dc saturated conditions Tho story of the 
yeai is briefly the dosaturation of the early months 
shown by excess of run off mergmg into the t vapora 
tion losses of the later spring , followed by tho high 
evaporation losses of the summer and re saturation 
losses of the early autumn and ending with a see 
saw of saturation and de saturation during tho late 
autumn and winter There is an interesting appendix 
on the eost of river flow records showing that an 
annual expenditure of about £100 will cover the 
whole scope of the work for a fully equipped flow 
gauging station on rivers of 100 ft 200 ft m width 
This expenditure falls roughly in equal proportions 
under four heads interest on capital expenditure , 
maintenance observations and tabulation , compila 
tion of completed records , publication 

Combination Tones and Modulated Waves H Hazel 
{Phil Mag Jan 1935) has carried out some oxpori 
ments which clarify the explanation of the famous 
Helmholtz KSmg controversy on the objective exist 
once of combination tones He shows that the 
addition of sinusoidal components whether these are 
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sound waves or wireless waves docs not produce 
combination frequencies unless the disturbances are 
impressed on a non linear system The multiplication 
of sinusoidal components (modulation) does give 
combmation frequencies which can be detected by 
a linear arrangement and if two sinusoidal disturb 
ancos are impressed on a non linear system, product 
terms are found in the motion of the latter which 
correspond to a modulation and In nee to tho pro 
duction of combmation frequencies 

Deuterium Content of Ordinary Water Both the 
H/D (hydrogen to deuterium) ratio in ordinary watci 
and tho question of the t xistonce or non existence of 
the i loctrolytic separation of the oxygen isotopes have 
been subject to some doubt H L Tohnston (J Amer 
Chem Soc 57 484 1935) describes tho preparation 

of deutenum free wattr (less than 1 D atom to lOSsH 
atoms) by electrolysis and density determinations 
by a totally submerged float The results c orrespond 
with an abundance ratio of 5750 ±260 for H/D in 
ordinary water which confirms the figure of 5000 ± 
500 obtnine l by tho mass spectrograph by Bleakney 
and Gould 1 he olectiolytic separation factor for O'* 
relative to 0" was found to be 1 008 which proves 
the futility of attempting to propart pure O" or O 1 ’ 
by el<ctrolysiH From the H/D latio of 5750 the 
atomic weight of normal hydrogen is calculated as 
1 00796 on the O” scale or 1 00770 or 1 00775 on 
the chemical standard of 0 16 according to the 

abundance ratio of O’* of Manian Bleakney and 
Urey or of Mecke and Childs respectively These 
figures are based on Aston s figuie of 1 00778 for H* 
and Bambridges value of 2 01363 for D It may be 
remarked that Ingold and Ingold have recently 
reported an abundance ratio of H/D of 9000 (Nature 
134 661 1934) 

Piperidine the Alkaloid of Psilocaulon absimiU C 
Rimington research fellow under the Empire Market 
mg Board reports the isolation of the toxic alkaloidal 
constituent of Psilocaulon absrmile N F Br and its 
identification as piperidine hydmchlonde (6 African 
J &ci 31 184 Nov 1934) Ihe Aizoaceae of which 
P absimile is a member have on occasion caused 
the death of stock but the olicmical investigation 
of thoir constituents has received little attention In 
the present investigation a straightforward acid 
alkali extraction process isolated the alkaloid, which 
was identified as piperidine by the preparation of 
the picrate aurichlonde and platinichlonde The 
picrolonatc was also prepared The pharmacological 
action of the salts on rabbits and frogs confirmed 
the chemical identification The investigation has 
both chemical and botanioal interest since piperidine 
itself has not hitherto been found as a natural! y 
occurring plant alkaloid But the importance of in 
work lies in its possible economic application apcLin 
the additional evidence it provides of the wisdom 
of the policy of subsidising research which the Empire 
Marketing Board adopted One pound of piperidine 
can be obtained from 10 kilos of tho dried plant with 
the aid of such cheap chemicals as caustio soda, 
hydrochloric acid chloroform and light petrdfetti*. 
Piperidine has certain commercial uses and tfr»lw}i 
cost of the synthetic substanoe offers shop*- fpr 
the commercial production of the natural a§j$td$}< 
from Psilocaulon It may be no more than ■» 
coincidence that the list price quoted m the papke^ 
is £6 8s 0 d a lb while to-day it may be obtained^ 
for £2 9s a lb * 
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Cost of German Scientific Publications 


T HE high prices of German scientific publications, 
to -which reference has boon made in Nature. 


(132, 34 and 540, 1933), are again discussed m 

Angewandie Chemt* of March 9 The chief factors m 
the increased cost are the decreased demand, in¬ 
creased cost of paper, binding, type and setting and 
illustrations, os well as overhead charges, decreased 
revenue from advertisements resulting from 
diminished circulation, the publication of smullei 
editions to avoid getting out of date, with consequent 
heavier on costs, and the high discounts afforded to 
German booksellers. It is asserted that every effort 
is being made at compression to compensate for the 
15-20 per cent greater spaio normally required for 
a German book as compared with the same work m 
French or English, and that the ‘Munster Agreement’ 
of 1933 (between librarians, publishers and the 
university unions, representing the authors) has in 
this way already resulted in an estimated decrease 
of 2,000,000 gold marks ui oosts of publication 

The prices of 1 looks and journals have boon reduced, 
but only exceptionally has tho cost per page been 
reduced, chiefly due to the technical costs ol pro 
duotion which are not under tho publisher’s control 
It is estimated that the cost of sottuig and printing 
is about 95 per cent abovo that of 1913 , plates and 
line blocks are 60 and 150 per cont doarer, paper 

12 per cent and bookbinding 100 per oont abovo the 
1913 charges, representing an average increase of 
50 per cent, or more for many important books 
Author’s fees have also increased, but an* being 
reduced, and are now little above the pro-War figure 
This factor, however, reacts adversely on the demand, 
since authors form an appreciable proportion of tho 
purchasers of scientific works During 1934, imports 
of foreign journals into Germany decreased 16 por 
cent in volume as against 12 per cent by valuo, 
indicating increased costs of production elsewhere, 
while exports of German literature decreased by 

13 • I per oent ui volume and 16 J por cent in valuo, 
mdicatmg a fall m Gorman prices 

On-oosts in particular have meroased both aotually 
and relatively, and are still tending to nso owing to 


industrial conditions and diminished output Publicity 
charges are more than 50 pel cent higher than in 
1913, taxation is at least foui timm as groat, rents are 
20 per cent, heating and lighting 27 jier cent higher, 
and 20 por cent of the turnover m advertisements 
bns to be contributed to the trade council Postage 
< barges are about 20 per cent higher and for such 
journals as Angewandte Chrmie and Die Chermeehr 
Fnbnk amount to 15 por cent of tho total cost of 
publication 8nlaneH and wages are estimated at 
25 -100 per cent above tho 1913 level The sire of 
editions is one of the most difficult problems con¬ 
fronting the publisher Profits can only be made on 
sales in excess of a oertain minimum, and to promote 
sales by diminishing costs, endeavours lmvo been 
made to issue now editions of textbooks every seven 
or eight years instead of tlireo or four years, but 
thore are limits to surli efforts imposed by the 
rapidity of scientific developments Foreign sales 
have diminished enormously for political reasons as 
woll as through increased competition, and for reasons 
Rimilar to those operating internally Advertisement 
revonuo has assisted considerably in the reduction 
of the price of certain journals of applied science, 
but only amounts to about one third of the revenue 
from this source in 1929 30 Retail and wholesale 
booksellers in Germany demand a 25-30 per eont 
discount as against 15 16J per cent abroad, and the 
trade is ovorcrowdod The reduction in the average 
pneo of German books from S 36 to 4 32 gold marks 
in four years is largely due to the special < heap 
editions issued by the million, and is not reflected in 
scientific books, tho purchasers of which have boon 
heavily hit financially 

Increased purchasing power, decreased taxation 
and costs of production with further efforts at con¬ 
densation are the only hopeful means of increasing 
the circulation The- American proposal to jniblish 
onl> tho more important scientific papers, retaining 
tho majority in manusciipt and providing photostats 
as required, is severely cntieisisl as fatal to publica¬ 
tion of scientific knowledge and its offci live circula 


Copepods from West Greenland Waters* 


A N important collection of pelagic copepods is 
l described by Dr P. Jesperaen from the waters 
west of Greenland in the Davis Strait and Baffin Bay, 
with one station to the south-west of Iceland Tho 
submarine ridge across the narrow part of the Davis 
Strait with a maximum depth of 700 metres forms 
an effective barrier to the migrations into Baffin Bay 
of many Atlantic species tho habitat of which is 
deeper than this ; the depths to the south of tho 
ndge exceeding 3,500 metres and tho depths in Baffin 
Bay amounting to at least 2,000 metres Warm 
Atlantic water predominates in tho sea area south of 
ttie Davis Strait, but along the west coast of South 
Greenland the East Greenland polar current makes 
J 9 way round Cape Farewell, and in the most western 
part of this area there are several stations, taken by 
the expedition, situated in the cold Labrador current 
at JCommlsatorwu (or Vkten* 
-1 79. Nr 10 The Oodthaab 
B)nP Jwjxirwn Pp 106 (Kobenhavn 


A part of the Atlantic water passes over the sub¬ 
marine rulge in tho Davis Strait ami up into Baffin 
Bay, where it forms an intermediate layer bolow the 
surface with a positive temperature The bottom 
water of Baffin Bay has on the contrary a negative 
temperature of about - 0 4“ The tcmjjerature con¬ 
ditions alone thus form a natural limit to the north¬ 
ward advance ot ccrtaui species 

The species are divided into two mam groups 
those which are found in the whole area investigated 
and those which are exclusively, or to a predominant 
degreo, found in the waters south of Davis Strait , 
23 species being found in tho first and 76 species in 
the second division. Davis Strait thus appears to 
form the northern limit of distribution for a large 
number of Atlantic species, and it is specially those 
found in fairly great depths that cease to penetrate 
northwards and those more frequently caught in the 
upper layers which occur in the whole area Most of 
the specie* are oceanic and no species were found 
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which m a pronounced degree are restricted to the 
Arctio sea areas Indeed Dr Jespersen states that 
“it is certainly a question whether among the oceanic 
eopepods there are any distinct arctic forms at 
all” 

The most frequent species were Calanua fin - 
marchi-cua, Calanua hyperboreua, Metridui lonija and 
young stages of the genus PareucJueta Calanua 
finmarchi-cua prcilomuiates in the hauls from the 
south of Davis Strait and the numbers are con¬ 
siderably reduced in Baffin Bay In Smith Sound, 
much farther north, it is again abundant in the 
surface layers Calanua hyperboreua, which likos cold 
water, is found only in small quantities south of 
Davis Strait, in the Strait itself in tho upper layers 
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being more abundant and in Baffin Bay present in 
small quantities Metridui longa occurs in small 
quantities south of the Davis Strait and m the upper 
layers of the Strait itself, but occurs in fairly large 
numbers m Baffin Bay. Pareuchasla in its young 
stages is found in tho water south of Davis Strait 
and only m small quantities m the Strait itself and 
in the more northern parts investigated. 

Details of distribution and biology of all the species 
are given whenever possible with much interesting 
information, and many speotes are shown to have a 
more northerly distribution than was known before. 
A series of tables and curves is also provided One new 
species was found, Euchcela Wilsont, and this is 
represented by only one specimen 


All-Metal Radio 

I T will be recalled that about two years ago the 
‘Catkin’ scries of receiving valves was first pro 
duced in Great Britain (sec Nature, 131, 736 ; 1933) 
In the construction of this valve, the amount of 
glasswork was reduced to a considerable extent, the 
upper portion of the envelope being formed of the 
cylindrical copper anode, which was sealed to the 
lower glass portion by a vacuum-tight joint Now, 
an entirely new series of literally all metal receiving 
valves is announced by tho General Electric Co of 
America, and brief details of these were given by tho 
New York representative of tho Wirelese World in 
tho issue of that journal of April 19 Those new 
valves employ a cylindrical outer shell of steel or 
iron welded to a metal base which rigidly supports 
the electrode system The lead in wires from the 
electrodes are strung through be aits of glass, which 
arc then placed in eyelets of a now alloy known as 
Femioo, which lines tho holes m the base of tho valve 
Tho assembly is then pussed through a gaa flame 
which fuses tho glass beads so that they fill the eye¬ 
lets Femico is an alloy of iron, nickel and cobalt 
which has the same coefficient of expansion as the 
beads of glass employed, so that the seal is aciom- 


Recemng Valves 

pliHhod without setting up strauis in tho fusing 
process After tho electrode system has been attached 
to the leads, the metal outer sholl is placed over 
the structure and welded to the base The valve is 
now exhausted through this metal tube, which is 
then clamped, welded and cut off at the appropriate 

Tho use of an all metal constitution enables the 
valves to bo made smaller m dimensions than existing 
glass valves, with corresponding reduction m lengths 
of leads and inter-olectrodo capacitances The valves 
may therefore be of higher amplification factors with¬ 
out instability, and should retain their efficiency at 
shorter wavo-longths than existing types Further, 
since tho metal shell completely surrounds the valve 
and is maintained at earth potential, there will be 
no necessity for shielding the valve after it is plaoed 
in its socket m tho receiver. At tho present time, 
six typos of all-metal valve have been put into 
production at tho RCA Manufacturing Co , which 
will make the valves for the General Electric Co 
It is expected that new receivers designed round the 
motai valve will be produced hv the autumn of 
this year 


Physical Methods in the Study of Earth Structure 


T HE increasing specialisation of science and its 
literature inspires an ever-growing demand for 
expositions of separate branches in terms suitable for 
workers in other fields, Tho effort to prepare such 
accounts is often beneficial to those who provide os 
well as to those who hear or read them , but some 
stimulus for their provision is needful, and notable 
among tho available effective stimuli are the endowed 
annual lectureships of such bodies as the Institution 
of Civil Engmeors. This is well exemplified in the 
forty-first James Forrest Lecture, delivered to that 
Institution on May 7 by Prof O T Jones, who took 
geophysics as his subject 

Tho choice by a geologist to lecture on geophj hicb 
might in past years have led to a passionate or 
scornful attack on the geological ignorance of geo¬ 
physicists, but even in this age of tolerance, Prof 
Jones is notable among geologists for Ins sense of the 
importance of physical methods m studying the 
problems of the earth He has, in fact, produced an 
admirably clear account of the subject, after modestly 


disclaiming any rfile save that of the exponent. So 
calm is the ‘atmosphere’ of his address that the 
geophysicist may even feel a craving for at least 
some more distinctively geological criticism or 
flavour But m the closing part of the address Prof 
Jones made a most interesting reference to a British 
problem that is of interest alike to geologists, geo¬ 
physicists and engineers. 

In many parts of the British Isles, Prof Jones 
stated, there are known to be many deep rook 
channels that are so filled with various materials 
that thoir existence has not been suspected until 
engineering explorations for railways, roads, tunnels 
or sites for reservoirs have revealed them Somo of 
them are known to be post-glacial. others, being 
filled with glacial drift, must be pre-glacial It is 
still uncertain whether these latter are due to normal 1 
river erosion, in which oase their gradient must have 
been contmuously downward to the sea-level of their 
period , or whether they have been exoavated b> 
streams flowing below the ice, in which oaae they 
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may bo deep narrow channel* with a rising gradient 

both ends Several of these channels are known in 
East Anglia , one seems to commence a few miles 
south of Cambridge, and follows approximately the 
line of the L N K H to Bishop’s Stortford at least as 
far as Newport It deepens rapidly southward, und 
if it is a normal river channel it must somewhere 
enter the sea, possibly following the Lea valley into 
the Thames estuary If so, it might cause grave 
difficulty to ongineeimg projects (as other such 
channels have done elsewhere), like that for a 
Thames tunnel oast of the Lea valley The buried 
channol of tho Thames higher up is well known, but 
if the Newport channel does mdeed enter the Thames 
estuary, its depth below sea-level would far exceed 
that of tho known channel It would therefore be of 
great interest both to geologists and engineers if 
such channels could be detected with certainty by 
geophysical methods 

Tho lecture briefly doscribos such applied geo¬ 
physical methods, after discussing the scope of 
geophysics and tho history and present position ol 
the mam ‘pure’ problems of geophysics It should 
be added that the term geophysics is used in the 
lecture in a restricted sense and such a remark as 
“geophysicists in this country do not concern them¬ 
selves very much with the electric and magnetic 
field of the earth, which are observed in detail in 
various observatories”, and the mention of the 
Carnegie Institution’s Geophysical Laboratory with 
out reference to the same Institution’s groat Depart¬ 
ment of Terrestrial Magnetism, must be interpreted 
as betokening unfamiliarity born of lack of personal 
interest in those further fields of geophysics 


History of Bitumen 

T O DAY, when petroleum with its vast range of 
derivatives is regarded as indispensable to tho 
welfare of man, it is wholesomo to be reminded of 
the salient factors which gradually extended its use¬ 
fulness durmg the course of some five thousand years 
It is equally salutary to have delineated handicaps 
of lack of knowledge, apparatus and facilities, which 
nevertheless were minimised by the ingenuity of 
ancient peoples who employed bitumen for a variety 
of purposes still recognised to-day 

A booklet entitled ' The Story of Bitumen” (pre¬ 
sumably by R J Forbes of Amsterdam, who last 
year contributed a similar articlo to the periodical 
Bxiumen entitled “Aus dor Altesten Gosohichto dos 
Bitumens”) recently issuod by Shell-Mox, Ltd., givos 
a brief aoeount of the exploitation of bitumen from 
earliest records of its existence to about a d 1800 
Abundant deposits were known even to the most 
anoient civilisations inhabiting the region between 
the Nile valley and that of the Indus, but production 
was necessarily oonfined to surface operations by 
lack of knowledge of the technique of deep drilling 
and absenco of geological information on deeper oil 
or rook-asphalt doposits At the end of tho period 
reviewed, in spite of vioissitudes whioh lundered 
rather than accelerated growth of the industry, par¬ 
ticularly at the time of tho later Roman Empire, 
the majority of deposits of whioh we now have 
knowledge were aotually known Then, however, the 
importance of potroleutn was negligible compared 
with present-day values, for tho internal oombustion 
engine which was later to give such tremendous 
impetus to the industry and create suoh a wide¬ 


spread demand foi petioleum products was not yet 
disco v ered 

Records of at tual production in ancient times are 
naturally scanty It is obvious, however, that 
methods wore extremely crudo, sis it is authentically 
reported that bitumen was recovered from tho Dead 
Sea by men in rafts who simply ‘hacked off’ as 
large a piece of the floating mass as they could 
conveniently carry away Sundarly, until the 
eleventh century, only the most primitive attempts 
towards distillation were made . and this fact virtually 
excluded tho use of light combust lblo oils Gradually, 
however, more elaborate and practical methods were 
ovolved, until at the beginning of the nineteenth 
century it may safely be said that the foundations 
of modern distillation technique wore laid. Even so, 
no appreciable growth of tho industry took place 
until after 1860, when deep drilling came within the 
realms of possibility It is surprising, therefore, that 
in spito of all thoso handicaps and difficulties to easy 
production, wo find bitumen was used extensively in 
antiquity as a building and road material, as a water¬ 
proofing agent and m various guises as a weapon m 
tunes of warfare In compaiativoly recent times it 
was universally used also for lightuig and heating 
purposes and as an ingredient of paints 

The booklet, in addition to tracuig the story of 
bitumen, gives u chronological list of outstanding 
dates in the history of bitumen and includes a lubho 
graphy on petroleum and bituminous materials 
which, together with the numerous excerpts from 
early works quoted in tho text, should provide a 
usoful background to a historical study of the 
petroleum industry 


University and Educational Intelligence 

Belfast —Dr 1£ Barcroft, lecturer m physiology 
at University College, London, has Ixhti apjiointed 
to tho Dunville chair of physiology m succession to 
Prof T H Milroy, who is retiring on October 1 
Di D C Harrison, lecturer in biochemistry in tho 
University of Sheffield, has been appointed to the 
.T C White oliair of biochonnstry, m succession to the 
late Prof J H Milroy 

Colonel S H Browne, formeily of the Indian 
Medical Service, has bequeuthed to the University 
£10,000 to found medical research scholarships 

Cambridge —The Royal College ol Veterinary 
Surgeons has mtimated to the Viuo Chancellor that 
candidates who submit evidence that they are 
graduates in the Natural Sciences Tripos and that in 
the course of then examumlion they have passed m 
physiology, pathology, biochemistry and anatomy, 
may be exempted from the second examination con¬ 
ditionally on their pussmg the prescribed examination 
in animal management before tho third exammation 

At St John’s College, F. J S Hollick has been 
eli'ctod into a fellowship 

Oxford —The Halley Lecture will be delivered on 
June 6, st 5 pm in the Lecture Theatre at the 
University Museum by Dr J S Plaskett, director 
of the Dommton Astrophysieal Observatory, Victoria, 
B C„ Canada, who will take as his subjoct “Dimen¬ 
sions and struoture of the Galaxy ” 

Mr. J. N L Baker has boen appointed University 
reader m historical geography for seven years from 
Ootober 1 Miss B M Blackwood has been 
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reappointed university demonstrator in ethnology 
for one year from October 1. 

A reader in statistics is to bo appointed for five 
years from the first day of Miohaelmas Term, 1935, 
the warden and fellows of All Souls having under¬ 
taken to provide a stipend of £600 a year for that 
period 

In continuation of his course of lectures on tho 
scientific contributions of members of the Oxford 
colleges, Dr K T Gunther, reader in the hwtory of 
science, m a recent lecture directed special attention 
to the work of Robert Plot, John Radchffe and 
Edmund Cartwright, all of University College, and 
respectively a great natural historian, a most munifi¬ 
cent benefactor and an eminent inventor At the 
same time tho lecturer expressed his regret that the 
present Radchffe Trustees should not have considered 
it their duty as managers of a charitable trust to 
presorvo intaot the historical scientific library of 
Prof Stephen Rigaud, which they had purchased for 
far less money than it has now realised in a public 
sale-room 

Unemploymknt among young university graduates 
former! the subject of tho deliberations of tho Com¬ 
mittee of International Students’ Organisations at 
its meeting on April 10 11 As regards t,ho possi¬ 
bilities of limiting the attendance of students at 
universities, the Committee urged that it would bo 
both harmful and dangerous to endeavour to place 
restrictions on thoso who could rightly elaun to 
attend the universities, and it disapproved of the 
imposition of a bar against women or against certain 
classes of the population on grounds of race or 
opinion As a remedy for unemployment among 
intellectual workers, it recommended the establish¬ 
ment of university and professional information 
centres m the various countries, and suggested that 
public authorities or mutual aid societies should 
undertake tho direction of certain branches of in¬ 
tellectual work for which private individuals have 
not the means to provide Further, it suggested the 
adoption of measures by universities or student 
organisations for training young intellectual workers 
for their professions in country districts or colonies 
such as the ‘social groups’ in France, the ‘educational 
missions’ in Spain, or the ‘frontier colleges’ in Canada. 
Another recommendation was that bilateral or 
plurilateral agreements should bo framed regarding 
the equivalence of university degrees, tho exercise 
of professions abroad, and the employment of in¬ 
tellectual workers in foreign countries The Committeo 
urged international organisations of students and 
intellectual workers to consider the possibility of 
establishing an international organisation for securing 
work on the basis of tho general information which 
might be supplied by the International Labour Office, 


Science News a Century Ago 

University of London 

On May 18, 1835, The Timet said, “Yesterday the 
annual distribution of the medals and prizes to the 
successful candidates in tho medical and surgical 
departments took place at the London University; 
Lord Nugent presided on the occasion . . Imme¬ 
diately after the distribution of the prizes the Chair¬ 
man rose and addressed the company. His lordship 
had been about three years from London. At his 


departure the London University was m a state of 
infancy , at his return ho had been highly gratified 
on findmg that it had made so rapid a growth towards 
maturity Mr Thomas Campbell, who had first 
suggested the foundation of the present establishment, 
had said, that only two capital cities of Europe had 
been without universities, London and Constan¬ 
tinople The reproach was now removed from 
London, in which two most useful institutions 
flourished, not in a spirit of opposition to each 
other, but m a spirit of laudable emulation and 
generous rivalry ” 

Progress of Mechanics' Institutions 

At the anniversary meeting of the London Me 
chanies’ Institution (now H irk beck College) held on 
May 20, 1836, the president. Dr Rirkbeck, is reported 
to have said that “This establishment was still 
flourishing, and thoso elsewhere were bocommg more 
numerous and more prosperous. The most remark¬ 
able circumstance connected with tho prosperity of 
mechanics’ institutions was tho establishment of one 
at Cambridge, which had received the approbation 
and patronage of all the great and tho wise of that 
distinguished seminary of learning Endeavours 
hail been made to ostablish a mechanics’ institution 
at a place noar Bolton, but he (Dr Birkbeck) hail 
received a letter from the person who made the 
attempt, stating that the mean rate of wages was 
only 7 1 a week, and although the subscription had 
been dropped from 10a a year to 6a , he could get no 
subscriptions, nor any donations At Manchester 

and Liverpool, however, the progress of these insti¬ 
tutions had been great The number of members 

belonging to the metropolitan institution was 1,123* 
exclusive of honorary members , that of Manchester, 
including honorary members, was 1,232, and that of 
Liverpool including honorary members, was 1,206 ” 

Theory of Respiration 

At a meeting of the Royal Society on May 21, 
1836, Dr William Stevens read the concluding portion 
of his paper on observations on tho theory of respira¬ 
tion After reviowmg the author’s remarks on the 
interaction of the air and tho blood and the experi¬ 
ments with wluch tho paper was accompanied, the 
report in tho Society’s Abstracts said • “Aocordmg to 
those views it is neither in the lungs, nor generally 
m the course of circulation, but only during its 
passage through the capillary system of vessels, that 
tho blood undergoes the change from arterial to 
venous; a change consisting in the formation of 
carbonic acid, by the addition of particles of carbon 
derived from the solid textures of the body, and 
which had combined with the oxygen supplied by 
the arterial blood ; and it is by this combination 
that heat is evolved, as well as a dork colour imparted 
to the blood. The author ascribes, however, the 
bright red colour of arterial blood, not to the action 
of oxygen which m itself is completely inert as a 
colouring agent, but to that of the saline ingredients 
naturally contained in healthy blood On arrival at 
the lungs, the first change induoed in the blood is 
effected by the oxygen of the atmospheric air, and 
oonsists of the removal of the carbonic acid, which 
had been the source of the dark colour of the venous 
blood ; and the second consists in the attraction by 
the blood of a portion of the oxygen, which it abaorbs 
from the cur and which takes the place of the car¬ 
bonic acid.” 
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Societies and Academies 

Paris 

Academy of Sciences, April 1 (V ft , 200, 1161-1256) 
Paul L angevin : A suggested experiment of M 
Dufour This experiment was suggested as one 
capable of differentiating between classical kine¬ 
matics and that of limited relativity A mathematical 
analysis shows that, in the form laid down by M 
Dufour, the experiment would fail to detect any 
difference A modification is suggested hy the 
author, which is theoretically capable of detecting 
the difference, but in practice it cannot be carried 
out Erntcst Khclanoon Experimental researches 
, on the optical dissymmetry of space Jules Haah 
'The algebraic structure of the admittances of a filter 
as a function of the frequency Florin Vasilesco 
The contmuity of the potential through massos and 
the demonstration of a lemma of Kellogg Gher- 
manesco Exceptional homogeneous combinations 
of integral functions AndkA Fortier The kine¬ 
matics of flow round profiles with hyper sustaining 
arrangements Adrien Foch and Charles 
Chartier The flow of a fluid below a sphere 

Pierre Lejay and Tsano Hitnu Chi Observations 
of tho intensity of gravity at the centre of China 
Table of results from sixty-five stations, showuig tho 
reduced \ allies of g and the corresponding anomalies 
Lucien Bull A liquid string galvanometer A 
mollification of tho string galvanometer, usuig a 
thread of water of 0 3 mm diameter Ch Lavanchy 
Genoral method of calculation for electrical net¬ 
works Pierre Girard and Paul Abadie The 
detection of molooular interactions by tho relaxation 
* time of polar molecules. Andr£ Charriou and 
Mllk 8 , Valette The influence of the cations on 
photographic emulsions Mllk C&cilb Stora Tho 
action of gases (hydrogen, nitrogen, oxygon) on 
photo-cells with colouring matters Mlle Yvette 
Cauchois Study of the L spectrum of meroury 
C G Bedreao The placo of protons and neutrons 
in tho natural systematic of tho clemonts B 
Kurtchatov, J, Kurtchatov and G Latychev 
The disintegration of boron by slow neutrons Tho 
vapour of methyl borate was acted upon by slow 
neutrons and the effects followed by tho Wilson 
method Tho photographs show that the disintegra¬ 
tion was accompanied by the emission of two heavy 
particles and not three as found by Chadwick and 
Goldhaber B Kourtchatow, I Kourtchatow, L 
Myssowsky and L Roussinow An oxample of 
artificial radioactivity, produced by bombardment 
with neutrons, without capture of the neutron 
Georges Wole Study of the binary system 
strontium nitrate - strontium hydroxido E Rinck 
Solidification diagrams of tho alloys formed by two 
alkali metals, the potassium rubidium alloys 
Francois Puchb : The thermal decomposition of 
the chloride and chlorosalts of palladium Maurice 
Chaix : The ultra-violet absorption spectra of 
derivatives of diphenylene sulphide and diphenylone- 
sulphone Henri Guerin , The reduction of the 
arsenates of the alkaline earths by carbon Tri- 
caloium and tnstrontium arsenates Guy Gibe 
The formation of basic sulphato and tho precipitation 
^>f nickel in solution by magnesium. Pierre Carr£ 
and David Lirermann : The reaction of thionyl 
chloride and phenylglycolhe aeid M. Tiffenkau 
and P. Weill : The hydrobenzoui dehydration of 
phenylethenylglyeol. The formation of a-phenyl- 


crotomc aldehyde Victor Harlay Some silver 
compounds of thiosemicarbazidn and of the tluosemi- 
carbazones Francois Salmon-Lagagneur . Some 
reactions of the chloride of the a-monomtrile of 
camphoric acid Ihsac Koba anil Mitsuo Shoyama 
The frequency-temperature characteristics of quartz 
plates oscillating with zero temperature coefficient 
J Franc dk Ferri^he The history of the loess 
soils of the Rhenish terraces in Hauto-Alsace Louis 
and Henri Longchambon The extension of the 
Toarcian hydrocarbon facies in tho east of France 
Ch Combier Tho constitution of the sand winds 
in Syria Robert Gibrat and Georges Viel The 
relation between tho electrical conductivities of the 
air and tho danger arising from lightning It 
Guizonniek Tho amplitude of the semidiurnal 
component of the gradient of terrestrial electric 
potential and solar activity Mmk C Sosa-Bour- 
douil . Physiological researches on the parents and 
hybrids of the bean, Vtrttt Fatm Maurice Marie 
Janot The action of folhculine and eqinlemne on 
tho development of the hyacinth Joseph and 
Charles Bougkt Cultures of tubers obtained by 
the germination of seeds of potato raised in the 
mountains in 1933 Robert Echevin The absorb¬ 
ing power of soils towards magnesium chloride 
Louis Maumk and Jacques Dulac The C/N ratio 
in the wheat plant at hi ading anil flowering its 
marked variations with the medium James Basset. 
Eugene Wollman, Michel A Machebieuf and 
Michel Bardaoh The biological effects of ultra 
pressures tho action of high pressures upon tumours 
Mllf Henriette Garrault The formation of 
rods of elastoiiline in embryos of Salmons!®. P 
Lecomte du NoOy and Mllk Viviane Hamon 
A now method of estimating the diphtheria anti 
toxin by the viscosity. Ren& Lbgroux and Andr£ 
Lwoff The schizogonie evolution of the macro- 
gainetocyte of Hcemoprottus paMce KrAdAric 
DrrtNERT Study of the clarification of water by 
micro-organisms Paul Giroud and Harry Plotz 
Crossed immunity between cultures of histone 
exanthematic typhus (murin) and tho virus of 
passage 

Cracow 

Polish Academy of Science and Letters, March 4 M. 
Wolfkk Tho effective section of the neutrino 
Starting with the measurements of Chadwick and 
Lea, and taking account of the ionisation by the 
secondary electrons, the free path of tho neutrino m 
normal air is about four million kilometres, corre¬ 
sponding to an upper limit of the effective section 
of the neutrino of about 7 x 10 ”* cm * Mlle. S 
Szafranska . The viscosity of mixtures of hexane 
and nitrobenzene in the neighbourhood of the critical 
temperature of solution. The isothermal lines of the 
viscosity of mixtures are quite regular in the region 
not showing the phenomenon of opalescence This 
is not in agreement with the results obtained by 
Drapier and it is suggested that these irregularities 
were duo to Reynolds’s condition not being fulfilled 
B Kamienski • A method of measuring tho dielectric 
potentials at the surface of separation of the phases 
solution • air A dynamical method is employed, 
the solutions flowing concentrically together Owing 
to the surfaces being continually renewed, the results 
are more constant than those obtained by the static 
method. L Marchlkwski and J Skulmowski 
The absorption of ultra violet rays bv certain organic 
substances (38) L. Marchlewski and W Urban 
czyk : Studies of some chlorophyll derivatives 
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M Khiazkiewicz . Zone of the Carpathian klippeu in 
the neighbourhood of Andrychow (2) The klippea of 
Panska C6ra and of Targanioe W Szafkk The 
forest and steppe of the western part of Podolie 
A. Bursa • List of the Algsn collected in the waters 
of the Polish shore of the Baltic Melk M Skalin- 
ska Cytogenetic studies on a totraploid hybrid of 
Aquilegta T Sulma . Remarks on the ooology and 
distribution of the lichens m the Lublin plateau. 
Mt.ljb J Woloszynska Some remarks on Attheya 
decora, a very rare planckton diatom Mlle J 
Woloszynska The efflorescence of tho Cyano- 
phycem in tho gulf of Gdansk, and the abundant 
dev elopment of the diatom Chaetocero* Etbentt 

Leningrad 

Academy of Sciences (C R , 1, No 4, 1935) N 
Romanov The possibility of connecting the Pavlov 
theory of conditioned rofiexos with the theory of 
probabilities I Prtvalov Some problems of the 
theory of subharmonic functions (1) L Kantoro¬ 
vitch Continuation of linear functionalR K 
Nikolskij Relation botwoon the field equations 
of Bom Infold and Dirac’s quantum equation E 
Gross and M Vuks Tho Raman spectrum of 
amorphous bodies L Groshev The crj stal 
photo effect in naturally coloured rock salt K 
Andrkjkv Tho burning of explosives S Namet- 
KiNandN Melnikov Contribution to the chemistry 
of organic compounds of thallium J Ellknhokn, 
A Prokofjeva and H .1 Muller Optical resolu 
tion of chromosomes of Drosophila by means of 
ultra-violot light P Terfntjev Contribution to 
the problem of the real significance of the Pearson 
type of distribution curves in tho case of biological 
objects E Wermel and M Mickkvich Influence 
of hormones on the growth of tissue cultures A 
Lindbero Influence of caffem on tho activity of 
the outer layer of the cerebral hemispheres S 
Kaganovskaya and A. Shlykova Influence of 
potassium chloride and calcium chloride on the 
respiratory metabolism of nerves. L Yakubova 
The biogeographie division of tho Black Sea on tho 
basis of composition and distribution of its centhos 
fauna S Taranetz and A Andriashev A new 
fish of the family Zoarcidae from tho littoral fauna 
of the Commanders’ Islands 

VrENNA 

Academy of Sciences, March 7 Jo van JuRiSid 

Morphology and teratology of the blooms, and 
propagation, of BryophyUum crenalum, Baker Karl 
Przibram . Fluorescenoo of fluorite (5) Fluorescence 
of europium diohlonde, and alkali halide europium 
phosphors Pure europium dichloride shows a bright 
purple fluorescence , the spectrum exhibits the blue 
fluorite bands and, in the red, a narrow hno-like 
band at 690 mp and a paler one at 630 mp, correspond ■ 
mg with that given by fluorites As previously sup 
posed, the blue bands of fluorite aro those of bivalent 
europium, and the same is probably the case for the 
rod bands Europium may be rendered capable of 
fluorescence by incorporation m alkali halides, and 
then shows, after radium irradiation or heating, the 
red and blue bands ; the latter serve as a sensitive 
indicator for europium. G. Natta, M Baccaredda 
and R Rigamonti Electron diffraction as an aid 
to the determination of the structure of organic 
substanoes. Kubt Ehrenbero : Comparative studies 
of juvenile skulls and milk-teeth of the cave hyena 
and its reoent relatives. 
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Forthcoming Events 

[Meeting* marked unth an asterisk art open to the public ] 

Sunday, May 19 

British Museum (Natural History), at 3 and 4 30 — 
M A Phillips “Fossil Reptiles’’ * 

Monday, May 20 

Royal Geographical Soi ikty. at 5 —J Wright “The 
Hagavatn Gorge, Iceland” 

National Institute of Industrial Psychology, at 
5 3d -(London School of Hygiene and Tropical Medicine, 
Keppel Street, W C 1) —Prof Major Greenwood “Tem¬ 
peraments Physical and Psychological in Modem 
Science” * 

Thursday, May 23 

Royal Society, at 4 30—Prof J Barrroft “Foetal 
Respiration’’ (Croomon Lecture) 

Sr Mary’s Hospital, London, at 5 —Dr C H 
Androwes “Tho Cancer Problem Some Fresh 
Clues” * 

Chadwick Public Lecture, at 5 30 - (m Mansnn House, 
26 Portland Place, W 1) —Miss Noel Tidy "Physical 
Exercises Educational and Preventive”.* 

Chemical Society, at 8 -Prof J E Coates Haber 
Memorial Lecture 


Official Publications Received 

Great Britain AND Ireland 

Air MinUtry Aeronautical Research Committee Reports and 
Memoranda No 1621 (8 178) One-Photographic Measurements of 
Speed snd Attitude of Southampton Aircraft when Taking OS and, 
Alighting By A K Woodward Nutt snd Ur 0 J Richards Pp 
13 + 7 Plates linet No 1623 (T 3488) Effect of Discs on the Air 
Forces on a Rotating Cyllndi r By Dr A Thom Pp 10+7 plates 
9d net No 162# (T 1534) Interference Effect of Surface of Sea 
on a Flying Boat My W L Cowley and G A McMillan Pp IB+ 8 
plates Is net No 1627 (T dB86) Tosts or Six Aerofoil Section* 
at Various Reynolds Numbers In the Compressed Air Tunnel By 
E F Keif, Dr R Jones anil A H Bell Pp 28 1-6 plates D M 
net (Loudon H M Stationery Office ) 

Oth sr Countries 

Meientutklmuslaltoksen J ulkalsu HaveforskningHlnstltutets Skrlft 
No 98 The Thatossologlcal Summer Cruise In 1934 By E Palmi'n 
Pp 17 No 99 Vedrnkorkounarvoja 1933 (Vattenstindsuppglfter 
1933) By 8 K StenIJ Pp B2 No 100 Regular Observations of 
Temperature and gallnltv In the Seas around Finland, July 1933- 
June 19.14 By Gunnar Granquist Pp 4B (Helsinki Merentut- 
klmuslaltos Ilavaforsknliigslnstitutet) 

Proceedings of tho California Academy of Self nccs, Fourth Series 
Vol 21, No 20 The Templeton Crocker Expedition of tho California 
Academy oi Sciences. 1932 No 20 Tho Termite* By 8 F Light 
Pp 233-250 + plates 9 -10 No 21 The Templeton Crooker Expedition 
to Western Polynesian and Melanesian Islands, 1933 No 21 Some 
Marine Plants of Southeastern Melanesia By william Albert SotchelL 
Pp 269-270+platea 11-15 (San Francisco California Academy of 
Sciences ) 

Zoologies Vol 19, No 1 Tile Distribution of Certain Whales 
shown by Logbook Records of American Whalcehipe By Charles 
■nklns Townsend Pp 50+4 platen Vol 19. No 2 Tho Vampire 
, a Presentation of Undescrlbed Habits and Review of Its History 
Raymond L Ditroara and Arthur M Grecnhall Pp 63-76 + 
os <V-J (New York New York Zoological Society ) 


il Bureau of Standards 


Haskins Townsend 
Bat ~ ■ “ 

Bv ___ _ 

plates 5-7 (New York New _ . 

U 8 Department of Commerce _____ 

Research Paper HP 756 A Maxwell Triangle yielding Uniform 
Chromatlclty Scales By Deane B Judd Pp 41-67 (Washington, 
D C Government Printing Office ) 5 cents 

Ceylon Sessional Paper 4 —1936 Report and Accounts of the 
Cooonut Research Scheme for 1934 Pp, 11. (Colombo Government 
Record Office ) 15 cents 


---jsung doors, XVIIth and XVlIIth 

Centuries snd onwtrds (No 474 ) Pp 36 (Cambridge . Bowes snd 

General Catalogue of Books, with a selection of Atlseee and Map*. 
(No 585 ) Pp. 98 (London Francis Edwards, Ltd ) 

Catalog and Prloe List of Eastman Organic Chemicals Twenty- 
sixth edition 112 (Rochester, N Y.: Eastman Kodak Co.) 

The Salermo Process and the Extraction of OU from Oil Shales and 
Torbaoltes Pp. 24 (London . Salermo, Ltd.) 
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Art in Modem Industry 

T HE attention which lias been given in recent 
months to industrial design and the 
relations between art and industry has an im¬ 
portant bearing on other profound problems of 
the machine age In spite of their efforts to 
foster healthier relations between creative design 
and craftsmanship, Ruskin and his sohool must 
take a large share of responsibility for the belief 
that a machine could not produce a thing of 
beauty While explaining that the wisdom of art 
consists in its unselfish devotion to the service of 
man, while insisting on the necessity for providing 
elements of beauty in tho surroundings of the work¬ 
man, and that art does its duty “in completing 
the comforts and refining the pleasure's of daily 
occurrence and familiar service”, Ruskin brought 
a somewhat ngid conservatism to bear on the 
use of now materials in art, particularly the use 
of metals 

This attitude to the products of mechanical 
industry is rapidly passing, and even the most 
Heating visit to such an exhibition as the British 
Industries Fair reveals the extent to which 
methods of mass production are now providing us 
with things of intrinsic beauty alike in plastics, 
textiles and many other fields Particularly is 
this to be observed in relation to the new con¬ 
structional materials with which science is pro- 
viding tho building industry, tho significance and 
utility of which are only now beginning to be 
realised by the public 

These new materials are now findmg expression 
in new forms adapted to their own inherent 
qualities and the specific and sometimes novel 
needs of the community to-day They are not 
being impressed rigidly into those forms in which 
craftsmanship of the past expressed the beauty 
and utility of older materials The significance 
of this point can scarcely be over-stated In fact, 
Ruskin’s objection to the use of iron in archi¬ 
tecture was to the use of iron in tho way in 
which stone had been used in the past, rather 
than to its use in new ways adapted for the 
expression of its own valuable qualities It would 
be difficult to adduce from his writmgs objections 
which could be validly advanced against tho 
form which the use of steel in structural work is 
taking to-day. 

We are, in fact, witnessing to-day the escape of 
industrial design from the fetters of the past, and 
an impetus is being given to the creative instinots 
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the full effect of which is far from being felt The 
manufacturer is now concerned less with imitating 
the past than with discovering new methods of 
artistic expression for the now powers and 
materials Industrial design has acquired a new 
significance, none the less important because it 
permitB the production of beautiful and artistic 
objects by the thousand or ten thousand where 
the old individual craftsman could turn out only 
units or at most dozens It affords an opportunity 
of expression to these oreativo instincts of man 
which is akin to the opportunity afforded in the 
scientific researches that have provided industry 
with the new materials upon which such design is 
executed 

The reaction of science upon industry thus itself 
ensures that industrial art shall be dynamic 
Design is influenced as much by the materials and 
methods at its disposal as by taste and education, 
and failure to respond to the resources m the way 
of new materials placed at its disposal by the 
development or adaptation of technique, can be as 
disastrous as failure to respond to aesthetic con¬ 
siderations, or lack of sympathy with the spirit 
of the age m which the designer or craftsman 
works. 

Industrial design is thus more than the appli¬ 
cation of art to a product in accordance with the 
inclination of an artist. It goes deeper than the 
sketching of graceful lines and masses The 
industrial designer must understand tho desires 
and fancies of the public, whether as a result of 
careful surveys or constant familiarity with the 
qualities m an article which promote sales. Ho 
must not only be familiar with the relative ad¬ 
vantages and disadvantages of the similar and 
competitive articles on the market but also under¬ 
stand something of the possibilities and limitations 
of the factory where the article is manufactured. 
For him the skilful selection which constitutes art 
depends as much on research as the manufacturing 
processes resulting in the article to which the 
designer’s art is applied 

Under modem conditions, therefore, the task of 
the industrial designer has become ever more 
complex, and indeed almost insoluble except when 
he works in close alliance with the scientific worker 
as well as the artist. Only from science can he 
acquire full understanding of the properties of the 
materials of industry and the processes by whioh 
they are worked; for upon this knowledge alone 
can be based a technique and resourcefulness m 
design capable of giving full expression to the 


possibilities of the materials or the highest satis¬ 
faction to man’s artistic and sesthetio requirements. 
The note of service is as dominant in art as in 
science and ib indeed one of their strongest links. 

The improvement of industrial design and the 
development of closer relations between art and 
industry do not depend upon the manufacturer’s 
efforts alone Many of the industries conoemed are 
traditional and dominated by the outlook and 
spirit of craftsmanship, with all its inherent ad¬ 
vantages and defects. In such industries, side by 
side with the scientific worker’s task of determining, 
by tactful and harmonious co-operation, the basio 
principles underlying traditional practice, some¬ 
times of centuries standing, there is the task of 
assisting the craftsman to adapt himself to changed 
materials and ohanged conditions The very 
strictness with which in the past the members of 
a craft have guarded their organisation, no matter 
how high their ideals of service or individual 
efficiency, has discouraged receptivity of new 
ideas and adaptation to new conditions 

This position is the more serious when—os to¬ 
day—under the influence of science, new materials 
and new techniques are being created which are 
outside the traditional experience of the craftsman 
and for which that experience affords little or no 
guidance The essential task is thus one of educa¬ 
tion—of assisting the craftsman or designer to 
acquire the knowledge which will enable him to 
cope with the new conditions and use the new 
materials, while safeguarding the individual in¬ 
stincts and ideals of craftsmanship which inspire 
the finest work. In certain industries, such as 
building and decorating and the paint industry, 
such educational work is urgently required. In¬ 
creased facilities in connexion with tho teaching 
organisations with which such crafts are already 
equipped, for the systematic demonstration, ex¬ 
amination and handling under practical conditions 
of the new materials now available, are highly 
desirable if the average craftsman is to be kept 
abreast of current scientific developments m 
industry affecting his occupation. 

Developments along these lines should be of 
advantage to the manufacturers of the newer 
materials, as well as to those who use them and 
the publio for whom the oraftsman works. The 
lack of personal knowledge of the average painter 
or builder, for example, of many of the new pig¬ 
ments, oils, resins, diluents, plastios, etc., not 
merely hinders the artistic use and development of 
the new products, but also prevents the craftsman 
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adopting the critical and independent attitude 
that ho adopts to tho old and more familiar 
materials of lus craft Only slowly can he acquire 
the practical knowledge which at once frees him 
from dependence on manufacturers’ recommenda¬ 
tions and then permits the skilful selection which 
is tho ossencc of art 

To some extent no doubt, developments in the 
training of those entering traditional industries or 
occupations may lead to a more scientific outlook 
and to greater receptivity to new ideas With the 
present rate of industrial change and development, 
however, the need for practical experience of tho 
new materials upon which we have touched will 
persist The craftsman cannot work with new 
materials without experience of them, however 
ready he may be to adopt them in his work, and 
however much wo may do to improve tho facilities 
for tho collection and dissemination of modern 
technical knowledge, or the scientific and technical 
side of the training of tho recruits for such occupa¬ 
tions, it is only with the co-operation of tho pro¬ 
ducers of the new materials that the qualified 
craftsman can acquire the experience which 
enables him to transmute them into the forms 
most adapted for everyday service in designs 


satisfying man’s artistic as well as his material 
demands 

Tho question of utilising for the w idest purposes 
of society tho qualities and advantages ol the now 
materials with which advancing technical and 
scientific knowledge has endowed mankind is thus 
not to be solved by the efforts of one class of 
workers alone It demands the skill of the crafts¬ 
man and artist, tho technique and method of the 
scientific worker, whether in academic or in in¬ 
dustrial work, the patience and inspiration of the 
teacher and the appreciation of the public for 
beautiful and serviceable things Only as these 
are in harmony can the finest results be achieved, 
and in each there must be not the wanton dis¬ 
carding of that which is old but tho skilful dis¬ 
cernment between tho old and new, based on 
definite knowledge which can select tho most 
appropriate material or method for tho purpose 
In all this thero is no room for blind prejudice 
The frank acceptance of change, and tho willingness 
to face all it moans, are no less tho secret of tho 
development of new industrial art than they are 
of mankind’s capacity to evolve a now order of 
society competent to handle tho dangers and 
difficulties of the present age 


Reviews 


Himalayan Geography and Geology 
7i Sketch of the Geography and Geology of the 
Himalaya Mountains and Tibet By Col 8 G. 
Burrard and H H Hayden. Revised by Colonel 
Sir Sidney Burrard and Dr. A M Heron Pp 
x-f-359 + xxxn + 65 plates (Dolhi ■ Manager 
of Publications, 1933.) 28 rupees , 43a 6 d. 

T HE original edition of this work, which 
appeared in 1908, was intended to mark the 
centenary of the first expedition sent to the 
Himalaya by tho Survey of India for geo¬ 
graphical purposes, having for its immediate 
object the exploration of the souroo of the Ganges. 
After just a quarter of a oentury, a second edition 
has been brought out. During these twenty-five 
years a great doal of detailed exploration of the 
region has been accomplished and much new 
ground has been broken 

The book is divided into four parts dealing with 
(1) the high peaks of Asia, (2) tho principal 
mountain ranges of Asia, (3) the rivers of the 
Himalaya and Tibet and (4) the geology of the 
Himalaya. 

When the high peaks are classified, it is found 


that of those the heights and positions of which 
have been determined by tho Survey of India, 
there are no less than 135 more than 20,000 feet 
high There is an interesting discussion on the 
errors of the adopted value of tho heights of peaks. 
In the case of high mountains it has not been 
possible to observe reciprocal angles, that is, 
observations cannot be made from the peak itself 
on account of tho physical difficulty involved in 
transporting instruments to tho top On this 
account wo have to depend for accurate results 
on tho assumption of a correct coefficient of re¬ 
fraction, Hinoo relraction, among other souroes— 
for example, the deviation of gravity—is liable to 
produce the greatest error An interesting detailed 
analysis is given of tho height of Mount Everest 
and other high summits as obtained from tho 
several stations of observation, the object being 
to show the degree of uncertainty attached to 
heights of great mountains by tho limitations 
imposed on the surveyor Since tho first edition 
a great advanoo has been made in our knowledge 
of the effeots of atmospherio refraction, due to tho 
investigations of Dr de Graaff Hunter, who has 
worked out a value for the coefficient dopondent 
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on height, temperature and pressure Tables for 
use with this method are found in “Auxiliary 
Tables of the Survey of India”, Part iii 

How a region, once undoubtedly under the sea, 
ir now occupied by great mountain ranges, still 
remains without a satisfactory explanation The 
elevation of the Himalayan Mountains appears to 
be duo to tho folding of the earth’s crust, under 
the influence of a tangential foreo acting from tho 
north, raising the floor of tho Tethys soa which 
covered this area in past geological times This 
folding was accompanied by the welling-up of 
granite and gneiss from tho interior which now 
forms the mam core of the great ranges Con¬ 
current with elevation, erosion was at work pro¬ 
ducing the complicated and confused masses wo 
see to-day The most potent cause* of mountain 
building may have been the contraction of the 
earth’s core, and the consequent wrinkling of tho 
crust, m attempting to accommodate itself to a 
smaller intenor However, to every theory which 
has been propounded objections have been raised 
on the ground of inadequacy of any known cause 
The tectonic action is probably going on still, as 
evidenced by frequent earthquakes 

It is of interest to note that the conspicuous 
light brown band of rock at the base of the final 
pyramid, so well known from the pictures of the 
Mount Everest expedition, is not a sill of granite 
but is really calcareous sandstone Tho final 
pyramid is composed of dark calc-schist 

Tho great nvers of tho Himalaya present also a 
difficult problem There is scarcely a mountain 
range m Asia that has not been out across by a 
river Nearly all the rivers rise behind, that is 
to tho north of, tho ranges, which they cut through 
more or less at right angles on their way to the 
plains of India A remarkable feature is that when 
a river breaks from a trough, the range which is 
pierced is generally tho higher of the two, also 
the gorge where the break through takes place is 
often situated noar the highest point m the 
neighbourhood Probably more than one cause 
has been at work to produeo these remarkable 
results One can imagine the rivers as serving tho 
primeval drainage when tly floor of the Tethys 
sea first emerged as dry land When subsequent 
wrinkling of the crust took place tho rivers were 
able by erosion to maintain their courses, modified, 
no doubt, by the inequalities of elevation and 
the necessity for having to seek lines of least 
resistance. 

Part iv is devoted to the geology of the Himalaya 
and is from the pen of the late Sir Henry Hayden 
of the Qeologioal Survey of India. We have only 
space to mention one point of interest to which 
attention is directed That is the “mam boundary 
fault” It extends the whole length of the Himalaya 


from Jammu State to Assam It is a reversed fault 
along which the older rooks have been thrust over 
the younger It has particular practical significance 
as it is in its proximity that at least throe serious 
earthquakes have occurred within the last forty 
years, the most recent being the Bihar earthquake 
of January 1934 This seems to Rhow that the 
thrusting and folding forces are still at work 
Where, for any reason, resistance is offered to this 
action, building up occurs of stress conditions, 
which eventually oausc a breakdown of the 
material with a resulting earthquake 

One of the original authors, Sir Sidney Burrard, 
has taken part m the revision, but tho other, Sir 
Henry Hayden, was unfortunately killed on the 
Alps by a rock-fall m 1923 His place lias been 
taken by Dr A M Horon, of the Geological 
Survey of India 

All who are interested in the Himalaya, or 
contemplate travelling there, will find this work 
indispensable as a book of reference No other 
publication treats of the region from tho same 
points of view The treatiso is profusely illustrated 
by maps and diagrams H. L C. 


Mathematics and Logic 

(1) A System of Logistic By Dr Willard Van 
Orman Quine Pp xi + 204 (Cambridge, Mass 
Harvard University Press , London * Oxford 
University Press, 1934 ) 20* net. 

(2) The Nature of Mathematics a Critical Survey 
By Max Black (International Library of 
Psychology, Philosophy and Scientific Method ) 
Pp xiv+219 (London Kogan Paul and Co , 
Ltd , New York . Harcourt, Brace and Co , 
1933 ) 10* 6 d not. 

(3) Idealistic Logic . a Study of its Aim, Method 
and Achievement By C R. Morris Pp. ix+338 
(London . Macmillan and Co , Ltd , 1933 ) 
12* 6 d net. 

T HE number of those who still believe m 
a perfeot continuity between logio and 
mathematics does not appear to inoroase to 
any appreciable extent Gone are the heroic 
days when Russell’s aphorism to the effect that 
“Logic is the youth of Mathematics, and Mathe¬ 
matics is the manhood of Logio” was reverently 
admitted to be a proved belief The dazzling 
complexity and austere beauty of tho “Prinoipia 
Mathematioa”, a perennial masterpiece of which 
British thought has every right to bo proud, 
caused people to hesitate taking up Russell’s 
ohalienge “to mdioate at what point m the 
suooessive definitions and deductions of Principui 
MathemcAica they oonsider that Logio ends and 
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Mathematics begins” A casual visit to any public 
'or college library would show conclusively that 
persistent thumb-marks can scarcely be found 
beyond Part 1 of the first volume of the “Princi- 
pia” faith leaves the “Prolegomena to Cardinal 
Arithmetic” and the last two volumes of that 
monumental work shrouded in their virginal 
bnlhance What is more, authors of textbooks 
of logic have asserted that negation and disjunction 
are the basio operations proposed m the seoond 
or lit ion of the “Pnncipia” they had failed to 
realise that there is an “Introduction to the 
Second Edition” in which Russell and Whitehead 
adopt as primitive m the propositional calculus 
the single notion of ‘incompatibility’, and direct 
the reader to replace their original theory of 
generalised deduction by an important chapter 
given m an appendix at the end of the volume and 
based entirely on tlio stroke notation 

Logicians, however, remomborod that authority 
is not always a sound foundation for argument 
With patience and ingenuity, they tried to verify 
the footsteps of the masters Soon enough, 
blemishes which were invisible to the inexperienced 
wore revealed in tho structure of “Pnncipia” and 
diligently discussed by the experts. For oxample, 
F P Ramsey tned to dispense with the non 
formal Axiom of Reduoibihty by using functions 
defined in terms of truth-values with a minimum 
of specifio reference to symbols L Wittgenstein’s 
onticisms, on the other hand, may have led 
to some improvements in tho exposition of tho 
logistic thesis, but they really constituted a repudi¬ 
ation of its main tenet that logic can bo deduced 
from mathematics L Chwistek has also tried 
to bring the unruly Axiom of Redueibility back 
to the fold, without winning, however, tho un¬ 
reserved approbation of the authors of “Prin- 
upia” H M Sheffer, H Weyl and .T Nicod, 
among others, have also suggested improvements , 
but those can scarcely bo taken as adding an 
ounce of proof to the mam contention of tho 
logistic thesis 

(1) A new line of approach is taken by Van 
Quine in his “System of Logistic” through which 
he proposes to remedy some technical difficulty of 
the “Pnncipia”. He finds that the system of the 
“Pnncipia” depends not only on the pnmitive 
notions of incompatibility and universal quantifi¬ 
cation, but also upon a senes of operations of 
predication and abstraction , and furthermore, 
that the explicit postulates and formal rules of 
the “Pnncipia” must be supplemented by one 
senes or another of informal rules governing 
substitution upon function vanables. To mend 
this situation Van Quine proposes a system in 
which propositions are constructed as sequences 
of a sort; quantification and the vanous devices 


of tho propositional oalculus are developed in 
terms of classes, and propositional functions are 
entirely eliminated from the new system, their 
duties being taken over by class variables Tins 
clean sweep of ono of the major technical com¬ 
plications of tho “Pnncipia” is made possible by 
the adoption of certain new basic notions ade¬ 
quately expressed in an improved symbolism 

The fundamental notion from which the new 
system starts is that of ‘ordination’, whioh includes 
the traditional subject—predicate doctrine—as one 
of its particular exemplifications For example, 
tho proposition predicating whiteness of this paper 
is simply the sequence (whiteness, this paper), the 
comma being used as the new symbol for 
ordination When propositions are construed as 
sequences, identity between projiositions bocomos 
merely a case of identity between sequences , and 
these are identical only when their respective 
affixes are identical and their respective bases aro 
identical 

The two other primitive ideas of the system are 
‘oongoneration’, expressed by placing the sign of 
the operand in square brackets ‘[a - ]’, and ‘ab¬ 
straction’ expressed notationally in tho form ‘x y’ 
Tho first operation always refers to a class x and 
indicates that its result ib of next higher type than 
the operand x The second operation affects a 
variable x, which is placed under tho circumflex, 
followed by a propositional expression A set of 
‘rules of inference’, definitions and six postulates 
helps to manipulate these primitive notions and 
to derive new thooiems According to this 
symbolism, for example, the familiar notation of 
material implication is replaced by [ip], y q, 
and the definition of number 1 is symbolised as 
the class of all unit classes of sequences 

The higher generality of this new system is 
proved by its author through the deducibility of 
the system of the “Pnncipia” The novelty of the 
alleged deduction consists less in the reduction of 
the formal postulates of the system, than m its 
assimilation of tho Axiom of Reduoibihty as a 
‘trivial’ theorem This part of tho deduction as 
well as those deabng with desonptions and with 
unity are probably those which will bo submitted 
to a closer scrutiny prior to their integration into 
a wider philosophical doctrine involving an appre¬ 
ciation of the relation of the new system of logistic 
to intuition and to the development of mathe¬ 
matics At this stage, however, Van Quine 
wisely avoids discussing the relationship of logic 
and metaphyeios But if, as Prof Whitehead says, 
“Logic prescribes the shapes of metaphysical 
thought”, such a disoussion will not be long in 
taking shape. In the meantime we have little 
hesitation in sharing the belief expressed m Prof 
Whitehead’s preface, that Van Quine’s book 
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constitutes a landmark in the history of the 
subject 

(2) Among the many logicians who have devoted 
their labours to a patient analysis of tho “Prin- 
c-ipia”, Max Black has produced an excellent 
monograph m which he lays bare some funda¬ 
mental deficiencies of the logistic method, and 
in whioh he proposes some suggestions for a 
reconstruction of tho “Pnncipia”. Ho objects to 
tho logistic definition of natural number, shows 
that Declokind’s definition of a real number is 
based on intuition, and denies that the logistic 
treatment of infinity and the continuum clari¬ 
fies these notions. The difficulties begin with 
the calculus of propositional functions, inter¬ 
preted in extension, whcio many more primitive 
notions are actually used than are enumerated m 
tho “Principia” The derivation of mathematical 
functions from propositional functions and de- 
senptions involving tho uro of ‘incomplete symbols’ 
is not at all satisfactory circularity and incon¬ 
sistency lurk in tho background, whilo the 
definition of identity, the true nature of incomplete 
symbols, tho status of classes and tho intuitions 
impliod in the notions of infinity and continuity, 
involve lion-formal elemonts which should not be 
integrated m a rigidly deductive system All 
these points are forcibly brought home, though 
Max Black’s discussions are often sketchy, and 
fundamental criticisms aro indicated rather than 
developed 

The line of reconstruction suggested by Max 
Black is based on the necessity of working out an 
mtensional interpretation of propositional func¬ 
tions, and on tho initial distinction between the 
philosophic and the systematic aspects of the 
logistic system Its technical achievements can 
be saved by an elaborate reconstruction of its 
symbolism, by an analysis of the conditions of 
its significance or by sacrificing its original ambi¬ 
tions After all, similarities between logic and 
mathematics spring from the fact that logic, in 
its philosophical aspect, is tho syntax of possible 
states of affairs, while mathematics is tho syntax 
of all organised systems. Tho relation between 
mathematics and logic is therefore neither identity 
nor that of conclusions to promises This view, 
on the other hand, is strengthened by tho pro¬ 
nouncements of tho formalist and the mtuitionist 
schools of thought, of which Max Black gives a 
short but excellent exposition 

(3) If the Russellian tradition of logic thus fails 
to give a formal account of mathematics, so does 
also the idealistic logic, of which C R Moms 
supplies a critical survey of its development from 
Kant to Bradley The two typos of logic aro 
widely different • the first claims to be independent 
of psychology and metaphysics and to restrict 


its inquiry to the study of the possible inferential 
relations between propositions , while tho seoond 
trios to bind thought with expenonce and to give 
thus an ordered and necessary account of reality 
as a whole Roughly speaking, the latter tradition 
seems to have a wider following at Oxford , while 
the former has Cambridge for its stronghold They 
both sot out in their course with tho conviction 
that Aristotelian logic is inadequate and that 
empirical psychology cannot produce an adequate 
theory of thinking Their reasons for this con¬ 
viction aro, however, different, and while tho main 
grudge of symbolic logic against Anstoteliamsm 
is that its analysis of tho various forms of pro¬ 
positions and deductions is too restnotod and in¬ 
complete, tho indictment of idealism against 
traditional logio is that it fails on the whole to 
explain modern science 

Idealistic logic holds that thinking is a dis¬ 
cursive operation , so that a judgment is never 
final, since it is always modified and corrected by 
a developing system of judgments. Thinking is, 
moreover, qualified by the mind, which is spon¬ 
taneously creating a systematic unity. Con¬ 
sequently, 0 R Moms is at groat pains to show 
that ldoalistic logio does determine a jynon tho 
character of oxporionoo through an analysis of the 
forms of thought Yet it is diffioult to see how he 
can claim for it any other result than a legitimate 
dofonco of science and tho possibility of knowledge 
against sceptioism In particular, if ho can show 
that all statements in tho empirical sciences are 
perfectible by the developing system of judgments, 
he doos not prove that this is also tho case for 
mathematics In other words, the absoluteness 
of mathematical propositions cannot be explained 
by the general method of idealistio logio involving 
an interconnected senes of progressive levels of 
reality, as they cannot be reduoed to corrigible 
judgments Tho best argument C R. Moms finds, 
though fully aware of its limitations, in favour ot 
an idealistic account of mathematics is as follows 
In other spheres thought proceeds by producing 
systems , certainly m mathematics the statements 
aro the work of an active function of the mind , 
we may take it that it is the essonoe of thinking 
to be systematic here also , a mind which is else¬ 
where active m tho acquisition of knowledge can 
scarcely, here and there in the course of its ex¬ 
perience, be wholly passive, at least in the gaining 
of knowledge 

This, however, is only a pious hope ; for we are 
still left with the unexplained difficulty that in 
mathematics the actual system-building itself 
seems to be without empirical taint, while else¬ 
where it is not C. R. Moms thinks that idealistio 
logio came to gloss over this difficulty largely 
because of its emphasis on instances taken from 
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physics which, owing to its overwhelming use of 
mathematics, is a misleading ease He has to 
confess also that the special nature of mathematical 
reasoning has to be left reluctantly as an out¬ 
standing, unsolved difficulty We bolieve, never¬ 
theless, that it is in the light of higher principles 
and beliefs that mathematics finds its value and 
ultimate purpose Thomas Greenwood 


The Natural Sugars 

The Carbohydrates By Dr E F Armstrong and 
K F Armstrong (Monographs on Biochemistry) 
Fifth edition Pp vn + 252 (London, Now York 
and Toronto Longmans, Green and Co , Ltd , 
1934) 15 s. net 

T7J7ITH the publication of the volume under 
' ’ review, the revision of “The Simple Car¬ 
bohydrates and the Glucosides” is completed In 
the present fifth edition of this well-known work, 
the original material has been divided into two 
volumes, one of which, “The Glycosides”, was 
published m 1931 and reviewed in these oolumns 
m that same year More fundamental aspects of 
sugar chemistry are now dealt with in “The 
Carbohydrates” In tho preparation of both parts 
of this odition, Dr. E F Armstrong has had the 
collaboration of his son—Mr K F Armstrong— 
whose recent lamentable death in the Tyrol has 
out short a career of great promise Wo take here 
this opportunity of offering to his distinguished 
father and grandfather an all too inadequate 
expression of our deepest sympathy 

“Tho Carbohydrates” deals only with tho 
natural sugars and their derivatives; but even 
with this restriction tho field is obviously a wide 
ono, even when, as the authors stato in their 
prefaoe, “we have . restricted as much as 
possible tho discussion of intricate structural 
problems” Tho reviewer is possibly unduly 
attracted by those same structural problems , and 
possibly it is thiB that leads him to regret some¬ 
what tho absence of a fuller historical account of 
the development of the important structural 
conceptions introduced by the first-suggested 
pyranose (amylene-oxidic) structures odvanoed in 
1923 for xylose and galactose. In view, too, of tho 
prominent part played by tho open-chain aldehyde 
formula in the earlier developments of carbohy¬ 
drate structure, some more extensive data might 
have been included oonceming the authentic 
pentamethyl aldehydio hexoses and similar com¬ 
pounds now known These may, however, be 
judged min or points Within the 250 pages of 
"The Carbohydrates” and within the limits 
already mentioned, there is presented a very well- 
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balanced survey of the present position of the 
sugar group 

During the decade which has elapsed since the 
appearance of the fourth edition the advances 
then foreshadowed have become, co-ordinated, and 
the appearance of the new edition is well-timed 
Obviously much had to bo omitted and the 
authors have selected well, and in tho wide field 
afforded by the sugars selection is not an easy 
matter To quote again the authors’ preface, “the 
sugars have attracted workers of every nationality 
Emil Fischer would have been well pleased 
to see that there had boon no loss of interest m his 
favourite theme and satisfied that his own work 
has stood tho tost ol time” The extensive develop¬ 
ments of Fischer’s work which have resulted from 
this international activity may readily be appre¬ 
ciated by comparing the chapter headings of the 
present edition with those of previous editions of 
the same work—expansion of old fields and the 
development of entirelv new ones are there very 
well shown 

“The Carbohydrates” as a whole will be of 
great interest and service alike to the sugar 
specialist and to workers m other fields Tho 
biochemist will probably find the last two chapters 
especially interesting These oovor tho relation 
between configuration and biological behaviour, 
and the problem of the synthesis of carbohydrates 
m the plant. 

Quantum Mechanics 

Elementary Quantum Mechanics By Dr R W 
Gurney Pp vi +160 (Cambridge At the 
University Press, 1934 ) 8s 6 d. not. 

T HERE is now a number of volumes of an 
introductory character on tho new quantum 
theory, and in reading them one is struck by tho 
diversity in the methods adopted for introducing 
the beginner to this subject Some begin with 
matrix analysis, some with generalised dynamics 
and others mingle philosophy with physics This 
diversity is largely due to the faot that thoro is, 
as yet, no acocpted formal method of approach, 
nor has it been decided what previous knowledge 
is to bo assumed on tho part of the student of the 
new developments The particular method of 
teaching tho subjeot will vary according to whether 
stress is to be laid upon its mathematical or 
experimental aspect. It would appear that many 
physioists regard the subject as almost exclusively 
suited to those with a considerable degree of 
mathematical training and ability. They will be 
agreeably surprised to find from this volume that 
it can be easily studied from the experimental 
physicist’s point of view. 
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The old quantum theory of the atom l>egan 
with a study of the properties of the Ruthorford 
model, the new theory begins with the study of 
the atom as a region of variation of potential 
The book under notioe illustrates the new methods 
by means of some simple problems and their 
appropriate energy diagrams The reader is bound 
to be familiar with these illustrative examples, and 
he will find that the new problems appear in a 
garb which is no more unfamiliar than an old 
fnend m a now suit The author’s method may 
well be adopted as the method of choice for 
beginning tins subject, especially for those whoso 
interest lies chiefly in experimental physics 
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In expanding the subjoot and m introducing 
the wave equation, a number of spooial problems 
is considered. Some of these are common to 
most books of this oharaoter, such as the problem 
of the hydrogen atom and of elootron spin Others 
are loss familiar and make an appeal to chemists 
as well as to physicists, suoh as tho subjects of 
valence bonds and molecular formation A 
chapter is dovoted to electrons in crystals and 
insulators and conductors 

It is not too much to say that of all the good 
elemontary books on tho subject, this volume 
brings out most successfully and simply the 
physical aspect of the rooent theory. 


Short Notices 


From Galileo to Cosmic Rays a New Look at Physics 

By Prof H U Lemon Pp xvm 1-450 (Chicago 

University of Chicago Press , London Cambridge 

University Press, 1034 ) 17» not 

The problem of telling, in sunplo fashion, something 
of the fundamental principles of physical science— 
the ordinary workaday notions whioh serve to liolp 
us m our dealings with a macroscopic world—as woll 
as something of yosterday’s sensational developments, 
is an important and urgent matter, but one of 
supreme difficulty 

What aie we to do in order to taler for, not only 
that exacting fellow, the intelligent layman, but also 
tho undorgraduato who is destined to go out in 
natural scienoe, m the classics, maybe oven with 
that cegrotat in botany which was tlic fate of the 
Rev. Lancelot Ludovic Soulsby ? Ho lias enough and 
to spare of expanding and of island universes, ho 
oan talk glibly of the principle of indeterminacy Is 
it possible, in a short, systematic oourao, to provide 
him with the essential background, and to give him 
some intelligent grasp of, say, the law of the con¬ 
servation of momentum, the measurement of horse¬ 
power, the kinetic theory of heat, an explanation of 
thunderstorms, tho propagation of waves, and so to 
lead him to the story of the nuclear atom, and 
atomio transmutation T 

Prof. Lemon has made a gallant attempt to 
achieve the almost impossible, and, in so doing, has 
pressed unto his service most of the devices known to 
modem pedagogy, a liveliness of exposition that 
does not degenerate into cheapness , a most un¬ 
orthodox use of the pictorial art, a number of vory 
fascinating stereoscopic photographs ; and an en¬ 
thusiasm for his subject tliat never fails him 

The result is an arresting volurno , m one respect, 
the book reminds one of tho original edition of 
Maxwell’s “Matter and Motion”—it is only the pro¬ 
fessional who oan realise the immense amount of 
labour which must have gone to its production It 
makes pleasant and easy reading, which, a boulevcrst- 
merit of an almost proverbial saying, affords some 
measure of the author’s industry. A. V. 


Board of Education Educational Pamphlets, No 

101 • Senior School Mathematics Pp 87 (Lon 

don H M Stationery Office, 1934 ) Is. net 
The recent reorganisation of tho elementary schools 
of Cheat Britain has naturally loti to tho establish¬ 
ment of a large number of ‘senior schools’ of various 
types Tho Board of Education has therefore jiub- 
lishod this pamphlet in order to give some guid¬ 
ance to toachcrs m laying out adequate courses m 
mathematics adapted to the varying needs of siuh, 
schools. ' 

Aftor an interesting introduction, there follow ton 
well written chapters on the Bcope of the work likely 
to bo of the greatest use to the pupils. Freed from 
examination preparation and purely formal stud), 
tho exploration of a suitable course becomes a vory 
thought-provoking task It will bo evident that a 
senior school will need more especially a practioal 
bias, and in mathematics, this means not only 
arithmetic of overyday life, but also considerable 
amount of actual practioal work, suoh as mechanical 
drawing, simple surveying and the like All those 
probloms are adequately discussed from many points 
of view, and Borne oxoellent suggestions are made. 
The final two chapters are particularly helpful, for 
they deal with the difficult and thorny problems of 
the special course for girls and the treatment of the 
backward pupil 

Progressive teachers of mathematics will he in 
thorough agreement with the suggestion concerning 
the unity of the several branches, arithmetic, algebra 
and geometry, given in par. 28, but it is doubtful 
whether that measure of agreement will bo afforded 
to the suggestion of par. 72 There seems no valid 
reason for suppressing the y in plotting a simple 
algebraic function; indeed, the complete equation 
V •=■ /(*) leads to a more intelligent grasp of the 
graphical representation and the relation between 
variables. 

The whole pamphlet, nevertheless, ib an inspiring 
contribution to a difficult problem, and teachers 
generally will welcome the many excellent suggestions 
made therein F. O. W. B. 
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Radio Receiver Measurements By Roy M Bivmartl 
Pp xu+ 116 (London- Iliffo and Sons, Ltd, 
n.d.) 4s 6d. net 

This “concise handbook for the radio seivico on 
gmeer” is a happy augury fot tho duy when radio 
service will bo done by engineers and not by ‘black- 
coat’ plumbers The author is chief inspector of 
broadcast receivers to a large manufai turing concern, 
and tho quality of the book, within tho limits which 
tin* author imposes on himself, is sufficiently guaran- 
t<*'d by this fact Tho limits aro much narrower 
than tho title suggests j tests made on tho 1931 
sehedule, on which tho work is based, will fail to give 
a really adoquato representation of receiver per 
formanco The book would, from this point of viow, 
be disappouiting and dangerous woro it addressed to 
tho tosting staff of the manufacturer But since it is, 
in fact, addressed to the men who must deal with 
the sot after it has left the factory, tho book may be 
\ery cordially commended. An urgently ncoiled rise 
in the standard of radio seryice work would rosult 
from its general circulation, but it is doubtful whether 
any very large proportion of those now offering 
themselves as radio service engineers aro fitted to 
benefit by the author’s guidance 

It is gratifymg to learn that tho manufacturing 
side of the industry is taking steps to improve the 
situation in this respect When thoy have done this, 
the manufacturers will perhaps find time to turn 
their eyes back to their own tost and inspection 
departments, which are, m many cases, quite un¬ 
worthy of their producing departments Too fre¬ 
quently tho inspection department allows tho sot to 
roach tho customer with faults of a much simpler, 
but no less annoying, nature than those discussed by 
Mr Barnard 

Tiefaeebuch em QuerechnUt durch die neuere Tiefsee- 
forschung In Beitragon von C W Corrons, A. 
Defant, F Goszner, W Stahlberg, O v Schubert, 
II. Wattonborg, G Wust (Das Moer in volk- 
stumliclien Darstellungon, Band 3 ) HerauBgegebon 
vom Institut fur Mooreskundo zu Berlin untor 
•Schriftleitung von Georg Wust. Pp. vi +144 + 10 
plates. (Borlin E S Mittler und Sohn, 1934 ) 
4 80 gold marks 

This is a compilation showing tho present position 
of resoarch particularly in rospect to the deeper 
waters of the ocean It is excellently put together, 
well illustrated and commendably brief It is 
dividod into as many sections oh there are authors, 
and it advbrtises the very honourable part that 
Germany has taken in marine exploration Route 
sheets of eight. German expeditions are reproduced. 
Of these expeditions, that of the Meteor of 1925-27 
will be of most interest to readers, since its scientifio 
results are not as yet generally known, and the present 
work is largely written by its scientific staff Tho 
Meteor's topographical work and that of the John 
Murray expedition, both based on sonic sounding, 
give a completely new conception of the bottom 
topography of tho oceans Furthermore, there were 
new methods and aims, here summarised, in all 


parts of tho work of this expedition, chemical, 
physical and biological Many selected sections and 
charts are given and those of the South Atlantic 
merit most careful study We require to settle many 
problems now by intensive work, especially topo¬ 
graphical, physical and chemical, in the Pacific, 
whore questions of circulation, tomporuturo, salinity , 
otc , aro sunplifiisl by its open character and great 
size This will be dear to all who aro interested 
enough to study this excellent little book 

The Structure of Spectral Terms By Pi of V\ M 
Hioks Pp xi+ 209 (London Methuen and Go , 
Ltd , 1935 ) 10a Od net 

Thk present volume, uitondod as a supplement to 
tho author's "Analvsis of Spectra” which apjieared 
m 1922, setH out at length the results of Ins investiga¬ 
tions during the lost twenty five years The object 
of the work —in which Hicks stood alone —is to 
obtain empirical relations between spectroscope 
data and various physical properties of the elements 
As tho title suggests, the writer was concerned 
only with the term values derived from analysis of 
the observational data, so the first chapter is appro 
pnately devoted to tho different formula- that may 
bo ubixl to represent term senes Useful numerical 
examples indicate tho methods used in practice to 
adjust the values of tho constants in the formula 
and to evaluate the Rydberg constant 

Tho next sev eti chapters present a detailed account 
of tho author’s attempts to doduco atomic constants 
from his own inteqiretation of line spoctra Natelloids, 
tho ‘oun’, high order emission, linkages, summation 
linos, «-, p-, d anil /-terms aro successively treated, 
tho text being supplemented by numorical tables to 
illustrate tho points under discussion Finally, the 
theory of atomic struc tore w roviowod m relation to 
the wholo of the foregoing results 

Rydlierg’8 term symbols ore retained, although 
thoy seem to offer no advantages over the usual 
modem notation, and the text is marred by excessive 
use of abbreviations E G J 

i'he Testing of Bituminous Mixtures a Laboratory 
Handbook concerning Road and Building Materials 
By Donald (’ Broomo , with a Chapter on Roofing 
Felts, by R O Child. (The Roadmakers’ Library , 
Vol 2 ) Pp \n f 194 (London Edward Arnold 

and Co , 1934 ) 15s net 

Thh art of road-making is rapidly becoming trans¬ 
formed into a science, winch possesses a “Road 
inakors’ Library” of its own The bituminous 
binding materials are now used after study of their 
chemical and physical characteristics instead of being 
applied haphazard , a number of the tests have been 
standardised Tho English literature on tho subject 
is scanty, and there is need for a book which brings 
the existuig knowledge together The two sections 
deal respectively with the testing of the constituent 
materials and of the finished mixture, and there ar< 
the usual appendixes contain mg tables The work 
is written primarily for tlioso actually engaged in 
this class of work and should prov e of value 
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The Negative Proton 


By Dr G. Gamow 


Alice laughed “There’s no use trying,” she said: 
“one ain't bolievo impossible things " “I darosay 
you haven’t had much practice,” said the Quoon. 
“When I was your ago I always did it for half an- 
hour a day. Why, sometimes I’ve believed as many 
as six impossible things before breakfast” 

“Through the Looking Glasa" 

Lewis Caruoli. 


D URING the last few years, physical know¬ 
ledge has been considerably ennehed by 
the discovery of several new kinds of particles 
Besides the old-fashioned protons and electrons, 
neutrons, positive electrons and hypothetical neu¬ 
trinos came on to the stage of the physical world 
However, the discovery of new particles did not 
make our picture of the physioal world more com¬ 
plicated, but on the contrary lod to simplification 
and added to tho symmetry of this picture , in 
fact, the existence of suoh particles was expected 
from general theoretical considerations long before 
their discovery We must notice particularly that 
the discovery of positive electrons removed tho 
principal problem of the dissymmetry of electno 
chargo, and at the present time tho predomination 
of negative electrons m our observations is just 
a matter of the part of tho universe in which we 
are living However, this question is still out¬ 
standing in connexion with hoavicr particles, and 
tho only way to remove completely the existing 
asymmetry in tho eloctrio charge would be to 
introduce the notion of negative protons and to 
prove their existence 

It might seem at first sight that the negativo 
protons could be introduced m tho same way as 
positive electrons in Dirac’s theory, that is, by 
considering them as holos in the continuous distri¬ 
bution of protons corresponding to negativo energy- 
levels However, this extension of Dirac’s hole 
theory for protons can bo justified only if the 
Dirao relativistio wave-equations are applicable 
to these particles, which does not seem to bo 
true In fact, tho analysis of the foundations of 
Dirac’s theory given by Bohr has shown that this 
theory may be applied to a particle only under 
the condition that the radius of the particle is small 
compared with the critical length . I -■ h/mc (where 
m is the mass of the particle m question) 

For an electron, we have 




C 5 x 10 " 

0-9 xl0"« x3 x 10 +w 


= 2-4 


10“ , » om. 


which is muoh larger than the radius of the 
eleotron estimated from its mass acoording to the 
classical relation r t ■= e'jmc* (=■ 3 x 1(H* om). 


Even if wo do not believe in this formula, based 
on the hypothesis of pure electromagnetic mass 
for the electron, we can be quite sure that the 
electron is not so largo as 2 x 10' 10 om , because 
otherwise tho finito radius of tho eleotron would 
bo noticeable for the electronic orbits of hoavioi 
atoms whioh have radii of the same order of 
magnitude. Thus for electrons, the conditions for 
vahdity of Dirao’s theory aro fulfilled and it oan 
be successfully appbed with all its consequences 
The situation is rather different for a proton, 
as here the critical length becomes 


Ip 


05 x 10~” _ 

17 x kF^x3“x 10 


1 4 


10 -1 * cm 


Although the direot observations of anomalous 
scattering of fast protons in hydrogon which would 
give us tho valuo for the radius of proton have 
not yet been made*, we have still much evidence 
that tho real radius of the proton is not much 
smaller than l v and most probably of the same 
order of magnitude. General considerations con¬ 
cerning tho nuclear model constructed from pro¬ 
tons and neutrons show that tho stalnhty of such 
a model can only be secured if we accept the strong 
repulsion between constituent particlos at small 
distances, which is equivalent to the introduction 
of ‘rigid radii’ of the order of magnitude 1 -3 x 10~ 13 
ora The same valuo can bo obtained from tho 
experiments on scattering of neutrons m hydrogen 
One can say, of oourse, that applying to a proton 
the same classical mass-radius relation as for an 
oloctron, wo shall have a muoh smaller value for 
the radius (= 2 x 10 -1 * cm ), but tho appheabihty of 
this relation is based on the hypothesis of pure 
electromagnetic mass of a proton, which does not 
seem to be correct for heavy particles ; applying 
tho same relation to a neutron, we should have 
for it tho radius zero, which is definitely wrong 
Thus it is not to be expected that a proton can be 
described by Dirac's equations, and there are no 
reasons to expect that the oonsequenoes of those 
equations also should hold for a proton. First of 
all, as indicated by Bohr, the magnetio moment 
of the proton need not neoessarily be given by 
Dirao’s relation p ~ ehjincm, and in fact it was 
shown by the experiments of Stem and Frisch that 
this moment is about two and a half times larger 
There is also no justification for speaking of the 
negative proton level-distnbution, of the holes in 


at proton* in hydrogen bsvc 
—a* dissertation, 1»S4), but the 
elusion* about deviations from "^merfort^i^^ring^OTnSI. C ° n 
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suoh a distribution, or of the existence and anni¬ 
hilation of negative protons in the sense of Dirao’s 
theory 

We can ask, of course, what equations must 
be applied to describo the relativistio quantum 
motion of a proton So far, Dirac’s equations 
have been shown to be the only wave-equations 
mathematically possible whioh are consistent with 
the theory of relativity The most plausible way 
out from this paradoxical situation would be 
perhaps to say that we do not need any relativistic 
quantum equations for a heavy particle in such a 
oase In fact, we shall need such equations for 
a proton only in extremely strong fields (not 
existing even insido nuclei) and it is very probable 
that under such violent external forces the trans¬ 
formations of a proton into a neutron and vice 
versa, with the creation of positivo and negative 
electrons (p — n + (3, n — p -f P), will happen 
so often that there will be no longer any physical 
meaning in speaking about one particle However, 
even for strong intranuolear fields, the velocities 
of protons and neutrons are still small compared 
with the velooity of light, and in these oases the 
ordinary Schrodinger equations can bo applied 
It may be that just the fact that the ratio (velooity 
of nuclear particle/velocity of light) is not exactly 
zero is responsible for the neutron-proton trans¬ 
formations in the nuclei, for the description of 
whioh we must have an as yet unknown theory for 
the behaviour (motion and transformations) of 
heavy particles 

The considerations given above show us that, in 
introducing negative protons for the sake of 
considerations of general symmetry, we must not 
be guided at all by the analogy with the theory of 
positive electrons We must choose tho properties 
of this new partiole m the way most consistent 
with the observed symmetry of the physical world 
It seems, therefore, most natural to consider the 
negative proton as symmetrical with the positive 
proton in respect to a neutron From this point of 
view, the mass and tho absolute value of charge 
for a negative proton must be exactly equal to 
those for a positive one As already mentioned 
above, no such process as annihilation must be 
expected for two kinds of protons, but for the 
sake of syminetry we have to acoept for the nega¬ 
tive proton the possibility of transformation into 
a neutron and vioe versa, with the emission of 
an electron Thus we obtain tho following general 
scheme of transformations for heavy particles : 


+ + 

& P 

We see that for nuolei containing also negative 


protons the processes of negative- or positive- 
electron emission can both happen m two different 
ways ; this oan bo of great use for the explanation 
of the two different types of 3-decay of the same 
nuoleus which are observed, for example, for 
uranium-X, (see later) 

The forces between negative protons and other 
particles can also bo obtained to a large extent 
from symmetry considerations the interaction 
between a negative proton and a neutron must 
lio identical with the interaction between a positive 
proton and neutron as suggested by Heisenberg 
(a strong attraction, rapidly decreasing with 
distance, changing to a strong repulsion at very 
small distances) and tho interaction between two 
negative protons must be mainly due to Coulomb 
forces Symmetry considerations cannot, how¬ 
ever, give us any idea of the forces between a nega¬ 
tive and a positive proton ; in order to estimate 
these, wo must consider the general stability con¬ 
ditions of an atomic nuoleus One can show that 
in order to explain the existence of positively 
charged stable nuclei, it is necessary to introduce 
a rather strong repulsion between two kinds of 
protons. In faot, if there were no suoh repulsion, 
the most stable state of the nucleus of a given 
total number of particles of atomic weight A (the 
state with maximum binding energy) should 
correspond to A/2 neutrons, A/4 positive protons 
and A/4 negative protons, beoauso in this case we 
have the maximum number of neutron-proton- 
bindings and minimum of repulsive Coulomb 
foroos Sinoe for roa) nuclei the most stable state 
does not correspond to zero oharge, we must 
introduce forces preventing tho formation of equal 
numbei of positive and negative protons m the 
nuolous, which oan only be done if we acoept a 
very strong repulsion between the two kinds of 
protons at nuolear distances Such foroes will 
reduce considerably the number of protons of one 
kind in any given nuoleus, and will permit none 
or perhaps just one negative proton in the light 
nuclei and more in heavier ones Of course, from 
this point of view, we should expeot the oxistenoe 
of negative nuclei with positive electrons circulating 
around them in some part of our universe 

We oome now to an interesting question about 
the magnetic moments of heavy particles The 
symmetry considerations force us to ascribe to a 
negative proton the magnetio moment of the same 
absolute value but of opposite sign to that of a posi¬ 
tive proton We must also expect that the magnetic 
moment of a neutron is exactly zero This seems, 
however, to cause serious difficulties m under¬ 
standing the small value of the magnetio moment 
of a deuton, which according to Stem and Ester- 
man is only about 0-7 nuolear magnetons In 
his attempt to explain the observed momenta of 
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atomic nuolei, Schuler argues in the following way. 
Accepting the spins of neutron and proton as 
each oqual to $, and supposing that those two 
particles move in the deuton on the funda¬ 
mental (SUevel with the orbital momentum j — 0, 
we must conclude that both spins are parallel in 
order to explain the observed spin of the deuton, 
which is equal to 1. Since the magnetic moment 
of a proton is about 2-5 nuolear magnetons (Stem 
and Frisch) and the magnetic moment of the 
deuton only about 0 7 (Stem and Esterman)*, 
we must conclude that the magnetic moment 
of the neutron is oqual to 0 7-2 5 = — 1 8 
nuclear magnetons and is directed oppositely to 
the spin 

One can, however, show that these conclusions 
are not neoessanly unique, and that it is possible to 
explain the observed values for the deuton while 
still accepting a magnetic moment of tho neutron 
equal to zero and compensating the magnetic 
moment of a proton by its orbital magnetio 
moment In fact, accepting the fundamental 
level of two particles in the deuton os a D-level 
with orbital angular momentum j - 2, we can 
explain tho observed spin of this nucleus by 
supposing that tho spins of proton and neutron 
are both parallel and opposite to the orbital 
momentum (2 — J — i = 1) Of oourse, one can 
argue against tho ZMevel hypothesis by saying 
that there is a thoorom of wavo-moehanics accord¬ 
ing to which the fundamental state of a system 
of two particles interacting with central forces is 
always an $-state However, it is very doubtful 
whether this theorem oan be applied to our case 
for, as we have seen, the radii of tho two particlos in 
question are of the same order of magmtude as the 
distance between them m the deuton nucleus Put¬ 
ting the matter pictonally, one may say that the 
radius of the iS-orbit for a neutron and a proton may 
be smaller than the sum of the radii of two particles, 
so that this orbit is excluded by geometrical con¬ 
siderations In more technical terms, that would 
mean that the laws of ordinary wave-mechanic# are 
no longer applicable in detail when the heavy particles 
more or less penetrate into each other’s structure, 
which seems to be quite rational if we remember 
what was said before m this connexion. 

It may seem at first that the introduction of 
a D-orbit would immediately give us two units 
of magnetio moment to compensate tho large 
moment of the proton This is not so, however, 
for since one of the particles is neutral, the total 
orbital momentum j « 2 will give rise only to 
one unit of magnetic moment Hero again the 
finite size of the proton comes in to help us. We 
have seen that for tho rotation of a proton around 
its axis, the gyromagneUc ratio is about five times 

* Both vstae* with oouldorabla proboble error. 


larger than for the rotation of a proton around a 
distant axis . m the first case wo have : 

magnetic moment 2-5 ^ 

mechanical momentum J 

and m the second 

magnetic moment 1 ^ 

mechanical momentum 1 

The fact that this ratio for the proper rotations of 
a proton is oqual to 5 and not to 2, as required by 
Dirac’s theory, was aooounted for by the finite size 
of a proton, and will be explained only when we 
know tho distribution of charge and mass in this 
particle In any event, we must expect that if the 
proton w rotating around an axis at a distance 
comparable with its own radius (which is usually 
the case m tike nuclei) the gyromagnetic ratio for 
orbital motion must not be expected to be unity but 
may be considerably larger this effeot can increase 
tho orbital magnetic moment of a proton m 
the deuton nucleus to a largo extent and make 
the total magnetio moment of the deuton 
sufficiently small It should be notioed, of course, 
that tho above considerations do not pretend to 
give any explanation of the observed magnetio 
moments of nuclei, but just show that one must 
be very careful when drawing definite conclusions 
in this region before the theory of heavy particles 
is really constructed 

One of tho most interesting applications of 
negative protons to the theory of nuclear struc¬ 
ture is the possibility of the existence of nuclei 
with equal atomic numbers and equal atomic 
weight but still possessing different structure 
and different properties Such isomenc nuclei 
can be obtained if we replace a pair of 
nuolear neutrons by one positive and one negative 
proton Two suoh nuclei evidently possess the 
same mass and ohargo, but may have different 
spins and different binding-energies (mass-defects) 
One of such isomenc nuclei possessing larger 
energy will usually be unstable and subject to 
transformation into the other lBomer by the simul¬ 
taneous internal transformation of two particles 

b n or 

p -*n n-p 

however, the probability of suoh double trans¬ 
formations (just as in the oase of double a- or 
p-emission) is extremely small and wo should 
expect such isomeno nuclei to bo metastable. 
Thus the isomeric nucleus will diffor widely from an 
ordinary excited state of a nucleus, for which the 
emission of surplus energy in the form of a y- 
quantum usually takes place in a very small 
fraction of a second (~10-“ seo ). 
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We oan give an example in whioh the notion 
of isomenc nuolei may be of great uso In 
the region of the heavy elements thore exist 
the stable isotope of lead 1 ,Pb ,, ° found by 
Aston* whioh is isomeric with p-decaying RaD, 
and the isomeno nuclei UX, and UZ resulting 
by p-forking from UX, and both giving after 
the emission of a seoond (J-particlo the nucleus of 
U n In the last case, two different P-branches 

leading [from UX, to^U„ UX.-UX.-Un and 
UX,-U7-U n may bo considered as duo to the 
above mentioned two possibilities for p-emission 

np^ppQpn and nplnn^/m giving rise to isomenc 
nuclei at the half-way stage 
• The exlatence of thin Imtope la unfortunately not quite definitely 


It is interesting to notice here that the negative 
protons are the only particles, apart from neutrons, 
for which there are no potential burners around 
the nuclei, and therefore one would oxpoot that 
substitutional reactions of tho typo 

„X m i „»« - „+, Y m -1- 

would be probable even for the heaviest elements 
It is not impossible that some of the Fermi 
reactions for heavy elements may be explained 
on this basis 

In conclusion, we may say that there are so 
many indications of the existence of negative 
protons that the hope is justified that these as 
yet hypothetical particles, completing the sym¬ 
metry of the physical world, will be found sooner 
or later. 


Progress in Medical Research* 


T HE report of the Medical Research Council 
for 1933-34 reveals the wide boundaries 
within which investigations relating to health and 
disease are being initiated and supported through¬ 
out Great Britain, and reflects the rapid develop¬ 
ment of medical science as well as the need for 
scientific knowledge as a guide in practical affairs 
Parliament provided a grant-in-aid of £139,000 
for the Council’s expenditure during the present 
financial year, the provisional allocation of which 
is, for administration £9,000, for the expenses of the 
National Institute for Medical Research including 
tho farm laboratories £54,000 and for research 
grants to scientific workers and for the investiga¬ 
tions of the Industrial Health Research Board 
£76,000 The funds avadable have, as usual, been 
augmented from other sources for the promotion 
of particular schemes of research 

Lord D’Abernon resigned his membership of the 
Council, tho vacancy was filled by the appoint¬ 
ment of the Marquess of Linlithgow, who was 
also elected chairman of the Council in succession 
to Lord D’Abemon. Prof. E Mellanby also re¬ 
signed his membership on being appointed secretary 
of the Council, Prof H. S Raper was appointed 
to succeed him. Sir Charles Sherrington and Dr 
J A Arkwpight retired and Prof A J. Clark and 
Prof J C G Ledingham were appointed members 
It was decided that the tribute to the late Sir 
Walter Morley Fletcher, for which funds had been 
collected during the year, should consist in tho 
first place of a personal memorial, in the form of 
a portrait bust to be placed in a suitable setting 
m the National Institute for Medical Research, 

♦Committee of the Privy Council for Medical Research’ Report 
of tho MedlAl Reeearoh Counoll Tor the Year 1938-84 (Cmd 4798) 
Pp 172. (London H M. Stationery Offloe, 1938 ) 3t net 


and secondly of the inception of some scheme 
tor the advancement of knowledge for tho relief 
of human suffering, which, it is proposed, should be 
the foundation of a Walter Fletcher Laboratory 
at Mill Hill, to be devoted particularly to nutri¬ 
tional studies 

The Department of Biological Standards at the 
National Institute now holds twenty-three different 
standards Thirty-three different countries, in¬ 
cluding British Dominions, have been supplied 
with samples of some of them during the year 
The standards for gas gangrene antitoxin, 
staphylococcus antitoxin and two anti-pneumo- 
coccus sera, prepared at the Institute, have now 
been adopted by the Permanent Commission on 
Biological Standardisation of the League of 
Nations, and units defined in terms of them They 
will bo preserved at the State Serum Institute, 
Copenhagen, for international distribution The 
work carried out on vitamin standards by and for 
the Accessory Food Factors Committee was 
reported to the second International Conference 
on Vitamin Standards held m London last June 
tho National Institute continues to hold the four 
standards for vitaminB A, B,, C and D and is 
responsible for their international distribution 

In the field of clinical research the Council has 
applied the funds released by the permanent 
endowment by the Rockefeller Foundation of the 
post hold by Sir Thomas Lewis at University 
College Hospital, to the establishment of a new 
Clinical Research Unit at Guy’s Hospital, Dr 
R T. Grant has been appointed director The 
opportunities for clinical research are steadily 
widening The report refers to the departments 
established during the past few years, including 
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those at the National Hospital for Nervous 
Diseases, Queen Square, at King’s College Hospital, 
at the Middlesex Hospital and finally at the new 
British Postgraduate Medical School, for which 
funds have been supplied by various benefactors 
or responsible authorities 

The work on viruses at the National Institute 
has been actively continued. The important 
discovery by Laidlaw, Andrewes and Wilson Smith 
that the virus of human influenza can be trans¬ 
ferred to ferrets, mentioned in last year’s report, 
has opened up a new line of attack on the problems 
of this disease It has now been found that mice 
can be infected from ferrets by suitable methods, 
for example, mtranasal inoculation under light 
ether anaesthesia The animals show signs of illness 
of a pneumonic type, which is usually fatal The 
disease can be transmitted from mouse to mouse 
and from mouse back again to ferret the direct 
infection of mouse from man has not yet been 
attempted, in the absence of an epidemic of 
influenza. The virus has been detected in the 
throat washings of only one case of illness, clinically 
diagnosed as ‘influenza’, out of a number examined 
The method of transmission to the mice is of 
crucial importance, and there is no evidence of a 
natural spread of the disease from infected animals 
to others living with them Neutralising sera can 
be obtained from the ferret, horse and pig after 
infection with the virus, and the blood serum of 
practically all human subjects recently examined 
contains such a neutralising antibody The 
infection for the mouse can be neutralised by 
ferret serum and the animal afterwards rendered 
hyper-immune by repeated administration of the 
virus The influenza virus is very similar to that 
found by American workers in ‘hog influenza’, which 
causes a severe illness in the ferret or mouse • the 
original disease in swine, however, is caused only 
by the joint action of the virus and a visible 
bacterium 

Sir Henry Dale, working with Drs. Gaddum, 
Feldberg and Vartiamen, has continued his experi¬ 
ments on the nature of the process by which 
nervous impulses are transmitted from the nerve 
endings to the cells under their control It is 
highly probable that the effectiveness of praotically 
all messages passing from the central nervous 
system to voluntary muscles and other organs of 
the body depends upon the liberation, at particular 
points of their course, of acetylcholine In the 
case of the sympathetic nervous system, however, 
the substance liberated at most nerve endings is 
related to adrenaline. An exception is the nerve - 
supply to the sweat glands, which, although 
belonging to the sympathetic system, yet, m the 
oat at any rate, acts by the liberation of acetyl¬ 
choline. Sir Henry Dale has used the words 


‘ohobnergic’ and ‘adrenergic’ for nerve fibres the 
effects of which are transmitted by acetylcholine 
and a substance related to adrenabne respectively 
It now appears that the pregangliomc fibres of 
the whole autonomic system and the motor fibres 
to striated skeletal muscle are cholinergic, together 
with the postganglionic fibres of the para- 
sympathotio division of the autonomic system , 
the postganglionic fibres of the sympathetic system 
are predominantly, but not exclusively, adrenergic 
These observations throw light on the experiments 
of Langley and Anderson thirty years ago on the 
replacement of the fibres of one nerve by those 
of another in regeneration They showed that 
voluntary motor fibres and preganglionic fibres 
of any part of the autonomic system could 
functionally replace one another, or postganglionic 
fibres of the parasympathetic system, but not 
postganglionic fibres of the sympathetic system 
These observations can now be summarised by 
saying that cholinergic fibres are interchangeable 
with other cholinergic fibres, and adrenergic with 
other adrenergio fibres, but that fibres employing 
different methods of chemical transmission cannot 
replace one another. 

Another type of evidence showmg the importance 
of specific ohemical substances in the working of 
the nervous system has been brought to light by 
nutritional experiments, for example, the work of 
Peters on the rftle of vitamin B, in the oxidation 
of carbohydrate m the brain and of Mellanby on 
the degenerative changes occurring in nerve cells 
and their conducting fibres when the supply of 
vitamin A or carotene in the diet is insufficient. 
The fibres and colls chiefly affected are the afferent, 
and their degeneration is followed, or accom¬ 
panied by, changes in the epithelial surfaces 
connected with them, resulting in microbial 
infection It appears that nerve cells may play 
a much larger part in aiding the defence of oertain 
tissues against infection than had previously been 
suspected. 

Among the many other investigations carried 
out by, and for, the Council, that on 'accident 
proneness’ has a special interest at the present 
time. Reoent work has widened the field of inquiry 
from that of ordinary industrial risks, to molude 
the study of road accidents With regard to the 
former, it is now well established that certain 
persons have a special liability to be the subjeots 
of accidents-; for example, 10 per oent of a group 
may be responsible for 75 per oent of the accidents 
occurring amongst them. The phenomenon is 
independent of any question of responsibility or 
blameworthiness. It has been found that those 
who sustain an undue number of one kind of 
accident also sustain an undue number of other 
kinds, and that accident proneness is a relatively 
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stable quality, so that if those who have an undue 
number of accidents in their first year of exposure 
are eliminated, the subsequent accident ratio of 
the group is diminished A similar relationship 
has boon found to hold for motor accidents The 
elimination (on paper) of those who sustain an 
undue number of accidents in an initial period of 
exposure reduces the accident rate shown by the 
remainder of the group in the subsequent period 
The report suggests that data are already available, 
m the records of the insurance companies, for 


giving a trial to this method of accident prevention 
on a large scale. The novelty of the method, 
as compared with judicial disqualification, lies m 
the facts that it makes use of information provided 
by minor accidents and that it is dissociated from 
any question of blame, smee a man cannot be 
blamed because his reactions are slower than those 
of others Yet it appears reasonable that he should 
bo removed from a position in which he is a danger 
to himself and others, or by appropriate tests be 
prevented from reaching this position. 


Obit 


ary 


Sir .Tames Walker, e.r s 
HE death of Sir James Walker at Edinburgh on 
May 0, m his seventy-third year, sovers one of 
the last links between classical and modem physical 
chemistry Closely connected in work and friendship 
with the three great founders of the science on the 
Continent—van’t Hoff, Ostwald and Arrhenius— 
Walker may bo justly regarded, indeed, ns the pro 
tagomst of physical chemistry in Great Britain 
during the last forty years. His text-book, ‘ Intro¬ 
duction to Physical Chemistry”, has passod through 
ten editions since its first appearance in 1899, and 
has probably assisted more students towards an 
easy, yet serious, appreciation of the science than 
any other singlo volume. Several of the more signi¬ 
ficant chapters of the subject—for example, those on 
hydrolysis and amphoteric electrolytes—woro largely 
his own original work Walker was also, however, a 
skilled organic chemist, and his success in attacking 
purely technical problems was exceptional In an 
age of increasing specialisation, he retamed to the 
last an unusually wide range of interests, and kept 
himself up to date in a great many diverse fields. 
Remembering the bitter controversies m which he 
participated as a young man, while the revolutionary 
ideas regarding the nature of solutions were being 
forced upon his reluctant seniors, he was always 
particularly open-minded in his attitude towards the 
work of the second generation of physical chemists 
which has recently effocted another revolution m 
this same field Ho recognised quite complacently 
that, if they oould see farther than Arrhenius, it was, 
after all, only bocause they were standing on 
Arrhenius's shoulders. 

Bom m Dundee in 1803, and educated at Dundee 
High School, Walker entered the University of 
Edinburgh in 1882 and was inspired by Crum Brown 
to seek an academio career in chemistry After 
obtaining the degree of D.So for his thesis on ‘The 
Dehydration of the Metallic Hydroxides by Heat”, 
in 1880 he proceeded to Baeyer’s laboratory in 
Munich to engage in orgamo research, but at the end 
of six months, learning that Ostwald had been 
appointed professor of physical chemistry at Leipzig, 
he hastened to beoome the first British pupil of that 
new school, and graduated therefrom as Ph.D. in 


1889 with a thesis on "The Affinity Constants of 
Organic Bases” 

For the next three years, Walker served os research 
assistant to Crum Brown at Edinburgh, his most out¬ 
standing contribution being on the electrolytio 
synthesis of orgamo acids. In this period falls also 
tho inauguration of the Alembio Club, an association 
of assistants in the ohomiatry department which 
afterwards undertook the publication of fundamental 
papers of historical interest—the Alombic Club 
Reprints—with gratify mg sucooss 

An introduction to Ramsay at the memorable 
Leeds meeting of the British Association in 1890, 
where van’t Hoff and Ostwald triumphantly vindi¬ 
cated their viewH against a mass attaok of their 
oppononts, lod Walker in 1892 to enter Ramsay’s 
laboratory in University College, London, first as a 
research worker and later as an assistant In 1894 
he was selected to succeed Percy Frankland m the 
chair of chemistry at University College, Dundee, and 
for fourteen years he occupied that post m his native 
town, adding steadily to his rejmtation for research, 
teaching and admuustrativo ability. He was elected 
a fellow of the Royal Society m 1900, and when his 
old teacher, Crum Brown, resigned m 1908, Walker 
was appointed to fill the vacancy at Edinburgh. 

Here Walkor found that his first and most urgent 
duty was the reorganisation of the laboratories, 
whioh had beoome entirely inadequate. The solution 
of this problem was delayed until after the War, but 
the new Department of Chomistry at King’s Build- 
ings, completed in 1924 and stdl unrivalled in Great 
Britain, constitutes a fitting memorial to his twenty 
years occupancy of the Edinburgh chair During the 
War he rendered valuable services to the oountry by 
erecting and oquippmg, in conjunction with some of 
his colleagues in the Department, a faotory for the 
manufacture of T.N T which produced as much as 
fifty tons of the explosive weekly. The efficiency of 
the plant may be illustrated by the statement of the 
Department of Explosives Supply that its figures for 
nitrogen economy during the months of September 
and Ootober, 1918, constituted a record for the 
oountry. 

In 1921 Walker reoeived a knighthood and was 
also elected to the presidency of theChemioal Society. 
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His export adv ico was sought by many committees— 
such as the Fuel Research Hoard, the Advisory 
Council for Scientific and Industrial Research, the 
University Grants Committee, and the Carnegie 
Trust—to all of which ho gave generous and con¬ 
scientious service He was awarded tho Davy Medal 
of the Royal Society m 1926. The Royal Society of 
Edinburgh honoured him at the beginning of his 
career with the Makdougall-Brisbane Medal in 1896, 
and at its close with the Gunning Victoria Jubilee 
Prize in 1933 He was an LL.D of the Universities 
of St Andrews and Ed unburgh 

Although he retired from tho Edinburgh eliair of 
chemistry in 1928, Sir James Walker maintamcd for 
several years an active interest in his old department, 
visiting it almost daily and participatuig m a most 
stimulating manner in its various rosoarch activities 
His many friends hoped that this Indian summer of 
his life-time would prove of long duration, but it 
was not to be As hia body weakened, his visits 
became regretfully rarer, but tho spirit of James 
Walker was going strong to the very end 

Walker was a man of singular simplicity and charm, 
working unselfishly always for his department and 
for his profession He possessed a remarkable gift 


for languages (for years ho abstracted Russian papers 
for the Journal of the Chemical Society) and an 
intense love of musio. He is survived by his wife, the 
daughter pf Lieut -Colonel W Sedgwick of Godaim¬ 
ing, whom he met as a research student at University 
College, and by a son, Dr Frederick Walker, now 
lecturer in geology in the University of St. Andrews 
His scientific progony, however, including not only 
those who have studied directly under him but also 
those who have been inspired by his writings, are 
legion Wherever physical chemistry is mentioned 
among English-speaking chemists, tho first name 
that springs to mind is that of Sir James Walker. 

Jambs Kendall 


We r eg lot to announce tho following deaths 
Dr Charles E St, John, research associate at the 
Mount Wilson Observatory, Pasadena, and associate 
of the Royal Astronomical Society, on April 26, aged 
seventy-eight years 

Prof Hugo de Vries, For Mem R.S , emeritus pro¬ 
fessor of botany in tho University of Amsterdam, on 
May 20, aged eighty-seven years 


News and Views 


Sir Robert Muir, F.R S. 

By common consent, Sir Robert Muir, professor of 
pathology in the University of Glasgow, is the leader 
of British pathology, as was shown by the enthusiasm 
with which his colleagues gathorod together last 
year to testify to their respect and affection for 
him and to celebrate his seventieth birthdaj The 
recent award to him ol tho Lister Medal is a proper 
recognition of the value of his work to surgeons os 
well as pathologists This Modal is awordod trieninally, 
irrespective of nationality, for distinguished con¬ 
tributions to surgical science , it consists of a bronze 
medal and a sum of £600 Sir Robert is an old- 
fashioned all-round pathologist, morbid anatomist 
and bacteriologist, and his own researches have 
covered a wide field-- antenna, immunity, tumours, 
iron metabolism, etc He has illuminated any subject 
to which he has been drawn to pay attention, and 
his comprehensive knowledge has been spread beyond 
his immediate pupils by two popular textbooks on 
pathology and bacteriology, the latter originally 
written in partnership with his friend James Ritchie, 
and by the number of his pupils who hold chairs and 
other positions of distinction m pathology in Britain 
and the Dominions, where they no doubt reproduce 
some of hfe teaching though they can scarcely dupli¬ 
cate his personality. 

Prof. P. Zeeman, For.Mem.R S. 

Psor. PiKTKB Zeeman is seventy years of age on 
May 26 and in consequence retires from the professor¬ 
ship of physics and directorship of the Physical 
Institute of the University of Amsterdam In order 
to allow his many admirers on opportunity of showing 


thoir appreciation of his important contributions to 
science, it is proposed that a jubilee volume be 
published, to which thirty distinguished physicists 
have already promised contributions, and that a 
Zeeman fund, a Zeeman medal or some similar 
method of onoouraging research be founded A 
general committee with representatives from all parts 
of tho world has been formed with an executive 
committee under Prof J D. van der Waals, Jr., 
with T. L de Brum, of 33 Gerard Torborgstraat, 
Amsterdam S. as secretary and treasurer to earn¬ 
out the proposals, and an appeal is now made for 
funds m support of the scheme Piotor Zeeman was 
bom in Zeeland at the mouth of tho Sehele and was 
educated at the University of Leyden. In 1890, 
when twenty-five years of age, he was appointed 
assistant on the physics staff, and held the post of 
pnvatdozent when six years afterwards he detected 
the effect of a magnetic field on the light sent out by 
a source placed m the field, each lrne of the normal 
spectrum being split up into a number of components 
each polarised and m general displaced. Prof. Lorentz 
based his explanation on the motion of electrons m 
the field, but this has been replaced by the quantum 
theory of the permitted energy of the emitter, which 
explains the anomalous, as well as the normal, effect. 
Zeeman was appointed professor of physios m the 
University of Amsterdam in 1900, was Nobel laureate 
in physics in 1902, was elected a foreign member of 
the Royal Society in 1921 and awarded the Rumford 
Medal of the Society m 1922. The most important 
of Zeeman’s later work was concerned with the con¬ 
vection of light by moving liquids and solids. He 
found that jts magnitude depends on the dispersion 
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of the medium as well as its refractive index, in agree¬ 
ment with the theory of Lorentz rather than with 
the older one of Fizeau 

Dr A. C. Haddon 

Congratulations are duo to Dr. A C Haddon, 
of Christ’s College, Cambridge, and formerly reader 
in ethnology in the University, on tho attainment, on 
May 24, of tho age of eighty years Apart from his 
personal qualities, of which this is not tho place to 
speak. Dr. Haddon’s lifelong and unselfish devotion 
to soientiflo research have won him the admiration 
and respect of a wide circle , while his originality of 
thought and Ins scientific achievement hold a com¬ 
manding position in anthropological studies, wlnoh 
has stood unchallenged for more than a generation 
When in the course of his first visit to the Torsos 
Straits he turned from zoology to tho stuily of tho 
native peoples, the technique of ethnological investi¬ 
gation in the flold was m its mfanoy. The groat 
exjiedition to the Torres Straits, which he organised 
later, in tho Closing years of the nineteenth century, 
under the auspices of tho University of Cambridge, 
has been an inspiration anil a model for all the more 
important of the expeditions of ethnological investi¬ 
gation which have followed. 

The Torres Straits expedition served also as a 
training school, for of those who accompanied Dr 
Haddon, the late Dr W. H R Rivers and Prof. 
C G Seligman in then turn beoame great teachers, 
and in tho field and tho lecture-room developod and 
passed on his methods and ideals to geneiations of 
students Dr Haddon’s insistence on the importance 
of field-work has become a fundamental principle m 
modem ethnological training ; and his stress on its 
urgency has ensured many a record of oustom and 
institution which otherwise might have been lost 
owing to rapid change among the backward pooples. 
His efforts m promoting the training in anthropology 
of officials and missionaries have been no less bene¬ 
ficial to science than to the Empire, and in the 
organisation of anthropological studies in Great 
Britain his influenoe has long been profound and far- 
reaching. We wish him still some years in which to 
enjoy the fruits of his labours in contemplating the 
continued advance of anthropological science 

Centenary of the Royal Observatory of Belgium 

The Royal Observatory at Uoole has just celebrated 
its first centenary by a number of official functions. 
At the opening ceremony, whioh was graced by the 
presence of His Majesty the King of Belgium, 
addresses wereTead on the history of the Observatory 
by the director, M. Paul Stroobant, and on Adolphe 
Quetelet the founder of the Observatory by M. 
Demoulin, president of the Observatory Council. 
Receptions were given at the Hotel de Ville by 
Burgomaster Max and at the Fondation Univer- 
gitaire. But the event of chief soientiflo interest was 
the visit to the Observatory itself, when the Minister 
of Education inaugurated a number of new instru¬ 
ments obtained with the aid of a generous Govern¬ 
ment grant. Amongst these mention must be made 


of an Askama meridian circle, a Zeiss double astro- 
graph, a 1-metre Zeiss reflector and a number of 
auxiliary pioces of apparatus Tho meridian circle is 
provided with a numbor of electrical devices and 
gives a photographio rocord of the reading circles for 
oaeh observation , it can be reversed in 30 seconds. 
The Zeiss double astrograph is of focal length 2 m , 
working at //5; the object glasses are quadruplets 
designed by Sonnefold The Zeiss reflector works at 
//3 at the Newtonian focus for diroct photography, 
but it is hopod later to add a Ross correcting lens 
A 2-pnsm speotrograph is provided for uso with the 
telescope as a Cassegrain roflector at//10 The whole 
of the recently acquired equipment, on whioh the 
Observatory and its diroctor are to bo congratulated, 
is described in full detail in the Bull. ael. de VObe ray 
de Belgique, 2, 1935 Tho British delegates attending 
the oontenary were Dr L J. Comrio, director of tho 
Nautical Almanac, Mr J. H Reynolds, president of 
the Royal Astronomical Society, and Prof F. J. M. 
Stratton, general secretary of tho International 
Astronomual Union 

Search for Oil in Great Britain 

The danger of dopondenoy on foreign supplies of 
liquid fuel and tho necessity of finding alternative 
domostio resources are now openly avowed by all 
thinking people There aro some who fervently 
believe that there is sufficient petroleum below the 
ground in England to supply tho entire demand for 
petrol and oil for an indefinite period, and are pre¬ 
pared to book their opinions financially, in spite of 
adverse geologioal opinion (Nature, Maroh 31, 
1934, p 487) The regulations prepared by 
the Mines Department of the Board of Trade 
under the Petroleum Production Aot constitute 
an offioial invitation to those people to prove their 
theory At the same time they safeguard the 
interests of the State in tho ovont of a systematic 
search for oil proving successful, and ensure that 
development of any resources found will be con¬ 
ducted m an orderly manner The essential facts are 
that if no negative resolution is passed by either 
Houso within the twenty-eight Parliamentary dayB, 
both prospecting and mining licences will bo issued 
under these regulations Applicants for such 
licences must furnish evidence of their teohmoal and 
financial qualifications and thon on payment of the 
requisite fee, £20 for a prospecting licence or £50 for 
a mining lioenee, will be entitled to a monopoly of 
the area oovered. The prospecting licence is tenable 
for three years and may be renewed for two further 
yearly periods ; the mining licenoe for fifty years 
with the possible extension for a further twenty-five 
years. Prospecting licences will be granted in respect 
of areas not exceed mg 200 square miles or loss than 
8 square miles, and mining lioenoee in respect of areas 
neither larger than 100 square mdes nor smaller than 
4 square miles The rate of royalty payable to the 
State has not yet been fixed but it will not bo less 
than 3«. nor greater than 0s per ton of orudo oil 
For any ‘casinghead’ spirit recovered, the royalty 
imposed wifi be not less than one-eighth of a penny 
or more than 2 d. per gallon. 
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Afforestation and Scenery in Great Britain 

During the past few months, a number of letters 
and articles have appeared m the Press and in 
journals regarding the damaging effects of afforesta¬ 
tion on the landscape of Britain. In some cases, the 
Forestry Commissioners have, rightly or wrongly, 
come in for adverse criticism on the ground of having 
desecrated some of England’s beauty spots, notably 
in the Lake District, by planting serried rankH of 
conifers. Wo may assume that even the Forestry 
Commissioners have souls, and that they are not 
wholly dovoid of the aesthetic sense , but they have 
a duty to perform to the nation, that of providing 
an adequate reserve of standing tunbor, and however 
groat may be their desire to avoid any action which 
might seriously affect the beauty of the countryside, 
they cannot be expected to be entirely impartial 
judges m matters affoctmg their programme of work 
Here there is more than one interest involved, and 
in oases where interests conflict, the wise thing is 
for the parties concerned to moot and come to a 
friendly agreement We therefore welcome the 
announcement that the Forestry Commissioners and 
the Council for the Preservation of Rural England 
have set up a joint informal committee, which will 
moot from time to time and endeavour to come to 
an agreement in cases where their respective interests 
are likely to clash It is hoped that this will bo the 
means of maintaining the beauty of the country 
without seriously affecting tho important work being 
carried out by tho Forestry Commission 

Holly Lodge Farm 

At a meeting on May 10 of the Select Committee 
of the House of Commons on Unopposed Kills, the 
Metropolitan Water Board Bill was considered. 
Under this Bill, it is sought to construct various 
now works, including a reservoir covering 417 acres 
in the Starnes area and another about 374 acres in 
extent m the Walton and Weybndge area This 
latter will mvolve submerging Mr F W Secrott’s 
Holly Lodge Farm (see Nature, February 2, p 177, 
and Fobruary 9, p. 228) On behalf of the Metro¬ 
politan Water Board it was stated that tho farm lias 
been brought to a very high state of cultivation, chiefly 
by the use of artificial manures, and also due to the 
fact that the soil is of a certain consistency. It is 
not contended that there is no other boiI in the 
country of the same physical consistency, or which 
oould not be brought finally to an equal state of 
high cultivation Indeod, if there were not, then 
this farm of 180 acres could not be considered to be 
of the slightest use to the nation The arrangement 
is that the lessee of the farm shall remain in possession 
for at least two years, m order that, if he thinks fit 
to do so, he will have time to change to another 
farm on which he may carry on his very useful work. 
The Committee found the preamble of the Bill proved, 
and it was ordered to be reported for third reading. 

The Green Flash 

Sin cm the appearance in Nature of May 4 of the 
letter by Prof. Worley, with a brief oomment by 


Lord Rayleigh, on this subject, further correspondence 
has been received confirming the suggestion that “the 
green flash is by no means a rare phenomenon” 
Mr. H Cary Gilson, Trinity College, Cambridge, 
states that he has observed the flash several tunes 
during the past five years from a point, in Sussex 
160 ft above sea-level In October 1933, while in 
the Gulf of Aden with the John Murray Expedition, 
“the flash could be clearly seen, with or without 
glasses, almost any evening”, and was oven observed 
from a port-hole about 18 in above tho water. Mr 
Northcote Thomas, Grove Cottage, West Malvern, 
Worcs, has sent a summary of observations made 
from the upper part of West Malvern, 800 ft above 
sea-level He states that a flash or similar phenomenon 
was soon on forty-one occasions between July 25, 
1934, and April 20, 1936. The flash was green until 
about mid-September ; blue or green from September 
17 until October 8 ; blue from October 11 onwards 
On occasions the colour persisted for half a minute 
Previous volumes of Nature will show that the 
green flash has already received considerable atten¬ 
tion , and index entries to letters on the subject 
will be found in vols. 93-96. 110, 111, 120-123 
The comparative frequency of the occurrence and 
the change of colour to blue were referred to, and 
also its appearance at sunrise os well as sunset The 
woight of evidence, and particularly the sunrise 
effect, points to a physical explanation of the 
phenomenon, which is accepted by Prof R W 
Wood in a letter in Nature of March 31,1928 (p 601), 
where he suggests that the relative temperature of 
tho atmosphere and the surface with whioh it is in 
contact w the determining factor; a cold surface 
with warm atmosphere would increase the normal 
gradient of refractive index, and also the ourvature 
of the rays, so delaying ‘sunset’ and affording “greater 
opportunity for atmospheric dispersion to come into 
play” 

Memorial to the late Dr. W. C. Unwin 

By the older engineers of the present day, the late 
Prof W. C Unwin will be remembered as an out¬ 
standing figure in the fields of engineering education 
and tho practical application of scientific principles 
to the needs of civil and mechanical engineers. In 
his long career, which covered the latter half of the 
last century and tho first quarter of the present, he 
witnessed the greater part of the evolution of en¬ 
gineering as we know it to-day, and in all the branches 
of the profession with which he was more directly 
concerned he occupied a pre-eminent position. He 
died on March 17, 1933, aged mnety-four years; 
an appreciation of his life and work appeared in 
Nature of May 13, 1938 (p. 681). A representative 
oommittee, under the chairmanship of Sir Alfred 
Chatterton, of Unwin’s friends and old students, 
supported by representatives of the Royal Booiety, 
the principal British and American engineering 
societies and of the educational organisations with 
whioh he was connected, has now been formed for 
the purpose of establishing a suitable memorial. The 
oommittee is endeavouring to raise funds for the 
founding of an Unwin scholarship at the City and 
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Guilds (Engineering) College, of which Unwin was the 
first professor of civil and mechanical engineering 
and the first dean, and to publish a biographical 
memoir based upon the one which was published in 
the Unwin Memorial issue of the Central, the journal 
of the City and Guilds College Old Students’ Associa¬ 
tion, and so make available a rocord which so far 
has only been published for private circulation 
Fuller particulars of the Committoe’s proposal can 
be obtained from the joint honorary secretaries, 
Messrs. G. A Hicks and J Severs, o/o The Institution 
of Civil Engineers, Great George Street, S W.l, and 
contributions to the fund should be sont to the 
honorary treasurer, Mr. E G. Walker, 82 Viotona 
Street, London, S W 1 

Communications and the Manufacturer 
The fourth of the “Greon Papers" issued by tho 
Post Office contains a lecture by E S Byng to the 
P O Telephone and Telegraph Society read on 
January 15, 1034 He points out that the outstanding 
suooess of telephone development m the United 
States is attributed in some measure to the close 
working arrangement between the operating and manu - 
faotunng departments of the business. In the Bell 
system, the various operating companies and manu¬ 
facturing associations are controlled by the American 
Telegraph and Telephone Co In Great Britain, the 
State, as owner of the whole system, does not attempt 
to manufacture to any appreciable oxtent The 
production of tho necessary materials and plant is 
rightly entrusted to industrial companies By 
mutual co-operation and understanding, tho Post 
Office and the manufacturers should be able to 
operate in much the same way as a smglo organisa¬ 
tion, Of rooent years, after work has been bogun 
on a oontraot, engineers rarely ask for changes to be 
incorporated Inspection in a factory may bo likened 
to a running commentary on manufacture, as tho 
inspection inoludee observing, reporting and criticising. 
It varies from so little as 2 per cent to 100 per cent 
of the total goods manufactured. Some processes 
call for continual vigilance, while others have 
mechanical safeguards against inaccurate perform¬ 
ance. The telephone dial alone oonsists of nearly 
seventy ‘piece’ parts each of which must be ohocked 
for aoouraoy of forming and its dimensions gauged 
between the maximum and minimum limits. In 
suoceeding stages, the tensions of the springs are 
measured, the dimensions to the thousandths of an 
inoh and the speed of operation to thousandths of 
a second 

A New Domestic Coke 

A repoet issued by the Department of Scientific 
and Industrial Research (H M. Stationery Office, 
9d. net) records a test by the Director of Fuel 
Research on a plant ereoted by the British Coal 
Distillation Co., Ltd., at Newbold, Lews., and 
designed to prepare a smokeless fuel from an entirely 
non-ookmg coal, high in ash. The unwashed ooal is 
first dried and passed through a revolving inclined 
retort,where it is carbonised at 600° C. by hot produots 
of combustion of produoer gas. The residue from the 


retort is discharged into a trough of water, and the 
‘dean’ coke, whioh floats, is skimmod off the surface, 
while the dirt sinks and after removal is used for 
fuel on the plant. Tho resultant ‘clean’ coke is made 
with pitch into briquettes, whioh are stored to give 
a domestio fuel. The throughput o r the plant as 
claimed—100 tons per day—was substantially con¬ 
firmed, giving a fuel whioli was considered satis¬ 
factory for the open grate, a notable achievement 
for such a raw material This is a technical test 
made in aocordanoe with the normal practice of the 
Department, and does not purport to give an opinion 
about the commercial suooess of the process 

Journal of the Royal Horticultural Society 

With the publication of vol. 49, Part 3, in Sep¬ 
tember 1934, the Journal of the Royal Horticultural 
Society became a useful and informative monthly 
publication instead of a quarterly or half-yearly 
volume The ohange should be weloome to all oon- 
oemod, and certainly it will enable the Society to 
inform members of its activities more efficiently. 
Lord Aberoonway, president of tho Society, outlined 
the mam features of the change in the September 
issue. The Journal has maintained a high standard 
of learning, soionco and practice for nearly fifty 
years, and has grown from a tiny circulation to a 
very large one. The new arrangement is designed "to 
add rather than to replace. . . . Records will be 
more up-to-date , nows can be given while it is still 
fresh, information of coming evonts oau be made 
available ; notes of more immediate interest can be 
introduced; the most recent information as to the 
Society’s activities at Wisley can be included’’. The 
“Book of Arrangements” will no longer bo issued, 
but tho information will be included in the January 
and February numbers of the Journal. The parts 
which have appeared since the ohange was effected 
show that the standard is even higher, if that is 
possible, than of old, wlulst the total volume of 
subjoot-matter seems to have increased. 

National Research Council, Canada 

The seventeenth annual report, for 1033-34, of the 
National Research Council of Canada, in addition 
to reviewing the researches on analysis and testing 
conducted m the National Research Laboratories, 
gives a summary of the activities of associate com¬ 
mittees and of assisted researches in university and 
other laboratories and under scholarships. A financial 
statement is included, together with particulars of 
the personnel of the various research, advisory and 
speoial committees. Among the researches completed 
m the National Research Laboratories during the 
year may be mentioned investigations on the suit¬ 
ability of Canadian clays for oil-refimng, the bonding 
of rubber to metal, the chemical investigation of 
Canadian weeds poisonous to livestock, the suitability 
of Ca n a di a n wools for the manufacture of doth, the 
causes of premature seeding in turnips, the stability 
of aircraft floats and the correction of instability in 
aircraft used for photographio survey work. Re¬ 
searches conducted under associate committees have 
dealt with methods for oombating losses due to 
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animal and plant diseases ; the evaluation of in¬ 
sulating materials, the inoidenee and control of 
dangerous parasites in the livestock and wild life of 
Canada; the distribution and eradication of destruc¬ 
tive weeds. Increasing use is being made of the 
research information servioe, and attention is directed 
to the desirability of expanding the National Researoh 
Library. The report surveys the outlook for the work 
of the Counoil, and concludes that every indication 
points to the more intensive application of science 
to industry, including agnoulture, than in the past. 
The opportunities in the survey of resources, in 
standardisation, and particularly m the building 
industry and the utilisation of agricultural wastes, 
are stressed. 

Institute of Physics 

The annual general meeting of the Institute of 
Physics was hold on May 14 After election of 
officers and completion of the panel of tho Board, 
it was announced that the following would take office 
on October 1 President, Prof. A Fowler, Vice- 
President, Dr. G W. C Kaye , Honorary Treasurer, 
Major C E S. Phillips; Honorary Secretary, Prof 
J A. Crowther , New Members of the Board, Mr. 
A. P. M Fleming and Dr B L Worsnop The annual 
report for the year 1934 states that the total member¬ 
ship of the Institute at the end of that year was 763. 
New activities have included the holding of informal 
discussions on industrial physics and the completion 
of the scheme for the training of laboratory assistants 
and the issuing of certificates of competence in 
laboratory arts The report shows that employers 
are making greater use of the services of tho panel 
of consulting physicists and of the appointments 
register. 

International Conference on Documentation 

The thirteenth International Conference of the 
International Institute of Documentation will be 
held m Copenhagen on September 9-14, under the 
presidency of Dr Alingh Prrns. The following subjects 
will be considered . methods of dooumentation, 
theory of classification, indexing and abstracting 
services, co-operation between libraries and abstract¬ 
ing services, statistics, cataloguing, rights of authors 
in respect to photo-copies, decimal classification and 
classification of standards and patents, and also 
classification in municipal administration. Further 
information can be obtained from Mr E. Lancaster- 
Jones, Honorary Secretary of the British Society 
for International Bibliography, Scienoe Library, 
South Kensington, London, 8W.7 

Congress of Physical Education 

The Belgian Medical Society of Physical Education 
and Sport has organised an international congress 
to be held at Brussels on June 30-July 3, when the 
following subjects among others will be discussed : 
motor teats in physical education, introduced by 
Prof. Laugier (Pans), Covaciu Ulmeanu (Bucharest) 
and Ren6 Ledert (Li&ge), oyoling, introduced by 
Prof. Hedon (Montpellier), W, Missiuro (Warsaw), 
Brandt (Geneva) and Prof. C. Heymans (Ghent). 


The subscription is a hundred Belgian francs. Further 
information can be obtained from the secretary, 
M. Rebuflat, 60 rue do l’Abbayo, Brussels. 

Conference on Spectroscopy 
A third spcoial programme on “Spectroscopy and 
its Applications’’ is to be held at tho Massachusetts 
Institute of Technology this Bummor, culminating 
m a research conference during tho week July 
16-20. This conference, which is to bo held in 
tho George Eastman Research Laboratories, will 
comprise lectures and discussions on photographic 
photometry, absorption spectrophotometry, spectro¬ 
scopic analysis of materials, biological and chemical 
effects of spectral radiation, spootrosoopy of the 
extreme ultra-violet, and astronomical applications 
of spectroscopy The meetings of tho first day will 
bo largely devoted to consideration of general spectro¬ 
scopic problems of the metallurgist, chemist and 
biologist; on July 16 and 17 the chief omphasis will 
be on specific applications of spectroscopy to biology 
and medioine. During the latter part of the week, 
applications of spectroscopy to astronomy will be 
emphasised, a portion of the programme being held 
in collaboration with the Harvard Observatory 
Summer School Tho research conference coincides 
with the conclusion of the Institute summer sohool 
courses in practical spoctroscopy, and the meetings 
are open to all interested persons An invitation is 
being extended by the Institute to all properly 
qualified investigators, to make use of the facilities 
of tho spectroscopy laboratory m connexion with 
their researches during such portions of the summer 
months as they may desire. A bulletin giving further 
information regarding tho entire summer programme 
on spectrosoopy can be obtained from Prof. G. R 
Hamson, Department of Physics, Massachusetts 
Institute of Technology, Cambridge, Massachusetts 

Institution of Electrical Engineers Awards 
The following awards of premiums for papers read 
during the session 1934-36, or aooepted for publi¬ 
cation, have been made by the Institution of Electrical 
Engineer* : Institution premium to N. Ashbndge, H. 
Bishop and B. N MaoLarty ; Ayrton premium to R 
Grierson and D Betts ; Fahie premium to W. West 
and D. McMillan; John Hopkinson premium to 
W. D. Horsley, Kelvin premium to C. E. Webb 
and L. H Ford; Pans Exhibition (1881) premium 
to A. Monkhouse; Overseas premium to F. T. M. 
Kissel; extra premiums to Dr. T. E. Allibone, W. G. 
Hawley and F. R. Perry; C. Wallace Saunders, 
H. W. Wilson and Dr. R. G. Jakeman , E. S. Byng , 
C. M. Longfleld ; R Poole ; Dr. J. C Prescott and 
Dr. J. E. Richardson. Wireless Section Premiums: 
Duddell premium to C F. Booth and E. J. C. Dixon ; 
extra premiums to R H. Barfield and C. R. Buroh and 
Dr. C. Sykes Meter and Instrument Section Premiums: 
Silvanus Thompson premium to Dr. N. H Searby ; 
extra premium to Prof. J. T. MaoGregor-Moms and 
J. A. Henley. Transmission Section Premiums: 
Sebastian de Ferranti premium to Dr. D. M. Robin¬ 
son; extra premium to W. J. John and F. M Sayers. 
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Announcements 

A discussion on “Supraconductivity and other 
Low Temperature Phenomena” will be held by tho 
Royal Society on Thursday, May 30, at 11-1 and 
2 30-4 The discussion will be opened by Prof J C 
McLennan. It is hoped that the followuig will be 
present and that many of them will speak Prof N 
Bohr (Copenhagen), Dr R Do Loer Kromg (Gron¬ 
ingen) , Prof L Brillouin (Paris) , Dr W Moisaner 
(Berlin), Prof W H Keesom (Leyden), Prof 
W J Do Haas (Leyden) , Prof F Simon , Dr K 
Mendelssolin , Dr H London, Mr J D Bernal , 
Dr J. D. Cockcroft, Dr L C Jackson, Dr R 
Peierls There will bo an open discussion during tho 
afternoon. 

Da William E Gye, of the National Institute for 
Medical Research, Hampstead, has boon appointed 
to succeed Dr. J. A. Murray as direotor of the 
Imperial Cancer Research Fund on the latter’s 
retirement at the end of this year Dr Gyo, whose 
publications on cancer aro woll known, was formerly 
a member of the staff of the Imperial Cancer Research 
Fund. 

The Fuel Research Station, East Greenwich, of 
the Department of Scientific and Industrial Research, 
will bo open for tho annual visitation on Juno 4 at 
2-6 p m. 

Thb now solar telescope provided for Prof H H 
Plaskett at the University Observatory, Oxford, is 
to bo formally opened on June 11 by the Vice- 
Chancellor After this ocremony, an address on 
“The Physics of the Sun” will be given by Sir Arthur 
Eddington. 

Thk seventh annual Haldane Memorial Lecture 
at Birkbook College, London, E C 4, will bo delivered 
by Mr C E M Joad, hood of tho Department of 
Philosophy at the College, on Wednesday, Mav 20, 
at 0 p m Mr. Joad will take as his subject “Science 
and Human Freedom” Admission is free, without 
ticket 

Thb trustees of the Rockefeller Foundation have 
promised £00,000 towards the cost of tho building 
and equipment of the proposed Institute for the 
Teaching and Study of Neurology at the National 
Hospital for Nervous Diseases, Queen Square, 
Bloomsbury, London, W C 1, and a further sum of 
£60,000 towards the endowment for teaching and 
research whioh will have their centre in tho now 
building. 

Thk admirers, friends and pupils of the late Dr. 
Emile Roux, director of the Institut Pasteur in 
Pans, have decided to establish a national fund to 
be known as the Roux Foundation to pay the ex¬ 
penses of young students of biology The genoral 
secretaries are M Sieur, Inspector-General of the 
French Army, and Prof Marohoux, member of the 
Aoademy of Medicine. Subscriptions should be sent 
to the treasurer, M, Dufaure, 205 rue de Vaugirard, 
Paris. 


The Journal of South African Botany, a new 
quarterly periodical, published under tho authority 
of the Trustees of the National Botamo Gardens 
of South Africa and oditod by R. H Compton, is 
designed to provide a medium for the publication 
of research work on the South African flora The 
first part (issued m January 1935) contains a 
systematic and histono acoount of the genus Frttsxa 
by the late N E Brown Nineteen species are 
described W. F Barker, T M Salter and R 
H Compton contnbuto a papor dealing with 
now African plants in whioh eight species of 
Erica and two of Hessca are described and 
illustrated 

Applications are invited for tho following appoint¬ 
ments, on or before the dates mentioned —An 
assistant lecturer and demonstrator m botany and 
ono in comparative anatomy and zoology in the 
University College of South Wales and Monmouth¬ 
shire, Cardiff—The Registrar (May 30). An 
assistant lecturer in metallurgy m the County 
Tochnical Collego, Wodnosbury—The Director of 
Education, County Education Offices, Stafford (May 
30) A University reader in statistics at University 
College, London—The Academio Registrar, Univer¬ 
sity of London, 8.W 7 (May 31) A locturer in 
oloctncal engineering in the Walsall Technical College 
- -The Director of Education, Education Office, 
Council Houso, Walsall (June 1) An assistant 
experimental officer (physios or oloctncal engineer¬ 
ing), a technical assistant (physics and electrical 
engineering), and an experimental assistant at the 
War Department Establishment, Biggin Hill, Kent— 
The Superintendent (June 4) A secretary of the 
Royal Commission on Ancient and Historical Monu¬ 
ments (Scotland)—The Secretary, 27 York Place, 
Edinburgh, 1 (June 5). An assistant lecturer in 
organic chemistry at King’s College, London—The 
Secretary (Juno 0). A lecturer in mechanical engineer¬ 
ing in the Cannock Chase Mining College—The 
Direotoi of Education, County Education Offioes, 
Stafford (Juno 0) An assistant locturer in geography 
in University College, Nottingham—The Registrar 
(June 6) An acting direotor of research to the British 
Launderers’ Research Association—The Secretary, 
B L.R.A , 17, Lancaster Gate, W.2 (Juno 8). A 
professor of mining in the University Collogo of 
South Wales and Monmouthshire, Cardiff—The 
Registrar (June 15). An assistant advisory 
officer in fruit growing to the Kent Education 
Committee—The Agricultural Adviser, Springfield, 
Maidstone (Juno 15) Two assistants (III) at 
the Royal Aircraft Establishment, South Fam- 
bo rough (physios or engineering)—The Chief 
Superintendent A head of the Mochamcal and 
Civil Engineering Department, Battersea Polytechnic, 
S W.I1—The Pnnoipal A deputy mechanical 
engineer in the Egyptian State Railways Admini¬ 
stration—The Chief Inspecting Engineor, Egyptian 
Government, 41 Tothill Street, S.W.l An assistant 
in tho Mineral Resources Department of the 
Imperial Institute, South Kensington, S W 7— 
The Secretary. 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications. 

Notes on points in some of this week’s letters appear on p 870 
Correspondents are invited to attach similar sommaries to their communications 


Density of Light Water: Ratio of Deuterium to 
Hydrogen in Rain-Water 

We have prepared light water by electrolysing 
natural water and burning the gases evolved The 
water so produced was about 100 parts in 10 T lower 
m density than the natural water , on re-olootrolysing 
this, its density was further reduced by about 14 
parts in 10’, and a third Btago m the process reduood 
tho density still further by 12 parts in 10’ We have 
experimental evidence that tho third stage light 
water is almost free from deuterium oxide, which is 
confirmed by a calculation of tho separation obtain¬ 
able under the aotual conditions of tho experiment 
These observations give, then, a difference in density 
at 27" C. between the third stago water and ram- 
water (oxidised to remove organic impurity ami 
twice distilled) of 127 in 10', and imply that there is 
one volume (or molecule) of deuterium oxide to 
8600 volumes (molecules) of hydrogen oxide in ram- 
water E H. and C K Ingold, H Whitaker and 
R Whytlaw-Cray* found 1 in 9000 for this ratio, 
and Urey’, 1 in 6000 Wo find the ratio cannot 
readily be determined with precision bocause of the 
difficulty of purifying natural water without changing 
its density 

In the relative density measurements, tho tem¬ 
perature was observod at which a small fused silica 
float (completely immersed in the water) was m 
equilibrium, neither rising nor falling Platinum 
thermometry was used, and the average error of a 
determination was about 2 in 10’, but for the light 
water the density dunng a numbor of distillations 
remained constant to 1 in 10’. In this rospoot it 
proved strikingly different from natural water, whioh 
diminished in donsity each time it was distilled. 
Whon a sample of tap water was fractionally distilled, 
the difference in density between the first and last 
fractions was 200 in 10’, showing that deuterium 
and hydrogen oxidee can be separated by distillation 
and pointing to the interesting conclusion that, if 
precise relative determinations of the density of 
water which had been repeatedly distilled had been 
made at any time since accurate thermometry has 
been available, they would have disolosed the fact 
that natural water is not a simple substance. 

W. N. Christiansen, 

R. W. Crabtree 
T.-H Laby 

University of Melbourne. 

April 23. 
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A Sensitive Polarographic Teat for the Absence 
of Rhenium in Manganous Salts 
In 1926, the present author jointly with V. 
Dolejiek 1 reported on the occurrence of element No. 
76 (MendSWev’s dwimanganese) in manganese salts 
However, the discoverers of rhenium, I. and W. 


Noddaok*, and others* expressed doubts as to whether 
any measurable traces of this new element could 
occur in manganese specimens I investigated the 
polarographic behaviour of potassium perrhenate and 
found that it is deposited at the dropping mercury 
cathode at the potential —1-2 v from the normal 
calomel zero (Fig 1 Curve 2) This method is sen¬ 
sitive enough to show tho presence of perrhenate 
whon ite concentration is 10-* m m 1 m. MnCl, 4 or 
in alkaline solutions, oven if they contain tungstates 
or molybdates m considerable amounts 



As the polarographio ‘step’ at — 1 -2 v. is not con¬ 
clusive for the preeonoe of rhenium, so long as other 
elements are present which are electro-deposited at 
about that potential (for example, oobalt, iron, 
nickel, zinc), these were removed from the manganese 
salts by hydrogen sulphide in the presence of sodium 
acetate and acetic acid Some perrhenate was pur¬ 
posely added, which in this way could not be preci¬ 
pitated but merely converted into Re,S r or thio- 
perrhenate* Curiously enough, after this treatment 
an abnormal inoroase and shift of the perrhenate ‘step’ 
ensued (Curve 3), which was especially marked when 
the aculio reserve of the buffer had been enlarged by 
increasing the concentration of the acetate and 
aoetio acid. Thus tho perrhenate is easily detectable 
in a 10~* m. solution; as 0-1 o o. of the solution 
suffices for polarographic analysis, detection of 2 x 10~* 
gm. (0-02 y) is possible. In the absence of perrhenate, 
no such effeot is observable, even when traces of 
copper, lead, cadmium, zmo, niokel, oobalt, iron, 
molybdate and tungstate are present. Although it 
is not yet ascertained that the described abnormal 
polarographio effect is spooific for perrhenate, its lack 
oan be taken as proof of the absence of rhenium in 
specimens. 

Several specimens of commercial manganese salts 
were thus investigated polarographically as to their 
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content of traces of rhenium. In all oases the rhenium 
effect was lacking, proving that commercial man¬ 
ganous salts contain certainly less than 1 part of 
rhenium per 1,000,000 of manganese, so that the 
steps at — 1 '0 v. and — 1 2 v shown on polarograms 
of manganous solutions (Curve 1), as well as the lines 
of the X-ray spectrum 1 , must have been due to 
coinciding effects of other elements than 75 

The largo current, piovoked by tho presence of 
perrhenate in the buffer solution, is probably due to 
the deposition of hydrogen, catalysed by a sulphide 
compound of rhenium* 

J HKVROVSK'f 

Physical-Chemical Institute, 

Charles University, Prague 
April 4 


1 Heyrovsk#, Natcrk, 11*, 782, 1821 


I, C Hurd, J Chm F.dur , : 


1438, 1831 W Kelt, 2 anjeic < 
• B Brdl8ka, HuxUtm Z , 272, II 


Biological Synthesis of Ascorbic Acid 

In a previous letter 1 we pointed out that the liver 
tissues of the rat, rabbit and pigeon are ablo to 
synthesise ascorbic acid from mannoso tn vxtro, while 
those of tho guinea jug and monkey are unable to 
do so Furthor experiments indicate that this power 
is not common to all animals independent of an 
external supply of ascorbic acid. The livor tissues 
of the ox, cat and fowl, for example, cannot convert 
mannoso into ascorbic acid in vitro. This might 
mean either that some other organs in their body 
are ablo to effect this transformation or that some 
entirely different moans (for example, bacterial) is 
employed in these animals for the synthesis of the 
vitamin 

The tn vitro experiments with rat tissues have now 
been confirmed by experiments tn two It has been 
found that the intravenous injection of mannose 
(20 mgm.) into rats is followed by a rise in the ascorbic 
acid content of the tissues investigated, the animals 
being killed 5 hours after injection Similar injections 
of gluoose (20 mgm.) also increase the asoorbic acid 
oontent of the adrenal gland, though less strikingly, 
as shown by the average figures given in the following 
table Subcutaneous injection of mannose (20 mgm ) 
daily for three successive days also leads to a similar 
rise in the ascorbic acid content of tho tissues. 



Ascorbic scld (mgm ) formed 1 

per urn of tissue 1 


Adrenal 

Small 

Intestine 

Kidney 

XJver 

Controls 

Mannose (Intravenous) 
Gluoose (intravenous) 

2 63 

3 76 

0 26 

0 30 
026 

0 17 

0 21 

1 0 17 

0 18 
022 

0 18 


Another pouit of interest to whioh we wish to refer 
is that m preliminary experiments we have found 


Natan of tissue 

Anoorblc Mid (mgm) formed 
per gm ttaeoe 

Guinea pis embryo 

Ovary of the pregnant guinea pig 
Ovary of the adult non-pregnant 

0 05 

0-10 


that embryonio guinea pig tissue at an early stage 
of development, ovarian tissue of the pregnant 
guinea pig and ovarian tissue of the adult non¬ 


pregnant monkey are also capable of converting 
mannose into asoorbio acid tn vUro on incubation for 
5 hours at pH 7-4 in a mixture of phosphate buffer 
and Rmger-Loeko solution at 37° This is shown in 
the accompany mg table 

The guinea pig embryo has been found to lose this 
power of converting mannoso into ascorbic acid 
gradually with its development In these experi¬ 
ments earned out under tho stated conditions, the 
replacement of mannose by gluoose does not lead 
to an appreciable synthesis of ascorbic acid 

The above observations (especially those with 
tho intravenous injection of glucose) indioate 
that while glucose is tho ultimate precursor of 
ascorbic acid, it has probably to pass through 
the intermediary stage of mannose or some 
mannoso-liko configuration 

Tho experiments with the ovarian tissue of the 
monkey appour to have implications concerning the 
human speeiOH, while those with the guinea pig 
embryo soem to lie interesting from the point of view 
of the theory of recapitulation 

B (' Uuha. 

Biochemical Laboratory, A R (Jhosh 

Bengal Chemical and 
Pharmaceutical Woiks, Ltd , 

Calcutta 
April 8 

' (lull* and Ghosh, NATUKB, 1*8, 234, Feb 8, 1835 


Estimation of Ascorbic Acid by Titration 

In the course of an investigation of the ascorbic 
acid content of raw and cooked Ontario foodstuffs, 
employing a modification of the titration procedure 
outlined by Birch, Hams and Ray 1 , we observed that, 
in the ease of cauliflower, carrots, parsnips, boets 
and potatoes, tho titration value was higher m the 
cooked than m tho raw food This was reported m 
October 1934 at a mooting of the Toronto Biochemical 
Socioty* Ahmad* has rooently reported an increase 
in the caso of cabbage, which we found to givo only 
a decrease after heating for short periods 

We havo made determinations at regular interv als 
when two of the above vogotables were boated under 
constant conditions Tho increase in titration value 
against phenolmdoplienol is very rapid at first, 
reaching a maximum within five minutes in most 
oases if oxidation is retarded by the addition of 
cyanide, or by heating m an atmosphere of nitrogen 
or carbon dioxide. If oxidation is not inhibited there 
is not so great an increase in titration value Follow¬ 
ing the increase there is a gradual decline as heating 
is continued In the oase of Ontario cauliflower, the 
increase is 60 per cent of the value of the raw 
vegetable. 

It is unlikely that this increase is duo to cellular 
disintegration as a result of heating, and consequently 
more thorough extraction of ascorbic acid. We were 
at first impressed with the likelihood of the uicrease 
being cauMxl by the liberation of a sulphhydryl 
compound. However, this explanation was shown 
to be erroneous sinoe colorimetric tests for cystine 
and oysteme are almost negative In these cooked 
vegetables. The character of the ourves secured by 
plotting titration values against time of heating is 
such that we behevo the increase is due to the setting 
free of bound asoorbio acid, perhaps from an ester. 

In the case of certain plant tissues, then, a simple 
extraction and titration procedure does not give the 
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complete value for ascorbic acid, but only measures 
the free aoid This amount is augmented by hydro¬ 
lysis caused by heating There may be present, also, 
an amount of rovorsibly oxidised ascorbic aoid which 
is not measured by titration, unless it is first reduced 
by hydrogen sulphide, an observation recorded by 
Tillmans 4 and others. Ascorbic acid in all those 
forms may be biologically active, but only one can 
be estimated by simplo titration Unlike these plant 
tissuos, bovine adrenal tissue contains little bound 
ascorbio aoid and none of the reversibly oxidised 
compound Aoid fruits, such as lemons, oranges 
and tomatoes, rosemblo adrenal tissue, in containing 
only free ascorbic acid E w McHenry 

School of Hygiene, M L Graham 

University of Toronto 
March 21 

* Jiiaehem J , 87, 680 , 1 
1 (’an C'Aem and M HaUt 
1 Biocham J, 88, 275, nisi 

* Z Unternich Ltben i, M, t 


Extreme Infra-Red Investigation of Hindered 
Rotation in Water 

Strong evidonoo for a quasi crystalline structure 
in liquids has been furnished by X-ray analysis, the 
splitting of monochromatic light into a triplet by 
soattenng, specific heat considerations, Raman effect 1 
and by an interpretation of viscosity* Recently 
Dobyo* has succeeded m explaining several additional 
phenomena by assuming that not only do tho mole¬ 
cules in a liquid vibrato under the mfluenco of an 
mtormolecular field about a centre of gravity whioli 
is slowly changing in space, but also that their 
free rotation is hindered From two independent 
analyses, Debye concludes that in liquid water a 
rotation of the dipole moment through 90° would 
produco a potential energy of about 10 KT 

The extrome infra-red spectrum of water vapour is 
composed of a multitude of linos extending beyond 
500(jt which correspond to tho combination of puro 
rotational frequencies about the principal axos, 
having for moments of inertia 4 0 995, 1 -908 and 
2-980 x 10-“. The absorption of liquid water has 
been measured* at 108p and 313p and led to the 
verification of Debye’s dispersion formula for polar 
moleoules In Fig I are shown the percentage of 
transmission and reflection of water between 02p 
and 3l3(i (the filled circles refer to measurements 
made by Rubens*) From these data the absorption 
coefficient and index of refraction were calculated. 
The increasing values for the absorption coefficient 
and index of refraction from 90(i to 313(i are in agree¬ 
ment with the theory of dipole moments , however, 
an anomalously high absorption occurs below 90ji*. 
Considering the mdex of refraction to be continuously 
rising, in agreement with the simple dipole theory, 
this absorption produces an anomalous dispersion 
between 7Op and 9Op, and is not due to internal 
vibrations of the water molecule (which are well 
known and are m the near infra-red), or to pure 
rotation bands (which have been measured in the 
vapour state throughout this region). This absorption 
has the appearance of a fundamental frequency and, 
following a suggestion of Prof. Debye’s, might be 
due to a hindered rotation of the molecules. 

Assuming the oscillations to be small and newly 
harmonic, their frequency is given by v=J-V ~ t 
where K is the torsional constant and I the moment 


of inertia Taking v as 140 om _1 (which, as might be 
expected, is not clearly defined) and considering 
rotation about the axis having a moment of inertia 
of 2 980 x 10 4 “ (which would bo infra-rod active), tho 
torsional constant opposmg free rotation amounts 
to 5 kT A frequency of 140 cm.- 1 corresponds to an 
energy of 0 7J VI' , so there should be several quantum 
states for this hindered rotation. If wo adopt the 
abovo value for tho restoring torque, a hindered 
rotation about the axis having a moment of inertia 
of 0-998 x 10-“ (which would also be infra-red active) 
would have its fundamental frequency at 240 cm -* 
or 42p This frequency lies closo to the first overtone 
of the oscillation about tho axis of greatest moment 
of inertia, so that especially strong absorption is 
expected noar 40p, but our apparatus was not 
suitable for measuring below 62p. 



From our measurements, we oonolude that the 
molecules in water are bound in a quasi-crystalline 
lattice and execute only partial rotation in agree¬ 
ment with Debye’s hypothesis Free rotation is 
hindered by a torsional constant of approximately 
6kT, and the fundamental frequency for an oscillation 
about the axis of greatest moment of inertia occurs at 
about 140 cm.-> (70p). 

C. Hawley Cartwright. 

Laboratory of Physical Chemistry, 

Technical Faculty of the University, 

Brussels. 
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Predissociation in the Third Positive Group 
of CO 

In a former communication 1 we recorded the 
difloovery of a prediseooiation in the upper level 
(JS*S) of the AngstrSm bands. For the energy of 
the dissociation state responsible for this predissooia- 
tion, we found a value of 11 08 volts above the normal 
state of the molecule 

In their investigation of the third positivo group 
of CO, Dieke and Mauohly* noticed that those bands, 
the common initial level of which is the O vibrational 
state of 6*2, can be traced to K -» 64, K =■ 66, 
K = 60 for the R-, P-, and ^-lines respectively 
Examining the 0 — 1 band of this system on my 
own plates, it appoarod to mo that, at these rotational 
quantum numbers, a disappearance (or at least a very 
strong decrease in intensity) of the band lines occurs 
This points to a predissociation m the 6*2 level at 
K >=» 56 caused by a dissociation level with an 
energy of 11 08 ± 0 01 volt abovo the normal state 
This is obv lously the same dissot mtion state os that 
which causes predissooiation in the B l 2 level of the 
Angstrbm bands referred to above 

F Brons 

Natuurkundig Laboratonum 
tier Rijks-Univermteit, 

Groningen 
March 2 


' Natchr, 1*3, 140 , 19S4 Phytira , 1, 6at, 1934 
• G H Dl-'ke and J W Manrlily, Phyt Rtt , 43. 12 , 1 


also necessary for tho anisotropy arising from the 
mutual influcnoe of the magnetic moments of neigh¬ 
bouring Mn + + ions, which aro riot arranged in a 
cubic lattice 

After making these corrections, wo find that the 
residual anisotropies of tho manganous salts corre¬ 
spond to a Staik separation of the *B levols of onl> 
a small fraction of a cm 

K S Kbishnan 

210 lk>wba/nr Street, S Bankkjkk. 

Calcutta 
Feb 18 
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Raman Spectrum of 1.3. Cyclohexadiene 
We published in May last year' an account of the 
Raman spectrum of 1 3 cyolohoxadiene (obtained by 
the Harries-Willstattor method) Another method 
for the preparation of that compound is that of 
Crossley* However, Harries* first and WillsUltter 
and Hatt* afterwards stated that the 1 3 oyclo- 
hoxadicno preparod in accordance with Crossloy's 
method was very impure os regards cyolohexene, 
bromocyclohexeno and boiuono On the other hand, 
Willstdtter* statod that a pure 1 3 cyclohexadiene 
can be obtained with his method In Fig 1 we give 
the position of the Raman lines of the two samples 
of 1 3 oyclohexadione prepared by us using these two 
methods 


Stark Splitting of the 'S Level of the Manganous Ion 
in Crystalline Fields 

In recent papers, Kramers, Bethe and Van Vleek 1 
have discussed theoretically the possibility of a weak 
Stark splitting of the *S levels of Mn+ + and Fe+ t + 
ions in crystalline fields As Van Vleek lias shown, 
such a splitting would lead to two important con¬ 
sequences m the magnetic behaviour of these ions m 
crystals : (1) it would produce a foeble magnetic 

anisotropy ui the crystal, (2) the temperature 

dependence of the throe principal susceptibilities of 
the crystal would not exactly conform to the simple 
Cune law The first effect, namely, the magnetic 
anisotropy, can be measured accurately, and con 
indeed be used, as Van Vleek has pom tod out, as a 
means of calculating indirectly tho magnitude of the 
Stark separation 

Using the special experunontal arrangement de¬ 
signed by us for measuring feeble anisotropies*, we 
have recently measured tho anisotropies of o number 
of manganous salts of the Tutton senes, MnBOj 
A«S0 4 .6H t 0, where A = NH lt Rb, Os, T1, MnSeO*. 
A ( SeO 4 .0H l O, where A - NH 4 , Rb, T1 The differ¬ 
ences AX between the maximum and the minimum 
gram molecular susceptibilities of these crystals at 
about 35° C. range from 11-4 x 10-* (o.o.s e mu.) 
in manganous ammonium sulphate to 7 0 x Kb* in 
manganous osesium sulphate For all tile crystals 
the mean of the three principal susceptibilities is 
about 14,000 x 10-* 

Part of this anisotropy must be attributed to that 
of the diamagnetism of the crystal. This may bo 
taken, to a first approximation, to be the same as 
the anisotropy of the corresponding diamagnetic 
Tutton salt obtained by replacing Mn by Mg. (Tho 
anisotropies of the latter Balts are found to range 
from 2-6 to 0*9 x l(b* ) A further correction is 
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1.3 cyclohexadtene (prepared by the Hamas- 
Willst&tter’s method) : 292(2}) , 468(0) , 601(1) ; 

563(1}); 668(}), 843(4), 940(26), 1010(}) ; 

1063(1), 1146(1}), 1171(3}6); 1236(2}); 1321(1}); 
1408(1}6); 1432(2}6) , 1674(10), 2789(1); 2829(2); 
280O(}); 2879(}); 2946(3), 3051(4) 

1 3.cyclohexadiene (preparod by Crossley’s method) • 
292(1}), 389(}); 498(0); 548(}) ; 606(}); 822(2); 
846(3), 940(1}6)* 992(4); 1056(1), 1148U), 

1174(2}6); 1220(1); 1235(1}), 1321(}) ; 1408(1}S), 
1431(26), 1574(10); 1648(1}); 2827(1}); 2872(1), 
2940(2), 3029(}); 3049(3), 3067(1). 

It can be seen from Fig 1 (as can likewise be 
inferred from examination of the published values) 
that Borne of the extra lines given by the sample 
prepared by Crossley’s method, belong to the Raman 
spectrum of benzene, and others to the Raman 
spectrum of oyclohexene. Hence WillstAtter’s 
observation is confirmed, namely, that the I 3 oyolo- 
hexadiene when prepared by Crossley’s method has 
many impurities, amongst whioh are benzene and 
oyclohexene. 
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Since the double bond line of the 1.3 oyolohexadiene 
is more diaplaoed towards smaller frequencies than 
the known line at 1584 cm.- 1 in benzene, and smoe it 
is near the latter m spite of the enormous differences 
m the saturation characteristics of the two com¬ 
pounds, the interpretation of tho line 1684 cm - 1 of 
benzene as being due to a double ethylomo bond in 
the ordinary meaning of organic chomistry would 
appear to be very doubtful 

G B Bonino 
R Manzoni Ansidki 
Laboratory di f’himiea Fisiea 
della R UmversitA, 

Bologna 


Crystal Structure of some Alkali Tungsten 
Chlorides 

About twenty years ago, O Olason-Collonberg 1 
synthesised a senes of alkali tungsten ohlondes with 
tnvalant tungsten of the general formula M,W,C1, 
Later, Collenberg and Sandved* found that water 
solutions of these compounds contain the complex 
ion W,C1,. An X-ray analysis of these chlorides has 
now shown that this ion is present also in their 
crystals 

The ammonium, potassium, rubidium, cesium and 
thallium compounds aro all isomorphous and crystal¬ 
lise m the space-group CJ*. Tho unit cell of 
K,W,Cl t has the dimensions a 7-16 A , 
c - 16 16 A and contains two molecules Using 
Wyckoff’s notation, the atomic positions aro 

2 K at 2(a), 6 Cl at 6(A), (u, = 0 45, v, = 0 44) 
4 K at 4(/), («, = 0 31) 12 Cl at 12(t), (x = 0 12, 

y = 0-36, c « 0-16). 4 W at 4(/), (u, -- 0 076) 


p-0 


In this structure the W,C1* groups have the con¬ 
figuration shown m Fig. 
1 Their oentra form 
a lattice of the close- 
packed hexagonal type 
It is of interest to 
compare this structure 
with that of Cs t As,CI, 
recently determined by 
Hoard and Goldstein*. 
Tho latter contains no 
ions As,Clt, and the 
complex arsemo chlor¬ 
ides seem thus to be 
of a different kind from 
of w-ci, group the tungsten chlorides 
Cl, *,w of analogous com¬ 
position. 

A complete report of the structure determination 
will be given in the immediate future, and the 
investigation will be extended to embrace also the 
tungsten chlorides with metal-ammonia and partly 
organic cations 

Cyrilx. Bbossjjt 

Institute of General and 
Inorganic Chemistry, 

University, Stockholm. 

March 1. 
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The Spinels and the Cubic Sodium-Tungsten Bronzes, 
as New Examples of Structures with Vacant Lattice 
Points 

X-ttAY studies, carried out in this Institute, have 
shown that when the spmel, MgO.Al t O„ dissolves 
Al,O i( the oxygen excess is caused by the occurrence 
of vacant points in tho metal lattices In accordance 
with this, yAl»0„ the unstable limit of these 
solid solutions, represents a spmel lattice whore 1/0 
of the metal positions are vacant. 

In the same way it has been shown that when 
Ke.O, is oxidised to y Fo,O s , this process is 
accompanied by the occurrence of vacant points in 
the Fo lattice bo that only 8/9 of them are occupied 
in y-Fe»0, At the same time the lattioe dimensions 
decrease The presenoe of vacant points has been 
definitely shown by measurements of both the in¬ 
tensities of the interferences and tho densities of the 
preparations 

Tho general formula of the sodium-tungsten bronzes 
has been shown to be N%WO, In the gold yellow 
bronze, x is 1 and the oube edge ^ 3-850 A. This 
bronze contains W + ‘ ions and crystallises in a 
complete perowskite lattice. The deepening of the 
oolour from yellow through red to blue is accom¬ 
panied by a continual decrease m sodium content 
and dimensions With decreasing values of x, vacant 
points occur m tho original Na lattice and in the 
blue bronze (x = 0 3-0 4, a - 3-813 A ), about 
two thirds of the original Na positions are empty. 
At the same time, W+* ions occur and the increasing 
amount of these ions is probabl> the cause of the 
deepening of the colour 

The above ‘subtraction phases’ represent, quite as 
much os the ‘addition’ or ‘interstitial’ phases, solid 
solutions with a variable number of atoms per unit 
coll It is a mere matter of convenience if suoh a 
phase is termed a ‘subtraction’ or an ‘addition’ phase 
In all casee where a vanablo number of atoms has 
been found, the structure is built up by large atoms 
or ions (in most cases anions, and especially oxygen 
ions). The atoms, which vary in number, are always 
comparatively small and placed m the interstices of 
the skeleton formed by the large atoms. A variation 
of their number is possible if the structure is of a 
non-polar type (hydrides, carbides, nitrides of many 
transition elements), if ions are substituted by other 
ions with another oharge (MgO Al t O, — y-A 1,0„ 
tremolite — hornblende, {J-oristobahte — a-came 
gieite, Agl — Ag.Hgl,), or if tho lattioe contains 
ions whioh are able to change their charge (especially 
in lattices containing transition elements, for ex¬ 
ample, Fe.O, — y-Fo, 0„ the cubic Na-W-bronzes) 

More detailed reports of these investigations will 
be published elsewhere 

Gunnab HXoo 

Institute of General and Inorganic Chemistry, 
University, Stockholm. 

Feb 28. 


Bio-Electric Transients during Fertilisation 
lx 1009 R. S Lillie 1 suggested that the activation 
of the unfertilised egg by a spermatozoon or by a 
parthenogenetic agent might involve the temporary 
depolarisation of the cell surface, the process being 
similar to that observed in stimulated nerve or 
muscle. This so-oalled ‘physical’ theory of fertilisation 
and parthenogenesis has been elaborated by Gray', 
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'Who differs from Lillie in considering that there is 
jpo recovery after the depolarisation as there is in 
hervo, muscle and certain plant colls Confirmatory 
evidence of this has been produced by Gray', who 
has shown that fertilised sea-urchin eggs have a 
higher conductivity than unfertilised eggs (These 
results have recently lieen criticised on theoretical 
grounds by Cole 4 ) 

On© of us (V R.) 4 has shown that the activation 
of the unfertilised frog’s egg by trauma is associated 
with the propagation of an action potential over the 
egg surface. The uction potential differs from that 
found in nerve or muscle in that there is no recovery 
phase. 

We have continued those experiments, substituting 
a spermatozoon for the micro needle Two electrodes 
held in two Pdterfi* micro-manipulators were plated 
at opposite poles of the animal pole of the frog’s egg , 
localised fertilisation near ono (grid) electrodo was 
effected by means of a micro pipette filled with 
sperm hold in another Fetorfi micro-manipulator 
The electrodes were connected to a Matthews’ 
oscillograph used in conjunction with resistance 
capacity-couplod amplification 

There are strong indications that tho attachment 
of the spermatozoon to the egg results in an action 
potential being propagated over the egg surface, the 
action potential again being characterised by having 
no recovery phase Tho change is considerably slower 
than that observed in stimulated nervo or muscle, 
ami for this reason capacity coupled amplification ih 
unsatisfactory, as the rato of discharge of the coupling 
condensers is groat compared with the rato of < hange 
of tho action potential Considerable distortion is 
therefore inevitable 

We propose to continue these experiments during 
the next frog-breeding season using battery coupled 
amplification in order to obtain quantitative data 
T PtfTERFI 
V Rothschild 

Sub-department of Experimental Zoology, 
Cambridge 
March 20 


a 8 Lillie, Htol Bull , 17, 188 1909 

J Oimv, Quart J Mie Srt.M, 419 1922 

/ Gray Hd Tram Rov Sor, B, *07, 481, 1910 
K 8 hole, J Om Rhyiud , It, 37 , 1928 
To be publlahed In the n«*r futon 1 
T TMt*rfl, H»ndb Biol Arbeltemeth (Alxlerliulditi) 
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Response of the Leech to Acetylcholine 
The work of Dale. Feldberg and others shows m 
a striking way that, in the Vertebrata, excitation 
is transmitted from nerve to effector through the 
mediation of either acetylcholine or of adrenalm, 
according to the mode of innervation 1 A sensitive 
test employed for the preaenco of acetylcholine is 
its power to cause contraction of the longitudinal 
muscle of the body-wall of the leech Hirudo 
medtctnalis I wish to direct attention to tho fact 
that this sensitivity of leech musclo completes a 
vory remarkable picture disclosed by J F. Gaskell* 
In the leech and other annelids, the nervous 
control of the vascular and the ‘voluntary’ muscular 
systems shows a detailed parallelism to these same 
systems in the Vertebrata. In Hirudo, the contractile 
blood-vessels receive a double innervation of accelera¬ 
tor and depressor nerves which modify their rhythm 
Adrenalin accelerates the rhythm, and the central 


nervous system contains chroma ffine cells analogous 
to those of the vertebrate sympathetic. In the 
same way, the vago-mimotic drug muscarui dopresses 
tho rhythm, and this action is antagonised by atro¬ 
pine. 

Tho longitudinal and oircular muscles of the 
body-wall do not respond to adrenalin, and oan lie 
paralysed by curare This evident parallel to verte¬ 
brate skeletal muscle is now completed by the 
responsiveness of the muscle to tu etyloholine 

A physiological similarity of such intricacy between 
members of such distant phyla as the Vertebrata 
and the Annelida is most impressive It seems 
possible that ‘oholmergic’ and ‘adrenergic’ trans 
mission of oxoitation demonstrated in vertebrates 
may be widespread among the ccalcinate phyla, a 
viow supported by the general similarity of action 
of adrenalin and other drugs among different animals 
V F A Pavtik 

Zoological Laboratory , 

Cambridge 
April 26 

> Dale, H . lint Med J , *9, .1827 , 1BS4 

■ Phi Tram Roy Sor, B, BN, 15T , 1914 


A Tame Platypus 

More than a year ago 1 recorded the successful 
rearing of a platypus by Mr R Eadie at Healesville, 
Victoria*, tho animal has now been in captivity 740 
days It was probably fiv o months old whon captured, 
and was then 15 inches long and weighed 48 ouncos 
avoirdupois It is now 21 inches long and weighs 
72 ouncos Its daily diet is 18 ounces of worms and 
two eggs, specially prepared During the period of 
captivity it has consumed 700 pounds of worms and 
1,300 oggs, moBt of them duck eggs. It has also 
eaten thousands of tadpolos and large quantities of 
grubs. Whether this is a balanced diet or whother 
in tho wild state it finds something else to eat remains 
to be investigated But the success of the experiment 
go far seems unique 

It is still more satisfactory to note that, owmg to 
the protection given and the interest taken, the 
platypus in the streams appear to be increasing m 
number. Mr Lewis, chief inspector of fisheries and 
game, is to bo congratulated on the effective pro¬ 
tection afforded 

James VV Bahrktt 

103-106 Collins Street, 

Melbourne, C 1 
Feb 25 

• Nature, 1*8, 446 , 19'i.t 188, 260, 1934 


Sounds Made by Fishes in the East Indies 

I was interested to read the notes on this subject 
in Nature of November 17, 1934, and March 16, 1935 
Although I have not heard the sound made by 
Therapon, whilst collecting in Singapore waters some 
years ago I was introduced to a similar phenomenon 
causod by fishes of tho family ScKsntdce (probably of 
the genus Ololxthus) The Malay name of these fishes 
is gilama. The first time I heard those sounds I was 
m the company of Mr W Birtwistle, of the Malayan 
Fisheries. Tho best results were obtained by applying 
tho ear to the rail of the launch Tho sounds might 
be described as a ‘chirping’ or intermittent hum 
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Mi C Bodon Kloss, until recently Director of 
Museums in Malaya, writes (in lilt.) of a similar 
experience off Batticaloa in Coylon He refers to the 
sound as “piping . something like tho note of 
the Singapore bull-frog made fluty and musical” 

Tho name given by the Malays to some fishes of 
tho gonera Therapon and Centrogenya is ktrong- 
klrong, minkercmg or tinkering 1 

Dr. C. O Blagdon, of the School of Oriental Studies, 
tells mo that the meaning of klrong is a deop metallic 
or booming sound, and agrees with my suggestion 
that it is of onomatopoeic origin. This would account 
for tho Malay namo of Dr Hardonborg’s fish, and 
show that the phenomenon is known to tho natives 
(I have not been nblo to see a copy of Dr Hardon¬ 
borg’s paper so do not know whether he lias dmcusaod 
this ) 

On the east coast of the Peninsula tho Malay 
fishermen employ a juru a6lam (literally 'diving 
expert’,,/^ Dr Blagden) Ho dives under tho surface, 
listens for tho fishes, and is said to bo capable of 
guiding tho boats. His activities (an account of 
whioh appears in a report by Mr Birtwistle issued, 
if memory serves, about 1928) have been looked upon 
with a tolerant incrodulitj by Europeans m Malaya 
In view of the above, however, it appears that they 
may havo at least a basis of fact 

Norman fi medley. 

Art Gallery and Museum, 

Waterdalo, Doncaster 
April K 

1 Maxwell, ON ,J Strain ItrancA Roy Anat Soe, No 84. 


Activation of Cambtal Growth by Pure Hormones 

In a recont letter to Nature 1 it was reported that 
strong cambial growth can be activated in young 
decapitated sun-flower seedlings by inserting their 
upper ends into tubes containing a weak solution in 
gelatine of tho cther-Holublo component of urine 
With a similar method it has now boon found that 
strong cambial growth can be activated by solutions 
of pure auxin a and of pure (J-indolyl -acetic acid 
(called by Kdgl* ‘hetero-auxin’) at comcntrations of 
l or 2 in 10*. The auxin-a was kindly sent by Prof 
Kdgl from Utrecht, and the hotoro auxin was kindly 
synthesised by Dr Weishergcr at tho Dyson Perrins 
Laboratory, Oxford The cambium formed was in 
the normal position, and it extended for at least 
three oentimetres below tho part to which the hor¬ 
mone was applied Controls hail formed no cambium, 
or scarcely any 

Thus tho same hormones, auxin a and hetero¬ 
auxin, which promote the elongation of atoms and 
coleoptiles, also activate growth in thickness by 
divisions of cambial colls, besides activating root- 
formation*' 4 and producing various other effects. 
According to K6gl*, auxin-a is tho hormone formed 
by the tips of grass seedlings, whereas hotero-auxin 
is formod by yeast. For experiments on growrth, the 
use of pure hetero-auxin, which can bo synthesised 
in ample quantities, should prove very valuable. 

B. Bnow. 

Department of Botany, 

Oxford 

1 Snow and Le Fanil, Nittrs*, 186, 146, Jan 26, 1635 

• K6*I, Bor ienitek. cbm dot, 88, 16 , 1985 

• Thtmann and Went, Proc Ron. Atad WRente* Amotentam, 17, 
466, 1684. 

• Thlmann and Koeplll, NaTTOW, 186, 101, Jan. 19, 19S5 
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Tetraploid Sweet Peas 

Lathyrus odoratue has boon classical material for 
genetic study ever since the rediscovery of Mendel’s 
work But up to now, no ohromosomal aberrations 
of any kind havo ever been found. The sweet pea, 
in common with all other spocies of Lathyrua hitherto 
investigated, has seven rogular bivalents.at meiosis 
It is therefore of mterest to report horo tho first 
discovery of tetraploidy in this plant 

In a family growing at this Institution, Miss O 
Pellew noticed a plant with oonstrioted pods, suoh as 
are typical of the half-Btorilo heterozygous trans 
location plants in Pisum The plant was very vigorous 
and set a large numbor of pods which, however, 
contained but few seeds—never more than four, 
instead of tho usual 8-12 '.Owing to the lateness 
of the soason, no preparations of pollen mother-cell 
divisions could bo made, but mitoses wore found in 
petals and sepals which showed tho plant to be tetra- 
ploid Tho root-tips of ten seedlings obtained bv 
selling this plant were examined oytologically, and in 
every oaso a complement of 28 chromosomes was 

Tho family m which the tetraploid plant appeorod 
was an F, segregating for four recessive factors 
copper, acacia, glabrous and dull—the last three 
being in one linkage group The tetraploid plant was 
dominant for all four gones , it is thus not improbable 
that some factors will be available for the study of 
tetrasomio segregation in sweet peas. 

A C Fabero^i 

John Innes Horticultural Institution, 

Mostyn Road, Merton Park, 

London, S.W.19. 

March 29 


Inhalation of Carbon Dioxide at High Altitudes 

The suggestion put forward m Nature of March 
23 (p 437) by Prof Yandoll Henderson and others 
to the effect that carbon dioxide might be of use in 
high altitude climbmg reminds me of some trials 
earned out about ten years ago. Messrs Siebe 
Gorman and Co., Ltd , bad similar ideas, and they 
lont me a robreathing inask to try out in the Alps 
I wont up to the Margherita hut on Monte Rosa, 
to all intents 15,000 ft , to test it I was in fairl> 
good training at the time, but had not been above 
about 12,000 ft that summer For trial purposes 
this was all to the good, as I became rather blown 
during the last thousand feet, having walked up fast 
to the 14,000 ft lovel It may therefore be assumed 
that I was partially but not fully acclimatised. 

The moment I started to rost at the hut I felt 
perfectly fit, and after lunch I lay down for 20 
minutes or so, before starting the test I then noted 
pulse and rospiration rates, put on the mask and 
noted them again. I have not a record of the figures 
handy, but can definitely state from memory that 
there was an almost immediate drop of 20-25 per 
cent in each rate 

I am afraid I did not try the mask while walking 
uphill; but a device whioh weighs fewer ounces than 
a gas bottle weighs pounds might be worth thinking 
seriously about On the other hand, it is quite possible 
that it might defeat its' own object, by supplying 
carbon dioxide at the expense of oxygen However, 
the experiment is so simple that it should be tned 
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rhile going uphill, oaro being taken to adjust the 
ispacity of the mask so that the most advantageous 
,’Olume of air is rebreathed llie musk 1 used was 
adjustable in this rospeet The mask should hi so 
designed that tho capacity can be record oil Mine 
was not, and I probably oponod it about half whi 
and chanced tho rosult 

Incidentally, I might record the experiences of 
two well known British elunbers 1 think duruig tho 
same summer One hail tho idea that carbon dioxide 
was the solution of the high altitudo problem , got 
somo bombs ihurgid with it and perbuudid his 
friend to comi anil it st t hr in on Monte Kosu flu 
proposal was to test them betoro borornmg oi 
.olimatised , and so thi y travillid out to tin Alps 
and straight away irossid Monti Kosu to the 
Marghcnta hut On arrival there tin \ win so done 
that thoy had to ror live medir ol attention and wi le 
glad to got down with the bombs uutistid Out 
was laid up for a wor k afterwards i his agn is with 
Prof Honderson s note about the two mi n who hud 
walked up Pike s Peak w ithout gi tting into condition 
first of all 

P I If Unna 

4 Or an s 1 urtl 

I onilon S W 1 
Mari h 27 


Control of Dunes 

1 iim arid south tost tornir of tli Meriitiiraneun 
basin has been desolated by satul dunes intriasing 
during the last few t r iituru s and over smothering 
moro and inoro of a feitili border of Sinai and 
Palestine Tho means for contiol can be sien in 
i xistmg vegetation 

1 xamination of irregular palm grows shows that 
a belt throe palms wido, about HO ft, mtuely arrests 
dune advance, by acting as a friction i lutch on the 
upper wind beneath winch the ground How of sand 
haze iiuinot bo formed Lvr ideally a dune may 
pile up until it slidos down and lovers tho fiont palm 
stems but the tops still keep a wind i hitch PooketH 
of palm grove become enclosed when dun s flow on 
both sides, but they still maintain a clear ground 
beneath covered with small plants A gap of 100 ft 
in a belt lots a dune tlirough, and nrm 60 ft is 
precarious 

Bcsidos arresting the front of dunes by palms, the 
gathering ground behind can be oheikod by lines ol 
Opunita, which will grow on tho sand buch a lino 
will hold up 10 ft depth of sand, growing up as the 
sand rises 1 hough dangerous in unoct upiod 
Australia, there is in Palestine such a pressure 
of occupation that there is full contiol Fig 
is useful to stop ground flow, but does not grow 
unless some organic soil is within reach of thi 

IlINDERS PETRIE 

Zuweyd, Sinai, Egypt 


A Sine Curve Crack in Natural Ice 
In January of this year, an interesting phenomenon 
was observed on Lake Bohinj in the Julian Alps 
This lako, in the extreme north west of Yugoslavia 
is a typical alpine lake, its basin having been hollowod 
out by a diluvial glacier Its altitude is 623 m 


it is about 4 kin long and 1 kin wide In winter the 
lake is thickly frozen over and last winter was no 
exception Aouto tangential tensions aiwajs set up 
in the ice crust ami find adjustment in various r racks 
wliiili extond owr the entire width of the lake m 
straight oi broken linos, as tho case may be As a 
rulo the cracking of the ico s accompanied by a 
powi rful detonation wluili con be hoard distinctly 
for a distance of seveial kiloinotros 

On January 4 Mi 1 Avtin noticed a peculiar 
iiack in tho ico It extinrlid amiss tho entire lako 
ami was about ono kilomt tn in linglh Neai tho 
southnu shore its imirso was curved and thin 
followed a straight line to the npjiosite si ion The 
crock llsilf however was in tho form of an almost 
pirfut sinr rum (lig 1) Ihr wave length of 



Flu 1 Si cirvr rratk In the ire of L»ku Bohinj 


this < urvo was about thiee m trr its amplitude 
al nit 0 6m The ice was about 15 cm thick 
ihr ciark was about 10 cm wuli and oil Tanuary 
4 a thin crust of new in hail already formtd 
upon it Ultra wtro seveial othir cracks in the 
ice but all of thi m normal that is straight 
fl oy too who mwlv froztn over anil thi it fore 
appealed to lie of tht saint ugi as the situ turn 
trat k 

It is suggestod that the detonation caused by the 
oi cum nets of me ol the normal crocks liberated the 
tensions m the sine ourvo track 1 lie porcussion 
started by tht i racking of the ico travellcsl through 
the no m tho form of longitudinal vibrations 
Periodical!) alternating condensations and attcniia 
tions passed across tho c rack os it was lx mg formed 
m a straight line Might not the combination of those 
two phenomena furnish tho explanation of the sine 
curve track of the crack 1 I am indebted to Mi 
F Av6in for the photograph mid description of this 
strange phenomenon 

Pavel (.roSmj 

University Ljubljana, 

Yugoslavia 






878 


NATURE 


May 25, 1935 


Davy's Experiments on the Frictional Development 
of Heat 

In Nature for March 9, 1935 (p 369). Prof 
Andrado directed attention to the persistent text, 
book errors concerning Davy’s experiments on the 
frictional development of heat, pointing out, among 
other things, that the much quoted experiment on 
the melting of two pieces of ice by rubbing them 
together was not carried out in a vacuum It may 
lie of some interest to inquire how Davy produced 
and maintained the vacuum for the first experiment, 
in winch a gunlock was fired, and for the third 
experiment, in which wax was melted hy the heat 
dev (doped by the friction of a wheel rotated by clock 
work against the plate carrying tho wax Davy' gives 
no details of his vacuum apparatus, but refers to 
tho “exhausted receiver” of an "air pump” In the 
first experiment the trigger of the gunlock was 
snapped, ho says, by this means “A slight iron 
wire was affixed to the trigger, brought through a 
hole made in the centre of the stand [supporting 
the receiver], and cemented into the hole with wax, 
so as to excludo entirely atmospheno air fiom tho 
receiver” 1 Presumably the same device was used 
m the third experiment to start the clockwork 

In neither case would a vacuum bo maintained 
As for the apparatus hy which tho vacuum was 
produced, it appears to have been an ‘air pump’ with 
a cunous history, indeed, a curiosity itself Davy 
had shown some kindness to the surgeon of a French 
ship wrecked at the Land’s End, and m return the 
latter gave hun certain instruments, including a 
glystor or enema syringe, which Davy converted m 
some way or other into an air pump This account 
is given by Paris*, who states that ho obtained it 
from Thomas Giddy of Penzanoo John Davy, how¬ 
ever, in writing his brother’s biography, discredited 
Paris’s story of tho syringe, alleging that “Mr Ciddy 
probably had it from some facetious person who 
wished to amuse him . because no one belonging 
to our family ever heard of this instrument, or of 
the Frenoh surgeon, or of the shipwrecked Fronoh 
vessel off the Land’s End, so circumstantially noticed 
in Dr Paris’s lively narrative”* While Paris’s 
account is reasonably credible in view of the scant 
facilities likely to be uvailablo to a youth of nineteen 
in such a remote part of the country as Penzance, 
John Davy’s denial is not improbably due to his 
extensive irritation with Paris’s Strachoyan sense of 
a biographer’s duties 

Doucilax McKik 

History of Science Department, 

University College, WC1 


1 “CoutrilmtloM to Physical and Medical Knowledge", el 
Tlioma* Beddoe*. Bristol, 1700, p 0 

• "Ufa of Sir Humphry Davy,-London, 1811,J pn 41-2 

• "Memoirs of th« I.lle of Sir Humphry Davy’ 1 , Loudon, 1 


Identity of Calycoptenn and Thapsm 
A yellow colouring matter with powerful ant¬ 
helminthic properties has rooently been isolated 1 
from the leaves of Calycoptens flonbundn, Lamk,, and 
the constitution of a dihydroxytctramothoxyflavone 
ascribed to it. Since it yielded p-hydroxybenzoic 
acid by degradation with alkali, it became obvious 
that all the six positions of tho fused benzene ring 
were occupied and the substance was a remarkable 
instance of a pentahydroxybenzene derivative occur¬ 


ring m Nature Demethylation gave a new hexa- 
hydroxyflavone, ‘calycopteretin’. 

While tins work was going on, one of us* obtained 
a by-product, thapsm, in the preparation of 
digitoxin from a dried and powdered specimen of 
the loaves of a Spanish Digitalis, the botanical source 
of which was uncertain, but was vory probably 
derived from Digitalis thapsi, L The independently 
described properties of calycoptenn and thapsm are 
very similar and direct comparison of the two 
substances and their dimethyl others has shown 
their complete identity Tho occurrence of a flavono 
with so unusual an orientation of hydroxyl and 
mothoxyl groups m two plants belonging to widely 
different natural orders (one to the Combrotacete and 
the other to the Scrophulanaoato) is worth notice 
With regard to the slight precedence in point of 
time, we suggest that the name oalycoptorm may bo 
retained for the flavono constituents of both 
Calycfrpteris flonbunda and Digitalis thapsi 
W Karrer 
K Venkatajiaman 

Laboratory of F Hoffmann-La Roche and Co., 

Rosie 

lkipartmont of Chemical Technology, 

University, Bombay 

1 RatimglrUwar»n, Sehm and VimlcaUraman, Bxochm. J , 88,1064 
• Karmr, Uele Chim Aria, 17. 1560 , 1034 


Philosophical Interpretation of Science 
While it is tine that Prof Dingle 1 and I can finish 
this discussion in private, it seems to mo there is a 
public importance in differentiating the two schools 
of thought One school claims that scionce is an 
historical phenomenon produced by human beings in 
their handling of tho world of which they arc parts, 
a social practice with technological, experimental and 
theoretical aspects all interlocking and inter¬ 
dependent Scientists it sees as individuals con¬ 
sciously or unconsciously fulfilling tho social purpose 
of scionce even when they are personally interested 
only m dovoloping its logical framework I agree 
with that view of scienoe 

There is the other school that sees science simply 
as the organisation of our experiences in logical 
form Prof Dingle oven goes further than this for 
ho asserts that “the logical network is the external 
world”, and he behoves this to bo a consequence of 
scientific discovery It was this to whioh I took 
exception, and I doubt whether either Einstein or 
Bohr, whom he has quoted in support, would under¬ 
write this Bo that as it may, the first view sees 
science in its social context, sees it socially con¬ 
ditioned, and keeps the scientist alive to the sooial 
consequences of his work The second view banishes 
tho world into a sot of logical ideas. The first 
view says that scienco and philosophies are produced 
by man, are manifestations of his social behaviour 
and therefore exist with him in the external world. 
Tho second view loads Prof Dingle to say “It 
certainly never occurred to me to olaim that the 
external world contained philosophies”. The two 
schools evidently speak different languages 

H. Levy. 

Imperial College of Science, 

S.W7 

■ NATOS, lit, 703, Mat n. 108# 
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Nova Herculis, 1934 

After dropping in brightness at tho end of April 
to about mag 13, this star has brightonod markedly 
again A spoctrogram secured by an 8-hours oxposuro 
spread over two nights, May 17 -19 (with tho star’s 
magnitude at 10 0“-10 2“) shows a complete change 
of spectrum The lines of Foil and | Ke n] have 
vanished, and the lines ol [O ij are much weaker 
The hydrogen linos are strongor again and N II, |N n] 
and He 11 aro all represented The strongest lines 
are now the well known nebular lines of (O in] at 
5007, 4959 and 4303 At an earlier stage (late m 


March) bright bands appearing simultaneously at 
4300, 5000 weie identified as [O III] lines. As the 
changing spectrum developed, it beeamo clear that 
thoso bands were due to [Fo n] and N u respectively. 
The proseneo of a bright line at 4959 and tho absence 
of |Fe n] show that the |0 111 ] linos are now prosent 
This transformation to the spectrum of a planoturv 
nebula and nucleus is typical of nova; 

F J M. Stratton 

Solar Physics Observatory, 

Cambridge 
May 19 


Points from Foregoing Letters 


lh successive eleitrolysis of water and the 10 
Lombmation of the hydrogen and oxygen, Messis 
W N Christiansen, It W Ciabtree and Ptof T H 
Laby havo obtain<>d ‘light’ water free fiom the heavy 
variety, and find the density to he 12 7 pints pir 
million less than that of ordinary water The inifhois 
remark that the partial separation of ‘heavy’ and 
‘light’ water which takes place during distillation 
produces a noticeable difference in the density 7 of the 
first and last portions of fractionally distilled wntn 

Now polarographie tosts, depending upon the 
polarisation produced at a dropping mer< ury electrode 
m contact with solutions containing compounds of 
manganose and of rhenium, have convinced Prof J 
Heyrovsky that tho effects which ho and Mr V 
DolcjSak hod previously attributed to tho piosonco 
of rhenium in commercial manganese salts are ically 
duo to other impurities 

Injection of munnoso into rats leads to an increase 
ui the content of anti scorbutic vitamin (ascorbic 
acid) m somo of their tissues, according to Messrs 
B C (Juha and A K Ghosh Tho ovanan tissues 
of tho pregnant gumoa pig anil tho gtimea pig embryo 
os well as the ovary of an adult non pregnant monkey 
wore also found cupahle of converting mannose into 
ascorbic acid m vitro 

Tho amount of ascorbic acid iound by titration 111 
certain vegetables is greater after boiling 01 tieating 
with hydrogen sulphido Messrs E W McHenry 
and M L Grahum infer that ascorbic acid may 
exist in these vegetables in throe forms frie, com¬ 
bined as an ester, and oxidised Onlv tho fiist form 
is estimated when these vegetables are extracted 
with trichloracetic acid, and tho extract titrated 
against phenolindophenol indicator 

Mr C H Cartwright finds thnt walei has an 
anomalously high absorption for mfra-red radiation 
of wavo-lengths just below 90p and ho deduces, in 
accordance with Debye's hypothesis, that the mole¬ 
cules in water are bound m a quasi crystalline lattice 
and oxocute only partial rotation 

From .measurements of the anisotropic magnetio 
susceptibilities of manganous salts, after allowing for 
the diamagnetism of the crystals, Messrs K S 
Krishnau and S Banorjee conclude that only a small 
Stork effect (splitting of spectrum lines or radiation 
quanta m an electric Sold) may bo expected in the 
*S level of the manganous ion, m the crystalline field 

Results of analysis of light scattered by 1.3 cyclo- 
hexadiene, a substance related to the terpenes, con¬ 
stituents of many ethereal oils, obtained by Messrs. 
G. B Boiuno and R M Ansidei, confirm that, whon 


the compound is piepaieil by 1‘rossley’s method, it 
contains various impurities, among which are 
bon7eno and ey< lohexeno 

X-ray analyses of irystallme alkali tungsten 
chlorides of the general formula M S W,C’I« show that 
tho eoinplcx 1011 YV,('1*, found in then solutions, is 
also present m tin irystals Mr C llrossi t gives 
theerystallograplue lonstants of K,W 9 C1» and points 
out that th<- < orresponding arsonu compound 
Cs,As,t'l, contains no As,f’l, 10 ns 

Messrs ’I’ P6torh and V Rothschild report that 
whon a speimatoioon attaches itself to the frog’s egg 
in the process of fi-rtdisation there an- indications of 
an eloctiical change (action potential) propagated 
over the egg suifate V Rotlischild had pieviously 
observed that when the unfertilised egg is ‘activated’ 
by prickuig, a similar action potential is propagated 
Mr C F A Pantin directs attention to the fact 
that acetylcholine, adrenalin and other drugs ait 
upon the nerve and tho muscle cells of the l<-och 
111 the same way ns they do upon corresponding cells 
of the higher animals 

Furthci evidonie that the hormones auxin-a and 
hetero auxin activate growth in thukness of de¬ 
capitated sunflovwi seedlings, by increased division 
of colls of (hi- cambium, is adduced by- Mr R Snow 
The same hormones aro known to promote tho 
elongation of stinis and of germ-sheathes of grasses, 
and to activate root formation, etc Auxin n has 
been obtained from the tips of grass seodluigs and 
hetero-auxin from yeast and they have also been 
prepared synthetically- 

Tho occurrence of u sweet-pea mutation with double 
the normal number of chromosomes is reported by 
Mr A 0 Faborg6, who describes some of the 
characters of the new variety 

Mr P J. H Umia dosonbos his own and two other 
clunbers’ experiences while attempting to test the 
suggestion that inhalation of carbon dioxide might 
be useful in high altitude climbing 

Sir Flinders Potrio indicates the conditions under 
which the palm tree and the pnokly pear cactus 
{ Opuntui ) are useful in prevent mg the advanco of 
dunes in Sinai and Palestine 

Calycoptenn and thapsin, the former (a vermifuge) 
obtained from the leaves of tho climbing Indian 
plant Calycopteris flonbunda, and the latter obtained 
from Spanish fox-glove, aro chemically identical 
Mr W Karrer of Baslo and Mr K Venkataraman of 
Bombay, who originally described the properties of 
these two substances separately, now announce their 
ldontity in a joint lotter 
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Research Items 


Early Man in Uganda. Mr E J Waylnnd, as a pre¬ 
liminary to a Zoological Survey Memoir to bo pub¬ 
lished m the course of tho runout year, has 
summarise d m chronological order tho main features 
of his studies in Uganda smoo 11119 with leferonce 
to its prehistory (J ltoy Anthrop Inst , 64, 1’t 2) 
Tho prehistory of a country- is no longer merely a 
question of culture sequences anil human types, but 
has now boon enlarged to unhide the phvsiral con¬ 
ditions, their changes and the clTei ts of these on 
human activities In Uganda there weie not only- 
great changes of climate during Pleistocene day s, hut 
also of topography and hydrography, consequent 
upon powerful earth-movements, of whioh the Kift 
Valley and Victoria Nyonza are two visible ex 
presaums Two plnvials are damns! in the Pleistocene 
and in each of thorn is an intrapluvial period, while 
the post pluvial jieriod is punctuated by two spells 
of moister climate They arc separated bv a relativ elv 
dry break and preceded by a more pronounced swing 
towards aridity Earth movements are recorded at 
three points, to tho most rerent of wlncli the presold 
configuration of the Rift Valiev and the lake und 
the fiow-dircction of tho nvei system aio due 
Equaled with these events of the Pleistocene are 
Stono Age cultures With Pluvial 1 are associates! 
Early and Latei Kafimn In the following intcr- 
plin ml, lakos dry up Tho caily pait of Pluvial 11 
is associated with Pre-('lielloan and Protosangoan, 
followed by Chelleo-Acliculean and Early Sangoan 
It is correlated tentatively- with Hiss An intra¬ 
pluvial follows associated with Achuukan, a valley 
culture, and Full Sangoan, a lull culture Pluvial II, 
correlated with Worm, is associated with Moustenun 
and Lowci Aurignacian, followed by .Still Hay and 
Upper Aurignacian, respectively The Aurignacian 
has the appearanco of a foreign origin, presumably 
from the north or north east From the Aurignacian 
ariso microhthio industries, such as Magosian anil 
Wilton, a dying Still Hay influence being discernible 
m the former Those are post pluvial and aie 
correlated tentatively with tho Achen retreat and 
Klihl stadium In Uganda, pottery appears first with 
Wilton 

Polynesian Mythology A number of legends con¬ 
cerning Maui and Tahaki, tho former tho central 
figure of Polynesian mythology, from tho island of 
Fagatau of the Tiamotu Archipelago, are published 
with a translation by J F Stimson (Bull 127, 
Bormco P. Bishop Museum, Honolulu) The legends 
of Maun and Tahaki are found throughout Polynesia, 
the well-known legend of Maui being one of tho most 
widespread of the pro-distribution myths Tho 
principal Tahaki theme, tho voyage to the under¬ 
world to avenge Homa. is fairly consistent throughout 
Polynesia, but the incidents composing the plot differ 
markedly m different localities Tho material now 
published is denved from the narration of Fariua-a- 
Makitua, a former chief of Fagatau and inheritor of 
the osotenc lore of Kamoke, tho greatest of all 
Tuamotuan sages. His wife Reva refused to receive 
the ancient teaching of Kamake as being ‘'heathenish 
nonsense” and her version of the legends is not 
inoluded as probably being affected by Christian 
influence Chants are interspersed throughout the 
narrative These are mostly of an erotic character, 


and have boon included only when they form an 
integral element in tho progression of tho myth. 
The music of these chants, as sung by Reva, has been 
analysed by E CJ Burrows Verbal rhythm dominates 
the musical rhythm (tho contrary of European song) 
anil a further irregularity is due to the pauses The 
accent corresponds to i time in Europoan notation 
Tho simple irregular rhythm of the chants, their 
narrow tonal range and prevailing monotone, and 
the quavering endings are widespread, and presum¬ 
ably ancient, in Polynesia 

Hair-Tracks of Australian Aboriginals. A detailed at 
count of the ho of hair upon the bodies of Australian 
abonginals, made by Dr J H Cray, suggests that 
the hair-tracks are highly characteristic of the race, 
and that thoy constitute a striking departure from the 
human hair pattern hitherto accepted as normal (J 
Anal , 69, 206 , 1935) The differences are connected 
with tho presence of centripetal hair-whorls on jaw 
and back, and reversals of the normal hair trend on 
the postenoi of the thigh and on the back Di 
(irav is inclined to correlate tho peculiar reversals 
with characteristic habits peculiar to the aborigines 
The dorsal reversal he associates with gravitational 
and other forces involved m tho maternal carriage 
of children upon the left hip, and tho anti clockwise 
spiral with the support given by the mother's left 
arm wlulo tho child is being earned The disturbances 
of pattern upon the posterior aspect of tho thigh he 
thinks may be brought about by tho squatting habits 
of the abonginals In tho fiotus, tho descriptions so 
far made have mdicated no departure from the 
normal m the hair-tracks But before tho idea can 
be accopted that habits alone can produce in each 
generation unifonn and characteristic hair-patterns, 
more would have to lie known regarding the hair 
tracks in other primitive races 

Spines of a Spinous Rat. Spec imens of tho spinous 
rat of Amami (Rattusjerdon i osimensts, Abo) have been 
examined by Yosio Abo, particularly as regards thi 
curious spines which project beyond the normal fur 
(J Rci. Hiroshima Umv , 3, 107, Dee 1934) Con 
trary to what has been suggested as regards the 
spines of other species, those do not appear to be 
shed in winter, nor are they noticeably fewer ui 
youngor animals Their arrangement in tho skm 
shows that they correspond in a hair group to a 
Mittelhaare, and this mdeod may bo a spine in some 
groups, and in others an ordinary overhair A 
tendoncy m one direction or the other means the 
difference between a richly-spmed and a poorly - 
spined individual In transverse section the spines 
are flattened and Btrongly curved in at tho sides, 
and although at their place of origin thoy contain a 
well-developed medulla, the subsequent constriction 
has tho effect of restricting the medulla to the 
thickoned edges 

Some Laurentian Copepoda. Prof. Arthur Willey has 
recently discussed the variations of certain copepods 
which are of much interest ( Trans Roy. Canad. Inst , 
20, Part I, 1934). In a letter to Natubb of August 
8, 1925, he briefly described a new copepod Cantho 
camptus hiatus from a swamp beside the Nikaban 
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River. This species has. now been found again in 
water accumulating in the funnel-shaped leaves of the 
pitcher plant, Harraceina purpurea, in Quebec The 
fifth foot is peculiar m having only five marginal 
bristles instead of the usual six and is distinguished 
as the forma uxeahcola, the more northerly form 
be mg the forma pahuhcola It is made the type of 
the new sub-gonus Pentacamptus Eat h form is found 
associated with a different species of Cytlops Several 
more species of Canthucamplus are re de-u ribed and 
variations noted There is a general sumlaiity in 
the nature of tht variation, and at the same time 
some parallelism os well as mere identity between 
Europoan and trans-Atlantic species and races In 
Cyclops vernalis and C venuslus tho vaiiutinns aie of 
different kinds, although the species are tuirly closely 
allied and hvo together in a small space umlei 
identical conditions They woro found in u small 
spring m almost pure culture when the rest of the 
countryside was covered with a thick mantle of 
snow and ice in the foothills of tho Luurentians A 
suigle ovigorous female of the rare Cyclop* moileslus 
was found in water poured from the suhmeigiil 
introrsc leaves of the y el low watei lily 

Penzidx of Louisiana Mr Martin J> Iturkc mood 
has continued his studies on pemcids [Hull Amrr 
Mu* Nat Hist, 68, 1934), a companion jiajn i 

having appeared a few months ago (Ihngliam Oceano¬ 
graphic Collection, 4, 7 , 1934) The present investi 
gation is mainly confined to tho eastern portion of 
Louisiana, and the material is estuarine and littoral 
It is very satisfactory that tho importance of the 
larval history is realised Tho classification is thus 
based on the structure of both adult and larva Four 
sub familios of the PenancLo are recognised and these 
are discussed particularly in the light of larv al history 
The Aristannie and Solonocel in.n show dose* nfhnitu s 
and are contrasted with a second group composed ol 
PensBinso and Kusicyonince All tho descriptions are 
detailed, and groat caro lias lieen taken in tho e\ 
animation of all essential characters It is interesting 
that the 1 author is of tlio opinion that in all IVnauda- 
the plourobranehs ate the last gills to appear in larval 
development He finds that “postrnysis larv ie of 
Pensemm completely lack plourobranehs and are in 
distinguishable m this from larval Eusicyonma?, in 
the further course of dev elopment, the Ponirina* add 
pleurobranchs to somites behind VII1 and IX, as 
well as to thoso somites, while tho Eiimc\ onmic do 
not develop them liehmcl IX” 

Bryozoan Fauna of the Faroes Until the* present, 
rocords of Bryozoa from tho Faioo Islands haw been 
extremely few This gap m our faunistic knowledge 
of this region has now been filled by tho publication 
of a hand list of the Bryozoa of those islands (“Zoo¬ 
logy of the Faroes” Seotion . r i8 Bryozoa) compiled 
by P. L Kramp Tho list comprises 82 specie's all 
from tho Faroe plateau proper—that ih, withm the 
200 metre "line and tho Faroe Bank The list is 
followed by a brief discussion of the bryozoan 
fauna of tho Faroes from a zoo-geographical point 
of view 

Diagnostic Characters of Woods. In v anous countries 
now, attention is being paid to the possibility of 
distinguishing between the woods of different tree 
species with a much greater appreciation of the diffi¬ 
culties created by the range of diversity m structure 


within a spocios Tfie difficulty is greater with soft¬ 
woods whore the structural element composing the 
wood is so uniform, and Mile M llrem (Bull Internal 
tie VAcad Polonaise Set Nat , 1934) has recently 
tested, on larih and spruce, the method suggested 
by l)r J A Stamm ( Hot Uttz , 92, 1931) Dr 

Stamm counted the number ot intersections of double 
traoheid walls, compaied with trochoid ray walls 
met with along a series of horizontal planes in tan¬ 
gential longitudinal sections of the wood The ratio 
thus obtained expresses the average length of a 
tracheid in contact with a rav compared with the 
total tiaclieid length, and latius tanged in American 
tiees from 0 072 to 0 288 Mile Brem finds that, 
if the carlii'st rings on lateial blanches are neg- 
lectod this ratio proves a good diagnostic i har- 
actor to distinguish between spruce (0 1-0 2) and 
lari'll (0 2 O 3) Obviously, from the range given, 
this charm ter could not safely be used alone 

Petroleum Geology of Western Canada. On February 
12 Mr A J Goodman road a paper before the 
Institution ot Petroleum Technologists entitled 
“Notes on tho Petroleum Geology of Western 
Canada”, which includes an account of the author’s 
conception of geological conditions obtaining in tho 
Rocky Mountains and foothill rogions respectively 
and of oil and gas leservoir rocks in those regions 
The views expressed are foundod on detailed practical 
work and on the oolloctod data of numerous oil wolls, 
as is evidenced by the number of sections, sketch 
maps and photomicrographs included in tho report 
Briefly, it is contended that in post-Cretaceous tunes 
the wholo of the Rooky Mountains was compressed 
by tho advent of guosynolinal strata between the 
Canadian Shield and the Jurasside Mountains ; hence 
their wedgo-shaped profile with flat overthrusts on 
tho borders and steeper thrust faults within Surface 
structures in tho foothills are prodomuiantly lmbn- 
eatioim in Mosozoio rocks caused by the .shortening 
of underlying Paleozoic limestone by ovorthrusts 
Oil and gas source rocks ate claimod to be primarily 
PaLeo/oic, though some may be Mesozoic Tho 
presence of oil and gas in Mesozoic strata may bo 
ascribed to upward migration, preservation in pores 
and «avitio8 and final sealing off by secondary calotte 
and silica , it may bo attributed in part to com¬ 
pression of Palwozoic lunostono by tho Mosozoic load 
and lator, in Laramido times, by tectonic compres¬ 
sion , those factors caused oollapse of cavernous 
zones of Palwozoic lunostono and consequent upward 
expulsion of oil and gas into the Mesozoic strata 
Throughout this process the lighter constituents 
were rotainod in such small voids as escaped collapse 
in tho reservoir rock. This separation of lighter 
constituents may also have boon furthered by 
selective adsorption of secondary silica and silicates 

The Movement of Desert Sand. In a study of the 
movements of sand particles in a sand storm or sand 
cloud. Major R A Bagnuld has criticised tho view that 
tho particles are kept aloft by upward components of 
tho turbulence of the wind Discussing tile physics 
of a desort storm in a paper in tho Geographical 
Journal for April, he shows that tho support mg air 
currents, due to eddies in the wind, an) not strong 
enough to support the average sand gram Moroov ei, 
m open desert country where sandstorms frequently 
occur, the wind currents are unusually steady' Major 
Bagnold finds the chief cause of the flymg sand grum 
is a bouncing action. A particle of sand gains a 
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horizontal velocity equal to that of the wind aa it is 
lifted off the ground It strikes the nearest hard 
surface und is deflected upwards to a height deter¬ 
mined by velocity and size Smaller grams at rest 
on the ground will also bo distmbod and made to 
splash upward into the moving air currents The 
bombardment of large grains or pebbles, too heavy 
to bo lifted by air currents, will help to move these 
larger grams along the surface befoie the wind 
Furthermore, when the sand cloud loathes an area 
where the grains are equal in size to those in the 
cloud, there will be little bouncing and the grains 
will tend to lie on the surface Thus, in short, sand 
will ielicit and tend to foim a dune in those areas 
whore tho size of the am face giains is the same as 
that of the moving Hand 

Lightning Photographs Tho Smithsonian Institu¬ 
tion, Washington, has accounts of two renmikuble 
photographs of lighlwng taken in 11108, and now 
published at the suggestion of J)r 1$ F J Sc honland, 
of the Uiiiv ersity of Cape Town Tho first was taken 
with a camera revolving onco m ii\ e scs ends It 
was a vory bright flash and the thunder it caused 
was \pry sharp ami sudden, like tho sound ol a 
camion If it is assumed that the distance of tho flash 
is 1,000 ft whic h, ae< circling to Mr Larson, of Chicago, 
who observed and photogiaphed it, is a conservative 
estimate, then the diameter of the flash is more than 
18 ft Ho describes it as a flash, botwoon two clouds, 
having the appearance of a flexible tube of very largo 
diameter, appearing instantaneously during a very 
heavy rumfall Tho soconcl flash photographed looks 
as it them were' foul sepurato rushes following one 
another ui the jmth openod by tho first discharge It 
shows a meandering and very complicated flash 
Mr Larsen suggests that tho path was a partial 
\ acuum ot low resistance, which tho bonded (or 
striated) appearance of the flash tends to confirm 
The whole flash soems to be made up of striated 
alternate light and dark spaces not unlike tho stria) 
produced in a vacuum tube 

Theory of Adsorbed Films on Metals. It is well known 
that a sparse adsorbed layer of alkali metal atoms on 
a rnetal surface will greatly roduce the work function 
of tho latter, and this is attributed to an electrical 
double layer formed by atoms which liavo each 
lost a valence eloetron to tho underlying metal A 
similar reduction of tho work function is, however, 
obtainod with a thin layer of barium, strontium or 
calcium on a tungsten surface ; tho first ionisation 
potentials of these elements are all higher than tho 
work function of tungston, and tho oidinary view ot 
tho ionisation of tho adsorbed atom does not apply 
R W Gurney (Pliya Rev , March 16) has examined 
this problem by quantum mechanics A simplified 
picture shows the adsorbed atom core jw a potential 
well separated from the potential box of the interior 
of the metal by a barrier A solution of the Schrfldinger 
equation for this system gives a sot of allowed onergy 
levels which belong jointly to the metal and the core 
In practice, the |<|i|* function, corresponding to the 
electron density, shows a blurred energy level corre¬ 
sponding approximately to the ionisation potential 
of tho adsorbod atom and filled with electrons to 
an extent depending on the relative positions of this 
level and the critical Fermi level for the metal. This 
model shows how an alkaline-earth atom may behave 
very like an alkali metal in forming a double layer 
It also explains the observed variations of the strength 


of tho double layer with the number of atoms 
adsorbod, und the probability of ionisation of the 
atoms when those are evaporated Irom the surface 

The Qumhydrone Electrode. The so-called qmnhy 
drone electrode has come into extensive use Hince its 
investigation by Bulmann m 1921 and is known to 
bo affected l>y salt erroix, due to tho change in the 
aotivity ratio ot quinone and hydroquinone, the 
dissociation products of qumhydrone, m presence of 
salts F Hovorka and W G Bearing (J Amer 
Chem Snc , 57 , 446 , 1936) have now carried out a 
systematic investigation on this matter, and then 
papei includes soiuo useful practical dotails of the 
electrode They made tho comparison against a 
hydrogen electrode and determined the salt error for 
fourteen solutes at c oneentrutions up to 2 N A 
neatly linear relation between salt error and con¬ 
centration of solute was found and constants to be 
list'd in tho correction of pH values woro derived 
The salt errois were found to bo additive for many 
mixtures, which simpldios matters, but some unom 
alios wore found with mixtures of sulphates and 
hydrochloric acid Tho normal electrode potential 
ot tho system qumono hydroquinone was found to 
bo 0 69938 at 26°, and tho standaid qumhydrone 
electrode was found to have a potential, with rt spect 
to tho hy'drogen electrode', of 0 69916 at 25° 

Constitution of Coal. Although it has long boon 
known that coal results from tho slow transformation 
of vegetation, the exact course of this change is still 
a matter for investigation and dispute. Much dis¬ 
cussion has ranged round tho question whether coal 
substance is the survivor of either or both tho 
colluloHic or lignin constituents of tho original 
vegetable matter Ono method used for Htudymg 
this question has boon to subject coal—after extrac¬ 
tion of resinous or oily matter by solvents—to a 
process of controllod mild oxidation, for example, 
with alkalmo potassium permanganate From the 
nature of tho products, mferenc es could bo mado as 
to the constitution of the ‘coal’ Biibstance from which 
thoy wore derived. Since 1920 it lias been known, 
following the work of Fischor and Schrader, con¬ 
firmed by Francis and Wheeler, that benzeno oar 
boxylic acids were present in the oxidation products, 
pointing to tho existence of ready formed benzene 
rings in the original coal Prof W A. Bone and Ins 
collaborators have camod out such oxidations 
quantitutivoly so as to account for all the carbon in 
tho raw material, and in a recent paper {Proc. Roy 
Soc , A, 148 , 492 , 1935) they give tho results for a 
oompleto range of materials, cellulose, lignin, peat, 
lignite, bituminous coal and anthracite The products 
got from cellulose were almost entirely carbon 
dioxide and oxalio acid, with no benzenoid acids. In 
all the others benzone carboxylic acids were important 
constituents, representing up to 50 per cent of the 
original carbon in tho case of anthracite. Small 
proportions of acotic and oxalio acids were also 
measured From theso results it is concluded that 
lignins have been the ohief progenitors of coal sub¬ 
stance, the cellulose having mainly disappeared 
during its formation All the benzeno carboxylio 
acids—excopt bonzoio acid—have boon isolated in 
the products, but the penta- and hexa-carboxylic 
acids predominate The results also support the view 
that lignin has an aromatio structure, and favours 
some such constitution as indicated by the formula) 
of Fuohs or Schrauth. 
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South African Archaeology and Ethnology 


T HE recent latue of the South Afruun .Journal 
of Science, vol 31, contains several papers on 
archaeology and ctlinologj read before the South 
African Association for the Advain ement of Sciemo 
at its mooting held at Port Eli7abeth in July 1934 
which are of more than local inteiest in thoir general 
bearing Unfortunately, it is not possible hi ic to 
do them full justice, and little more than a brief 
reference must sulhee to dins t attention to the mine 
outstanding 

In his presidential address to Section E, l’iof L l 1 ' 
Mainhard, of the University of the Witwatersiand, 
dealt with the lmguistic approach to South African 
prehistory and ethnology, and after discussing the 
general principles upon whi< h study of the morphology 
and vocabulary of a language may assist the ethno¬ 
logist and prehistorian, applied these pnne lples to 
the problem of the distribution and relations of 
Bushman, Hottentot and Bantu in the' prehistory 
and oarly history of South Africa A compauson of 
the Bushman and Hottentot tongues, as well as of 
the two click languages spoken m Central Tarigaiiy ika, 
points to a remote separation, long migration from 
north to south, followed by re encounter of the two 
peoples, and at tho samo time suppoits the wew of 
the school in physical anthropology, which maintauis 
that tho anatomical difference between Bushman 
and Hottentot is a fiction. On tho other hand, tho 
Hottentot distribution at the time of Bantu invasion 
and tho continued oncoming of tho Bantu fiom the 
sixteenth oontury, whon tho Portuguese recorded 
that they wero already occupying tho south-east 
coast, is to bo inferred from place-namos, while the 
cultural relations of tho two sets of people are 
indicated in their loan-words Loan words relating to 
cattle and magio, for example, support this aiguinent 
Among the archfrological communic ations. that of 
Mr John Hewitt describes a number of arrow heads 
and barbs now in tho Albany Museum, Grahams - 
town Of these, some wero rocontly discolored by 
Mrs J B. Meaker m the neighbourhood of Thaba 
’Nchu, with other microhths, generally at tho edges 
of dongas where pot-clay remains These are peduneu 
late m form and of chalcedony or quaiU Two 
tanged arrow-heads discovered by Mr H J Aitclnson, 
also at Thaba ’Nchu, aie of interest in viow of the 
author’s opinion that they lend support cither to the 
view held by tho Abbe Breuil that tho tanged airow- 
head is a contribution to South African culture of 
the northern neolithic of the proto-dynastic civilisa¬ 
tion, or that it is a locally evolved derivation from 
uninfluenced Still Bay or Wilton 

Canon W. G. Sharpies argues against tho human 
origin of tho so-called ‘‘Victoria West Implements” 
in dolorite, and demonstrates tho production of 
implement-like forms m this material by purely 
natural oaqses. 

An important paper by Dr P. W Laidler deals 
with the archseological and geological sequence in 
the Transkei and Ciskei. He points out that while it 
is probable that the stone age cultures of South 
Africa wore less ancient than their European parallels, 
the absence of Pleistocene ice ages in South Africa 
deprives archaeologists of the assistance they afford 
in Europe. There is, however, evidenoe m the Ciskei 
and Transkei of archaeological relationship with 
pluvial periods which correspond with tho phases of 
the loo age. As a result of the demonstration of the 


iclation of deposits and typos of industries on a 
number of sites, it is concluded that Stollonboseh 
occurred ill a wet period, in whn h terrace gravels 
weie laid down, possibly Gunx-Mindol, Hiss-Wurm, 
while Fauresrnith, now shown to bo widely distributes! 
anil not restricted to the Free State, belongs to the 
gravels of a docieasing rainfall, a Levallois to< hiuqiie 
being present Thus < ultuio is shown to evolve from 
a late .Stellenbosch and to pass into the Middle Stone 
Age, a graded series having boon found on a site 
at Bon/Ji Bay The excavation ot a Transkoian cave 
produced further ev idence of the < ourso of evolution 
of tho Muldlo Stono Ago, showing that high-backed, 
paiallol flakod, lance-heads with revolved flaking 
prooodod leaf-shaped secondarily worked blades 
Duruig tho Middle Stono Ago thore wius a further wot 
period, jnoducmg a layer of stalagmite m a cave 
where all rock is now dry, and possibly equating 
with Buhl Tho leaf points coincide with a dry 
penod, while tho Middle Stone Ago closed with a 
period of seasonal rains In tho late Stone Ago 
modem dry clmnito supervened 

In physical anthropology the skeletal structure of 
the Bushman naturally figures prominently A 
symposium of members of the Department of 
Anatomy, University of the Witwatersrand, took 
place m which tho physical characters of the Bush¬ 
man wero subjected to examination in detail This 
is here reported in very full abstract, and inovitably 
will in futuro be regarded as a standard reference. 

Before dealing with this communication, however, 
mention must be made of a rnpoit on humnn skeletal 
remains from East Loudon, presented by Mi L H 
Wells, of the Department of Anatomy, University of 
the Witwatorsrand Tho material was obtained by 
Dr P W Laidler during his excavations on East 
London sites, and provides the physical anthropo¬ 
logical coimtorpart ot the archtoological results The 
remains fall into throe groups Tho ‘Main Senes’ 
from various sites consists of eleven mdividuals, 
mostly of rooo'it prehistoric age, the second group, 
the Qmgnoy >Slu it sorios, belongs to the period of 
European occupation and tho third, tho Cemetery 
series, comprises throe skulls from a Bantu oemetory 
dated circa 1800-1870 As a general result, it is 
said that the heterogeneous character of tho material 
points to tho fundamental importance of adequate 
definition of ethnic types in South Africa The 
presetico of Bantu features in tho more recent skeletons 
is the physical coimtorpart of Mamgard’s historical 
data of the infiltration of the Bush population of 
this area by a Bantu element, and tho predominantly 
Bush-Boskopoid character of the Cemetery senes is 
striking ondenie of the persistence of this ancient 
type, despite subsequent changes in tho population 
The symposium on the "Skeleton of the Bush 
Race’’ consists of eight communications, each dealing 
with somo specific uivesligation based on known 
Bush material, partly from the McGregor Memorial 
Museum, partly from tho anthropological collection 
of the Department of Anatomy at the University 
of the Witwatorsrand The points covered include 
the skull, mandible, dentition, shoulder girdle and 
upper limb, vertebral column, sacrum and lower 
limb So far as tho detailed results here recorded 
may be reduced to any general principle, it is that 
they point to the Bush type being highly evolved, 
but at the same time much specialised Thus in 
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relation to the talvariu, it m pointed out that on 
examination ot curvatures of the crania show that 
the Bushman occupies a higher evolutionary place 
than Cro-Magnon man, and accordmg to one method 
of study even a higher rung than the European This 
latter result, however, is due to the employment of 
a method ivhu li as a measure of fretahsation points 
to an extrerrio specialisation rather than a high 
status in evolutionary development In the examina¬ 
tion of the pc 1\ is, hy Miss Margaret Orford, the results 
point to the Hiinilar indication of specialisation Mho 
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concludes that tho Bush pelvis is primitive or ape¬ 
like m many respects ; and on the whole the Bush 
female pelvis exhibits primitive characteristics in 
more exaggerated form than doos the male The 
bones are small in absoluto measurement, but 
massive in proportion to their size Tho sex differences 
ore well-marked The Bush peh is was capable of 
developing secondary specialisations, such os the 
exaggerated features of sexual differentiation, tho 
shallow acetabulum, etc It is, therefore, an intimate 
admixture' of primitive and specialised feotums 


Systems of Economic Reform 


D URING rocent years, men m all walks ot life 
have begun to question tho present structure 
of society with its apparently inevitable liability to 
periodic maladjustments, and in on endeavour to 
suggest a lemody of present ills, all kinds of pro¬ 
posals have been put forward The very multiplicity 
of these plans foi economic betterment, however, is 
bewildering and confusing, even to thoso who have 
the time to examine them m some detail For this 
reason alone the rocent publication hy tho Engineers’ 
Study Gioup on Economics ol a chart analysing in 
convenient fonn the salient features of fourteen 
diflerent pioposals for eeonomie reform should serve 
a useful purpose In addition to this chart, the 
Group, winch was formed by a number of engineers 
and nic>n of science somewhat more than a year ago, 
has recently prepared a valuable interim report* 
which examines twenty four separate sets of pro¬ 
posals, analysing them under thiee headings, namely, 
(<i) monctaiy, (b) industiial planning and (c) a com¬ 
bination of industrial planning and monetary Tho 
leal division of opinion which this classification is 
intended to emphasise is that existing between thoso 
who think that prosperity can bo reached by altera¬ 
tions, radical or otherwise, in the monotary system, 
and those who believe* that some control of industrial 
production is lequireci The division is also of im¬ 
portance in respect of immediate practical possi¬ 
bilities Few if any of the monetary proposals would 
require elaborate preliminaries, and most of them 
could bo brought into full opeiation in a com¬ 
paratively short time It is otherwise with the 
schemes which involve planning, as these would 
almost invariably take time to put into practice 
Most of those who make proposals for economic 
reforms start wit h an analysis of tho present situation, 
and them is a considerable difference of opinion as to 
the main cause's of the position, though thoro is a 
measure of agreement among certain groups of 
schemes Several of the proposals for monetary 
reform definitely assort, that insufficient purchasing 
power is at present distributed to purchase the goods 
which are being produced. Tho supporters of tho 
Consumer Money league and of the Social Credit 
Schemo of Major Douglas assert that this deficiency 
ih automatic and inevitable , accordingly the Con¬ 
sumer Money League advocates local note issues, 
while the Douglas proposals suggest remedying tho 
deficiency either by issuing credit to retailers con¬ 
ditionally on sales at regulated prices, or by way of a 
‘national dividend’ to every individual 


• The Britlah Science Guild Enalnwrn’ Htmly Group on Economics 
First Interim Report on Schemes and Proposals for Eoonomto and 
Social Reforms Pp 44 (London British Science Guild, 8 John 

Street, Adelphl, WC2, ”— 1 -’ "- - 

Uazlitt House, Chancery L 


Engineers’ Study Group on Economics, 


In the opinion of Mr J M Kejnes, tho deficiency 
of purchasing power is not necessarily permanent, 
and his immediate remedy for tho prosont situation 
is large scale public works, hnaneed by Government 
loans The London Chamber of Commerie suggests 
tho monetisation of commodities by issuing currency 
against eligible trado bills Silvio Gosoll’s ‘Demurrage 
Money’ schemo, which involves the elimination ot 
interest, and the Kearney ‘True Finance’ scheme also 
assert that there is insuffh lent puri basing powor, but 
tlieir main remedy is designed to correct this shortage 
by increasing the velocity of circulation rather than 
the amount of money 

Two more schemes, thorn* ol Lord Molchutt and 
Prof F Soddy, diagnoso a shortage of effective 
purchasing powor, but do so somewhat less definitely 
than is the case with tho other schemes previously 
mentioned Lord Melchett proposes to meet tho 
apparent shortage by monetisation of commodities 
and by paying off the National Debt by moans of 
bank drafts Pi of Soddy holds that the shortage 
is duo to the fact that it is to the interest of the 
bankers who control the issue of money to keep it 
scarce, and he therefore advocates tho nationalisation 
of the issue of currency anil credit and the control of 
such issues by a scientifically determined price index 

Tho three remaining monotary schemes examined 
in the report, namely, those of McGregor, Deane and 
Sir Basil Blackett, strips lack of balance as being 
mainly responsible for the present situation Tho 
McGregor plan defines balance as that between 
spending and saving, and holds that the existing 
situation is due to over saving and that it can be 
rectified by raising or lowering the general salary and 
wage level by carefully calculated percentages The 
Deane plan, which is American in origin, stresses mal 
distribution of purchasing power resulting from 
technological unemployment os tho root of the 
trouble and accordingly proposes a special kind of 
unemployment insurance Sir Basil Blackett suggests, 
in hw “Planned Money’’, that tho lack of balance 
is more general and requires to lie remedied by a 
currency based on a price index and managed with 
the view of maintaining stable prices He also 
commends planning and co-ordination 

The next group of schemes arraigns unco-ordmated 
individualism as largely responsible for tho present 
troubles Tile schemes can conveniently be analysed 
into two sections, namely • 

(а) Mr Harold Macmillan’s “Reconstruction” pro¬ 
posal, Fascism, the ‘New Deal’m the United States, 
and the schemes of the ‘New Britain’ Group and of 
the ‘Political and Economio Planning’ Group, 

(б) H 8 Jevons’s ‘Credit Income System’, Com¬ 
munism, Technocracy, the programmes of the Labour 
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Party and of tho Socialist Loaguo and tho scheme 
^propounded by Edward Bellamy m "Lookuig Bai k- 
wards” (published 1805) 

Each of the schemes in section (a) proposes a 
planned and co-ordinated economic system, but 
none of them, except that of tho ‘Now Britain’ 
group, involves a departure irom tho basis of private 
enterprise Planning and co ordination are also part 
of the Conservative and Liberal proposals, but foi 
them tho mam source of our troubles is to be found 
in the international sphere Both recognise, however, 
that the mtomational situation is not capable of 
diroct control, and therefore planning in seine dogioo 
becomos a nocossary national policy Mr Harold 
Macmillan proposes a compromise between tho 
individualist and collectivist lines of thought A 
Contral Economic Counc il would aim at maintaining 
equilibrium between supply and demand by expand¬ 
ing demand, remembering that the worker is also a 
consumer Labour would be loprcsented on this 
Council, and while interference by woikeis m the 
daily management of industry is rejected, the 
industrial system would be humanise d and oppor 
tunities for speculative piofits much reduced 

Tho six schemes in section (6), while they stress 
tho failure of unco unlimited individualism, aic 
sharply distinguished from those m section (ci) by 
their emphatic assertion that the underlying causes 
of our present economic troubles are the 'profit 
motivo’ and privato ownership of tho means of 
production They rogaid a shortago and inal 
distribution of purchasing power as inevitable so long 
as theso continue, and they therefore' propose that 
tho community should take over tho ownership, if 
not the operation, of all production 


University and Educational Intelligence 
Cambridge —The Adams Prize for 1933-34 has 
been awarded to Dr Sydney Goldstein, former fc How 
of St John’s College Dr L Rosen head, St Jolm’s 
College, is highly commended for his essay The prize 
is awarded every two years for an essay on some 
branch of pure mathematics, astionomy, oi other 
branch of natural philosophy The Sheepshanks 
Exhibition for astronomy, valued at about £40 for 
three years, has been awarded to S W Shivershwar 
kar, scholar of Sidney Sussex College The successful 
candidate is required by statute governing the awaui 
to become a member of Trinity Collogo 

An appointment to a Busk studentship in aero 
nautics will bo made in July The studentship, 
worth £160, is tenable for one year, during which 
period the holder will be expected to devote Ins 
whole time to research Forms of application may bo 
obtained before Juno 8 from Prof B Molvill Jones, 
Engineering Laboratory, Cambridge. 

London —-The following appointments have re¬ 
cently been made Dr C H Lobban, since 1920 
University reader in civil engineering at King’s 
CoUege, to be professor of civil engineering. King’s 
College, from October 1, 1935 ; Dr A St G J MoC 
Huggett, since 1931 reader m pharmacology and 
’ member of the physiology staff in the University 
of Leeds, to be professor of physiology, St Mary’s 
Hospital Medical School, from October 1 ; Mr J P 
Ross, since 1931 University reader in surgery at St 
Bartholomew’s Hospital Medical College, to be pro¬ 
fessor of surgery, St Bartholomew’s Hospital Medical 


College, from October 1 , Dr H A Moss, smee 1028 
dim tor of the Tyneside Council of Social Service, 
to bo readier in sot lology, Bedford Collogc, from 
Ot tober 1 

Tho title of professor ot political economy in the 
University has been confeirod on Mr N F Hall, in 
respect of the post held by him at, University College 

O.xr-oiin The scientific contributions of oarly 
numbers of the Queen’s College funned the subject 
of Dr K T Gunther’s lecture last week, with espet ml 
leltlenee to the woik of Edmond Halley and Thomas 
Pennant who to a very large extent hav e the credit 
for having -stored the publication of Newton’s 
' Puneipia” and Gilbert White’s Natural llistuiy of 
Selborne” Su John Fluyoi, the inventor of the 
pulse watch and advocate of cold bathing, was also 
a me'inbei of the College 

Common w is ajlth Fund Fellowships tenable by 
British giaduutes in American Universities lor two 
\ears beginning September 1936, have iciently been 
awarded to the following, among ot hi rs Dr F X 
Aylwaid (Liverpool) to Johns Hopkins University, m 
liioc hemistry, Miss M E Francis (Girton College, 
Cambridgi) to the University of California, in goo- 
giaphy, A R Cimmill (Cllasgow) to Rutgers 
Umversitv, m plant pathology , Dr Ronald Grant 
(Queen Mary College, London, and Universities of 
Edinburgh and Leeds) to tho University of Chicago, 
m zoology, J G, M Hamilton (Edinburgh) to 
Harvard University, in mi die me , W K Hawthorne 
(Trinity Collogo, Cambridge) to tho Massachusetts 
Institute of Technology, m engineering , Miss G G 
leylxjume (University College, Cardiff) to tho Uni¬ 
versity of Chicago, in statistics, F V Prico (New 
College, Oxford) to Princeton University, in physios , 
M H L Pryoo (Trinity College. Cumbridgc) to the 
Institute for Advanced Study, in mathematic s , O D 
Rochestei (Arms!long Collogo, Newcastle) to the 
University of California, in pliymcH , E D Tagg 
(I'huro Collogo, Cambridge) to Princeton University, 
in mathomaties , Harold Walko (University College, 
Exeter) to tin University of California, in physics , 
Kenneth Whito (Queen's College, Oxford) to tho 
Univositv of ( hieago, in economics, John Wilkin¬ 
son ^Armstrong College, Newcastle) to Harvard 
University, in botany , R R Williams (Corpus 
Christi Collogo, and New College, Oxford) to 
Piineeton University, in chemistry , Leslie Young 
(Imperial College of Science and Technology and 
University College, London) to Washmgton Uni¬ 
versity', m biochemistry R B Bryce (Toronto 
and St John’s College, Cambridge) has been 
awarded a British Dominions fellowship to Harvard 
Univenuty, in economics Tho following hav e 
boon appointed to fellowships tenable by can 
didatos holding appointments m Government servueo 
overseas W E Cohen (Western Australia, and 
Council for Scientific and Industrial Research, 
Australia) to tho University of Wisconsin, m wood 
chemistry , H C Forster (Melbourne, and tho 
Department of Agriculture, Victoria) to Iowa Stale 
College, in agriculture , J G Gibbs (New Zealand, 
and the Department of Agriculture, New Zealand) 
to tho University of Minnesota, m agriculture , 
H. J. N Hodgson (Melbourne, and the Engineering 
and Water Supply Department, South Australia) to 
Harvard University, m engineering, C C Wessels 
(Pretoria, and the Department of Agriculture, South 
Africa), in veterinary science 
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Science News a Century Ago 

Ascension Island 

Ascension Inland, wluch has tho smallest popula 
tion of anv British Dominion, was taken over in 
Oc tobor 1815 Twenty years latei, at a meeting ol tho 
Royal Geographical Society on May 25, Joseph Sabino 
reiul an account of the island written by Mis Colonel 
Power Ascension was of mteiest. Mis Power said, 
for the examples which it fnmislnd of ihanges 
wrought, even m clunato, by verv recent« ultivation 
A few years previously, it was a bare and barren 
cinder rising out of the waters, yielding nothing to 
voyagers except turtle and a veiy little fresh water 
painfully collected when required, fiom one or two 
dropping springs When Bonaparte, however, was 
confined at St Helena, it. was occupied by way of 
precaution by a party of marines, and had so rapidly 
improved under their charge, and been found so 
healthy, and otherwise so convenient for the icfiesh 
ment of ships either passing to India or attuc Insl to 
the African station, that it was permanently occupied , 
and a most interesting study it appeansf to afford 
to the physical geographer It was (’apt Bute, of 
tho Royal Marines, who provided a propel water 
supply Ho sunk a well in a ravine on the north side 
of tho island Tho spring yielded 50 tons a day and 
the water was conveyed to tin anchoragi, the pipes 
in one place being taken through a tunnel 1,000 ft 
in length Tho charge for water for strange!s was 
5s a ton if delivered m Government boats or 3s if 
< arnod off in the vessels’ own boats Them was 
never less than 1,500 tons m the great tank on the 
beach Mrs Bower gave particulars of the plants 
winch hail been introduced, anil said that rain had 
become more frequent while there was little doubt 
that, in time, the whole island would he cultivated, 
and Ascension, from a bairon rock, would he made to 
resemble the Azores, Madeira and ether Atlantic 
islands. 

Murchison on the Geology of Shropshire 

Murchison, m some of Ins memoirs to the Geological 
Society, pointed out. tho existence of certain bedded 
trap rocks, interstratified with transition deposits, 
anil of other intrusive trap rocks which have been 
afterwards injected amid theso stratified rnasses, and 
on May 2?, 1835, he read a papor to the Society 
entitled “On Certain Lines of Klovation and Dis¬ 
location of the New Red Sandstone of North Salop 
and Staffordshire, with an Account of Trap Dykes 
in that Formation at Acton Roynolds near Shrews¬ 
bury" The Breiddin Hills, he said, afford examples 
of both classes of trap rock, and tho conclusions to 
which he hail come w<jre • (1) Certain trap rocks 
wore ovolvod during tho formation of tho transition 
rocks , (2) others burst forth after the consolidation 
of these older strata, throwing them into vertical and 
broken forms and produemg metalliferous veins in 
them , (3) this period of activity was anterior to tho 
formation of the C'oal Measures, as is proved by the 
strata of the latter resting unconformably upon the 
highly inclined edges of the transition rocks , (4) 
igneous agency evolving precisely similar products 
was renewed at a much later period upon one of 
these linos of ancient eruption , and (5) the great 
disruptions around the flanks of the central coal¬ 
fields of England took place after the accumulation 
of the New Red Sandstone, 


Fulton's Grand Orrery 

In its column of “Weekly Gossip on Literature 
and Art”, the Athenaeum of May 30, 1835, said 
“Another Exhibition, worthy of notico, is Fulton’s 
grand Orrery, now to he seen in Bond Stroot, ono 
of tho most ingenious specimens of mechanical 
contrivances that has yet boon exhibited The 
planets and their moons revolve in thoir true relative 
jieriods, the inclination and eccentricity of the 
planetary orbits are shown with groat accuracy, and 
lrom half an hour’s inspection of this beautiful 
hum lime, a person unacquauited with mathematifs 
inay form a very good notion of tho principal 
phenomena of the solar system The proprietor has 
made every part of tho mechanism with his own 
hand, and he cheerfully explains all tho movements, 
thus rendering tho Exhibition as useful to the 
mechanist as it is delightful to the astronomical 


Societies and Academies 

Paris 

Academy of Sciences, April 8 (V li , 200, 1257 1372) 
Paul Lanoevin and Jacques Solomon- Tho laws 
of tho disengagement of electricity by torsion in 
piezo electric substances Tho gonoral theory of 
piezo electricity developed twenty-five years ago by 
W Voigt is capablo of predicting tho phenomenon of 
stropho-oleetricity, recently described by Tawil and 
by Ny Tsi-Zo and Tsion Ling-Chao The formula* 
obtained from Voigt’s theory, although differing 
from those suggested by Tawil and by Ny Tsi-Zo 
and Tsien Ling (’him, are ui good agreement with their 
experimental results Richard Fosse, Paul Emile 
Thomas and Paul De Gkaeve The action ol 
hydrazino on tho cyclic urcides (parabamc acid) 
Georues Darmois The laws ol probability with 
exhaustive estimation P Vinoensini Ribacour’s 
transformation of Guichard surfaces A now aspect 
of Eisenhart’s transformation Serue Rossinski 
The deformation of surfaces with persistent con¬ 
jugated network Alfred Rosenblatt and Stanis- 
law Titrski The coefficients of senes of univalent 
powers m tho unit oirclo SoLrM Mandelbrojt : A 
problem of Oarleman Andr£ Maunier Tho 
limiting values of harmonic functions Harald 
Bohr A general theorem of integration of a trigono¬ 
metric polynomial L Pontrjaoin The Betti 
numbors of Lio groups Elik Cartan Romarks 
on tho pieceding commiuncation Silvio Minetti 
The trend of a uniform function in the neighbourhood 
of an isolated essential singular pomt Alexandre 
Dufour A suggestion for an experiment concerning 
classical kinematics and relativist kinematics Victor 
Volkoviski Chains of vortices (’Airs Jacob • 
Some pioperties of the general solution of a problem 
of H. Villat and R Thiry Henri Abraham Free 
electrons in astrophysics. RknA C’oudero and Jean 
Danton The discovery of a remarkable submarine 
plateau between Madeira and Portugal L Gold¬ 
stein The non-adiabatic character of the variations 
of nuclear charges Mlle Marie Antoinette 
Baudot The properties of the 1 P(2<o) spaoe and their 
applications Jean J Trillat and Hans Mot7 
Tho formation and structure of monomolecular or 
bimolecular layers of fatty substances on metallic 
surfaces Spectrography with X-rays fads with very 
thin layers, but utilising electromo analysis of films 
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a on a surface of gold, evidence of the 
pvruoture can be obtained. The electronic analysis 
of metallic films, originally giving the diagram of 
the pure metal, shows the presence of fatty layers as 
impurities after keeping for several months. Theo¬ 
dore Ionesco and Constantin Mihul . The 
propagation of electric waves m the earth’s magnetic 
field A development of the theory of the propagation 
of electric waves in the ionosphere, taking into account 
the action of the earth’s magnetic field It is elauned 
that this modified theory fully explains the experi¬ 
mental results without reoourse to the hypothesis 
that the ionosphere is composed of several ionised 
layers. Romolo Deaolio The intenor unipolar 
conductivity of certain crystals A Cotton • Remarks 
on the preceding communication The Indian 
Journal of Physics (March, 1035) contains an article 
by S. R. Khastgir and Das Gupta describing expen- 
ments leading to simdar conclusions as those obtamed 
by R Deaglio Edoar Pierre Tawil Considera¬ 
tions on the disengagement of electncity by the 
torsion of quartz and on the reciprocal phenomenon 
The author maintains that atrepho-electricity and 
piezo-eleotncity are distinct phenomena Gaston 
Dupouy • The experimental properties of para¬ 
magnetic substances. Fundamental characters 
interpretation. Georges Llandrat Concoming 
the Schottky effect m photo-elements with boundary 
layer. Georges Zielinski . The polarisation of the 
2640 A and 2650 A fluorescence bands of saturated 
mercury vapour Mllk. Yvette Cauchois Study 
of the L spectrum of mercury Andr£ Michel and 
Jacques BJcnard : The formula of ferromagnetic 
chromium oxide The formula CrO, is attributed 
to the ferromagnetic oxide . it cannot be obtamed 
pure Mlle Suzanne Veil • Electrical phenomena 
connected with diffusing salts meeting in gels Mlle 
Niuta Klein : The variation of the coefficient of 
expansion of glass with annealing Marcel Prfttre 
The function of tho surface in certain homogeneous 
reactions depending on a chain mechanism. Dis¬ 
cussion of the causes of the differences observed in 
homogeneous gas reactions at high temperatures 
between uncovered walls (glass, silica) and walls 
covered with a layer of potassium chloride O 
Chaudron and R Dandres . Contribution to tho 
study of the alloys formed by the aluminium- 
magnesium solid solution. Pierre SVk . The 
physicochemical study of the neutralisation of 
aqueous solutions of tho sodium mobates LAon 
Palfray and Alfred Leman . The chemical activity 
of the naphtholio hydrogens of 1, 7 dihydroxy - 
naphthalene. The reactivity of the two hydroxyl 
groups is of the same order. Henri Lonochambon 
The properties of the Ampandrandava sopiolite 
Auguste Chevalier, LAonoe Jolbaud and Oeoroes 
Petit : The quaternary deposits of the old crater 
of Pedra de Lurae (Sal Island, Cape Verde Arohi- 
pelago). Georges Schneider : The leakages of hot 
mineral spring water from the Soufro spring at 
Aix-les-Baini. Robert Perret ; The Adrar des 
Auger (Sahara). Adolph* Lepape and Georges 
Colanoe : Apparatus for taking Baihples and the 
study of the composition of the air of the stratosphere. 
Louis EblA : The annual variation of the terrestrial 
magnetic field. Paul Bertrand, Rodolfhe B6hm 
Ind Paul Cobs in : Disoovery of a flora in tho 
Lydian of the Montagne Noire Carboniferous at 
Saint-Nazaire-de-Ladarez (Htaault). M. MasorA and 
Mile. A. Rollen r The influence of the tensio- 
negativity on the structure of the plant cell Mlle. 


Panca Eptimiu • The cell formations contained m 
the cytoplasm of Bucegui Romanica. V. GrSgoire : 
The morphogenetio connexions between the leaf and 
the stem m the Dicotyledons. Louis H^din : 
Observations on the knots of the vine. Basils Luybt 
and Ruth Ernst Tho non-existenoe of the nuolear 
membrane Henri Hermann, Georges Morin and 
Joanny Vial • The persistence of anaphylactio 
shook in tho dog after removal of the spinal cord. 
Pierre Nooufcs The measurement of arterial 
pressure J Andr^ Thomas . The persistence of 
the secreting function of tho entoblasto-vitellogen cell 
m the course of its transformations in intro. The 
vitellogen macrophage Paul Wintbebbrt : A new 
thoory of development . physiological epigenesis, or 
theory of chains of functions Emile P tli . e t The 
orientation and pyro-electricity of crystals of 
ammonium magnesium phosphate m calculus con¬ 
cretions of the kidney and bladder Charles DherIc 
and Mlle Anne Rapfy • The fluorescence speotra 
of phoophorbides Paul Cristol, J Fouroade and 
R Seigneurin The existonco of a dissociation of 
urea in ddute solution The view that urea undergoes 
dissociation on dilution is supported by measure¬ 
ments of the lowering of the freezing point, the 
irregularity of the conductivity curves and diminution 
of the pH Gboroks S an dor • The isoionio point of 
the proteins 

Leningrad 

Academy of Sciences (C R, 1, No 5, 1935) G. 
Duboshin The stability of solutions of canonical 
systems A. Bermant and M. Lavrbntuev . The 
absolute constants analogous to the constant of 
A Bloch V Kalashnikov and A Kurosh • Free 
products of groups with tho united subgroups of 
centres A. Marchenko . A conformal representa¬ 
tion of a circle. V. Fesenkov . Determination of the 
deficiency of the radiation in sunspots. A description 
is given of a special apparatus devised for the purpose. 
A Tichonov . Theorems of the unicity for the equa¬ 
tion of heat transmission. S. Shubin . An elementary 
proof of the statistical formulae on whioh chemical 
thermodynamics are based S Gutmann, P. 
Kehrinder, M Schulvas, M Lepetz and M. 
Rimskaja : Colloidal physioo-chemical methods for 
the separation of slag inclusions in steel, from car¬ 
bides N Zelinsku : On cyclohexadienos A. 
Filippov and J Tolmachbv : The presence of rare 
alkaline metals in amazonites D. Rostov and I. 
Axhamitnaja Studies on polyploid plants (7). 
Chemical analysis of Jf, hybrids and their amphi- 
diploids D Rostov . Studies on polyploid plants. 
(3) Chromosome conjugation m the haploids and its 
genetical significance B Morozov ; Influence of 
hyposulphite on regeneration in Amphibia. Hypo¬ 
sulphite exerts little influence ; the early stages m 
development are more sensitive than later stages. 
G Molotkovsku . A chamber for the hygroscopic 
paper strips used m the determination of the rate of 
transpiration by the cobalt method. E. Has rattan : 
The mfluence of a conditioned motor defensive reflex 
ua an unconditioned reaction of a dog to pain. S 
Chernov : Two representatives of the genus Ohgodon 
(Ophidia, Cohibridae) in the Soviet Union. 

CM., 1, No. 0 j 1935. A. Alexandrov A 
new proof of the non-flexibility of the sphere 
B Vulich : Some theorems on series of discon¬ 
tinuous functions, B. Wul and I. Goldmann 
The influence of photo-electno stream on tho pene¬ 
tration tension. G. Krutkov • Brownian rotation 
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of a particle with a symmetry axis. K. Nekolskij : 
Contribution to the theory of the photon. M 
Usanovich : Diagrams of the physico-chemical 

analysis of binary liquid systems P. Pobfihov The 
problem of hydrogen over-voltage ft Chklintsibv : 
The mechanism of condensation of carbonyl com¬ 
pounds under the influence of alkaline metals. J 
Kanajev Influence of vital stains on Tnchodtna 
A. LindbKRG Action of ethyl alcohol on the outer 
layer of the cerebral hemispheres V Kazancev : 
Contribution to the problem of regeneration of 
striped muscle tissue in mammals N Nassonov 
The rflle of cartilage in development in axolotls A 
Svetovidov (1) Black Sea subspecies of the whiting 
{Gadus merlangus euxmus) (2) A second species of 
cod of the genus Boreogadus (Boreogadus agilts, 
Reinhardt) 


Forthcoming Events 

[Meetings marked With an asterisk are open to the public ] 
Sunday, May 26 

British Museum (Natural History), at 3 and 4 30 — 
J. K Norman “Fishee” * 


Monday, May 27 

Victoria Institute, at 4 30 —Prof Arthur R Short 
“Some Recent Literature concerning the Origin of 
Man” 

National Institute of Industrial Psychology, at 6 30 
—fat the London School of Hygiene and Tropical 
Modioine, Kejipel Street, W C 1) —Dr May Smith 
“Industrial Applications of the Temperamental 
Factor” • 

Royal Geographical Socifty, at 3 30.—Major C J 
Moms • “A Journey in Bhutan" 

Wednesday, May 29 

King’s College, London, at 5 30 —Don Juan de la 
Cierva "The Autogiro” • 

Btrkbfck College, London, at 6—C K M Joad 
‘ Science and Human Freedom” (Haldane Memorial 
Lecture) • 

Thursday, May 30 

Royal Society, at 11-1 and 2 30-4—Discussion on 
“Supraoonduotivity and other Low-Tomperature Phe¬ 
nomena'’, to be opened by Prof J C McLennan 

St Mary’s Hospital, London, at 6 —Dr R. G Canti 
“The Cultivation of Living Tissue”.* 

Royal Aeronautical 8ociety, at 9 —(in the Science 
Museum, South Kensington, S W 7) —D. W. Douglas 
“Developments in the Modem Air Liner” (Wilbur 
Wright Memorial Leoture). 

Friday, May 31 

Royal 8ocikty of Arth, at 4 30 — B C Burt “The 
Position of the Sugar,Industry in India” 

Royal Institution, at 9 —Major C F. 8 Phillips “The 
Characteristics of Violin Tone” 


OUsgotl na h-Elresnn (The National University of Irelam 
for the Tear 1934 Pp vlll + 807 + 606 + 302 (Dublin 
Unlvorslty of Ireland ) 

The Institution of Professional Ot- 

Council for the Year 1934 Pp xlv+48 
Professional Civil Servants) 

Report of an Inquiry Into the Effects of Existing Eoonomlc Circum¬ 
stances on tbs Health of the Community In the County Borough of 
Sunderland and certain Districts of County Durham By Dr James 
Pearse, Dr J Alison Glover and K W Grant. (Cmd. 4888 ) Pp B2 
(London H M Stationery Office ) 9 d net 

Transactions of the Royal Society of Edinburgh Vol. 68, Part 2, 
No 13 Scottish Lower Carboniferous Plants , The Fossil Hollow 
Trees of Arran and their Branohoa (Lerndophloios WQntchianut 
Cairo there) By Dr John Walton Pp 313-337+5 plates (Edin¬ 
burgh Robert Grant and Son , London Williams and Norgatc, Ltd ) 


j Village 

65+*fTplates"' Pamphiet No *53 The* Identification of T^ p b p v 
Chemical Means. Part 2 Alkalinity of Ask and some Simple Chemical 
Testa for the Identification of the Coloured Woods of the Genus 
Eucalyptus By W K Cobon (Division of Forest Products, Technical 
Paper No 15 ) Pp 23 (Melbourne Government Printer ) 
MBmolree de la Socl6t6 de Physique et d’Hlstolre Naturelln dc 
Gem vo Vol 4L Paso 3 Etudes eur la partle oocldentale du Lac 
de GenAve, 2 Hlstolre malacologlque du Lao de GenAve Par Jules 
lavre Pp 296-414 (GenAve Georg et Cle ) 10 francs 
The Engineering Foundation Annual Report for Calendar Year 


, No 19 Reports 


j Pp 295-414 (GenAve Georg et Cle ) 
is Engineering Foundation Annual Kept 
Pp 62 (New York Engineering Foun 
omithsonlan Miscellaneous Collections Vol ...... .. — 

on the Collections obtained by the First Johnson—Sinltlisonlan Deep- 
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Industnal Recruitment and Unemployment 
Problems 


N O passago in the King’s speech on the 
evening of May 6 won more cordial 
approval than his reference to tho unemployed. 
In the midst of the rejoicings and demonstrations 
of loyalty, at a time when the industrial population 
of Great Britain was never so large, his words 
reminded all that there are still more than two 
million unemployed The King’s wish and appeal 
to find them work takes us to tho central problem. 
The development of minor interests, the provision 
of occupations for occupation’s sake, even the 
provision of allotments, may do much to bring 
them hope and a sense of fellowship with the 
community It does not touch the real need Only 
as they find work and recover an established place 
m the scheme of things can they regam their 
independence and true estate of manhood or 
womanhood 

To that task, scientific workers cannot be 
indifferent. Both nghtly and wrongly, soience has 
been blamed for much of tho human wastage 
which has come from the rapid application of 
scientific knowledge m industry and elsewhere. 
Scientific workers have their own contribution to 
mako in the concentration of purpose and con¬ 
certed endeavour which will remove the reproach 
of chronic, hopeless unemployment from our land , 
and happily they are increasingly displaying their 
sense of this responsibility 

Despite the attention which has been fooused 
upon this problem in recent years, there is still no 
definite answer to tho question how we are to 
find work for tho unemployed on tho scale required. 
The magnitude of the problem is well defined and 
the interpretation of the statistics of unemploy¬ 
ment has been ably discussed before the Royal 
Statistical Society by Mr J A Dale It is clear, 
moreover, that no revival of trade such as may 
be looked for with any reasonable confidence offers 
the prospect of absorbmg more than a fraction 
of tho numbers concerned 

It is also more widely realised that the problem 
of unemployment needs to be considered as a 
whole, and a policy developed which takes into 
account all the relevant and definitely ascertained 
facts. Attacks on the problem piecemeal, oven 
on such special aspects as that of juvenile unem¬ 
ployment, can never yield adequate results and 
may indeed place obstacles in the way of the more 
far-reaching measures which the consideration of 
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the whole problem would suggest Two reports, 
entitled “The Entrance to Industry” and “The 
Exit from Industry”, which have been issued by 
PEP*, commend themselves particularly to the 
scientific worker for this reason They are con¬ 
cerned with the social and individual, rather than 
the purely industrial aspects of unemployment, 
and make a noteworthy attempt to deal with the 
problem as a whole They bring discussion to a 
concrete point and sot forth facts and figures which 
must, be accepted or refuted 

Both reports have as their background the con¬ 
ception of social security—the continued develop¬ 
ment on lines the soundness of which has been 
demonstrated by the severe tests of recent years 
of those measures of sociul insurance which should 
guarantee that no one shall starve or be ignorant 
or Buffer ill-health, merely because he is pool or 
destitute' They diroct attention to points of 
friction and danger which still exist m the wage- 
earner’s hfo and to their effects on the question 
of unemployment as a whole 

In the first place, both reports demonstrate' that 
the task is not simply to find or create an additional 
two million or more paid jobs of some sort 
Increasing employment cannot bo of much help 
unless wo simultaneously maintain and if possible 
raise the quality of employment That means not 
only increased earnings but also an enhanced 
status for labour, shorter working hours, holidays 
with pay, welfare work, provision for retirement 
in old age 

It must also bo recognised that all employment 
has not the same social valuo The employment 
of a man in middle life who may be the head of a 
family, for example, is socially more important 
than the employment of a young person or of an 
elderly person, even when all regard is had to the 
much more serious effects of continued unomploy- 
ment on the young 

These two reports are accordingly based on tho 
pnnoiple that any adequate employment policy 
must not only raise tho status and standards of 
labour but also concentrate employment primarily 
upon those for whom it is economically most 
necessary and socially most desirable—that is to 
say, upon able-bodied men in the prime of life, 


• "Tim Entrance to Industry a Survey of l’olnta of Contact 
between Education and Industry In Great Britain, together with 
Proposals for raising tho School Leaving Age and for Part Time 
Continued Education until 18, preeentod as a Contribution towards 
a New Employment Policy bv P 11 P (Political and Economic 
Planning)" Pp 68 1« ' The Exit ftum Industry a Survey of the 

Provision Ibr Old Age and for Retirement from Gain Occupation hi 
the United Kingdom, together with Proposals for a National Retire¬ 
ment Pensions Scheme, presented as s Contribution towards a New 
Employment Policy by P E P (Political awl Economic Planning)" 
Pp. 62. 1* (PE P, 18 Queen Anne’s Gate, 8 W 1. l»ss ) 


most of whom are or should be supporting wives 
and young families The proposals advanced are 
thus not to be regarded simply as schemes 
for raising the school-leaving age, for day con¬ 
tinuation schools, for retirement pensions and so 
forth, but as carefully considered and imme¬ 
diately practicable sections of a new social and 
economic structure m winch the gains of individual 
enterprise and self-reliance will be preserved, while 
tho insecurity which underminos peace of mind ' 
and co-ojicration, together with tho exploitation 
of lioys and girls by their parents and employers 
at the expense of their futures and of the 
national good, will be smoothly and permanently 
eliminated 

It is from this pomt of view that tho first report 
directs attention to tho conspicuous gap in our 
social services in the provision for boys and girls 
between fourteen and eighteen years of age 
Between these ages, boys and girls pass through 
a vital phase in development Important changes 
take place in their physical and psychological 
make-up, and their adult character begins to 
emerge The importance of these years has been 
largely overlooked both by industrialists and by 
the commumty as a whole In tho absence of a 
carefully planned recruitment policy in particular > 
industries, scientific vocational guidance is ex¬ 
tremely difficult, and misfits, blind alley work and 
eventual unemployment often cannot be avoided 
Although at the moment the number of school 
leavers is increasing, withm tho next forty years 
tho age group fourteen to eighteen is expected 
to decrease considerably and to represent a much 
smaller proportion of the total population Its 
economic and social valuo will correspondingly 
increase, and tho elimination of waste and frustra¬ 
tion as well as the raising of its quality by more 
careful preparation for industry, citizenship and 
leisure becomes correspondingly even more im¬ 
portant 

Such considerations endorse the policy already 
suggested when tho problem is viewed agamst tho 
background of adult unemployment The report 
accordingly advocates a definite policy for this 
age group to extend educational influences over 
the whole period, to ensure that the health of 
boys and girls is supervised effectively up to the 
ago of eighteen and to introduce an organised 
system of industrial recruitment, training and 
welfare supervision As concrete proposals it 
recommends raising the sohool-leaving age to 
fifteen years and smoothing the transition from 
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tutelage to self-dependence by introducing com¬ 
pulsory half-time attendance at day continuation 
schools up to the age of eighteen. It is estimated 
that these proposals would eliminate most unem¬ 
ployment among boys and girls and create oppor¬ 
tunities for the absorption of about half a million 
unemployed men and women over eighteen by 
1940, at a net cost of between £9 millions and 
£14 millions if maintenance allowances were not 
paid to those above fifteen years of age, and 
between £20 5 millions and £25 5 millions if 
maintenance allowances were paid at the rate of 
5a per week 

The proposals of the second report are no less 
attractive Thoy visualise the extension of tho 
compulsory contributory old ago pensions Bchomo 
so as to provide retirement pensions at the age 
of sixt^kfive years or later (at the option of the 
individual) The finance of the pensions scheme is 
simplified by sharing tho cost between tho State, 
tho employer and the worker There would be 
savings on unemployment bonofit and assistance, 
etc., and taking these into account it is estimated 
that the net cost of tho scheme at the outset 
would be between £20 6 millions and £22 8 millions 
a year Under the scheme, some 620,000 persons 
already retired would rocoivo a retiring pension, 
and rather more than 470,000 persons still in 
employment would be affordod an opportunity of 
retiring on a pension sufficient for minimum needs, 
and it is estimated that at least 100,000-160,000 
younger workers would in consequence be absorbed. 

The case for these proposals rests, however, as 
much on their indirect effects as on their effect 
on those immediately concerned. By reducing the 
risk of unemployment in adult life and removing 
entirely the fear of destitution and dependence in 
old ago, it alleviates two of tho major causes of 


friction in the wage-earner’s life The increased 
sooial security cannot but have a beneficial 
effect on the general welfare and health of the 
industrial population, and the steadying stimu¬ 
lating influence on the homo market should 
tend to increase purchasing power, in keeping 
with the proved oxpononco during tho world 
depression of those countries which have highly 
developed social insurance as against those that 
have not 

The reports submit a strong case which is all 
the more impressive in that they visualise the 
employment situation as a whole. Put in another 
way, they suggest ways and moans by which 
tho largo increase of loisuro made possible by 
mechanisation may bo regulated so that it does 
not tako the injurious form of unemployment. To 
defer the age of entry into industry and to facilitate 
tho honourable retirement in later yoars is obviously 
only a partial cure None the less, if the estimates 
of the reports are approximately correct, the 
reduction of adult unemployment by some 600,000 
persons offers a large contribution to the elimina¬ 
tion of that hard coro of unemployment, consti¬ 
tuting about a million who are out of work for long 
periods, many of them wholly and permanently 
The exact details of the schemes now produced 
matter loss than tho broad lines of the policy of 
concentratuig employment where it is socially 
most desirable and providing specially for certain 
categories of people so as to take them out of the 
industrial field without hardship and indeed with 
advantage to themselves The great ment of the 
reports is that thoy represent a scientific analysis 
of the situation upon which an alert, constructive 
and critical public opinion can be built up, not 
the least important element m which ib that of 
scientific workers themselves 


Reviews 


J Respiration 

Resjnration. By Prof. J. S. Haldane and J G 
Priestley. * New edition Pp xiii+493 + 17 
plates (Oxford : Clarendon Press , London : 
Oxford University Press, 1936.) 30« net. 

A S 4s implied in the title page, the present 
- volume is a new edition of a former work, 
namely, “Respiration”, by Prof. J. S. Haldane, 
published by the Yale University Press. Even 
in the title page, there are quite a number of 


ohanges as between the present work and the 
former one At the outset, the Clarendon Press 
is to be congratulated upon the production of an 
attractive volume, and the original author is to 
be congratulated on having seoured the help of 
Dr. Priestley. Nor must it be forgotten that 
Priestley’s collaboration in authorship has a 
particular appropriateness, for Pneetley was 
Haldane’s helpmate m the particular research 
whioh in one sense formed the climax of Haldane’s 
work, the disoovery of a simple method for the 
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analysis of alveolar air and the consequent in¬ 
vestigation of the effect of carbonio acid on 
respiration 

1 have used tho word “climax” above, but I 
am not sure that it is the right word • to ascend 
a summit, from the top of which new and unex¬ 
plored territories stretch out— Is that reaching a 
“climax” ? Never nund the book reduced to 
its simplest terms is the aocount of the ascent of 
that summit and the subsequent exploration of 
the promised land which revealed itself from tho 
top That, as I say, is tho book reduced to its 
simplest terms , but it cannot be reduced to vory 
simple terms In writing a novel, it is possible 
to work tho subsidiary love affairs of the sub¬ 
sidiary characters into the whole theme, because 
the author has a perfectly free hand But with 
Prof Haldane it is otherwise , he lias for most 
of his life been m some sense a public servant— 
a gas referee or an expert called m by this or that 
Government Department The themes at which 
he has worked have often been thrust upon him 
by some publio urgency, and necessarily appear as 
somewhat detached issues m the book Their 
unity with the whole is to be found less in the 
subjects themselves than in the treatment of them 
all by the same master mind 

In a new edition, it is natural to seek for the 
fresh material that has been grafted on to its 
predecessor In this connexion the reader will bo 
much interested m Chapter iv, in which he will 
find Prof Haldane’s views on osmotic pressure set 
out in an attractive way The cleavage between 
the present author and previously unchallenged 
views is expressed m the following sentence ■ 
“It was shown quite clearly by Haldane, that 
van ’t Hoff’s conception of osmotic pressure was 
mistaken It is neither the concentration per litre 
of the solute molecules, nor that of the solvent 
moleoules which determines osmosis, but the 
diffusion pressure of the solvent Water passes 
through a semi-permoable membrane into a 
solution because the diffusion pressure of pure 
water is greater than that of the diluted water 
in the solution The osmotic pressure is not 
the exoess of the diffusion pressure outside the 
solution, but the external mechanical pressure 
required to equalise tho two diffusion pressures” 

Another very important chapter, most of the 
material in wluch is new, is Chapter xiii entitled 
“Air of Abnormal Composition” It treats of such 
subjects as tho town air, that of occupied rooms, 
the discomforts of warm and cold air, escapes of 
gas, mine air containing various impurities 
including dust, the air of sewers and ships 
and of tunnels In this chapter will be found 
much of the lore which Haldane has accumu¬ 
lated during his investigations into such matters 
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as the safety of the Mersey Tunnel or miner's 
phthisis 

It is not to be thought, however, that these 
chapters are the only important additions , the 
whole book has been brought up to date, and 
should be on tho shelf of anyone who seeks up-to- 
date information on almost any matter connected 
with respiration J B. 

Arts of West Africa 

Arts of 1 Vest Africa (Excluding Music) Edited 
bv Michael E Sadler (Published for the Inter¬ 
national Institute of African Languages and 
Cultures) Pp xi |-101-f32 plates (London 
Oxford University Press, 1935 ) 5s net 

R ECENT exhibitions of the art of Indian, 
Chinese, African and ‘primitive’ peoples, such 
as that of the Burlington Fine Arts Club (see p 
927),haveaffordedthe British publio an opportunity 
of judging at first hand the merits of non-European 
achievement in this field The exhibits were, no 
doubt, to many something of a surprise The 
exhibition of African art was supplemented by the 
simultaneous publication of “Arts of West Africa”, 
which enables those who are not acquainted with 
the literature dealing with African art, by now 
becoming extensive, though of unequal value, to 
taste the quality of this exotic production at their 
leisure Tt had, however, a more serious purpose 
Its publication was suggested in the oourse of 
discussions of the Committee on Education of the 
Colonial Office and was intended to vmdioate 
African art., as something more than a ‘bush’ 
product, m the eyes of those who are interested 
in the West African and more especially those, 
administrators and others, who are m a position 
to influence the course of his future development. 

The volume is by several hands The most 
substantial contribution is by the editor, Sir 
Michael Sadler, who writes on “The Significance 
and Vitality of African Art” and is also responsible 
for the bibliography Sir William Rothenstem has 
written a foreword, and the educational aspeots 
of African art are considered by Mr G A Stevens, 
formerly head of the Art Department of Aohimota 
College, Gold Coast Colony, and Mr Gabriel 
Pippet, also a member of the staff of that mstitu- 
tion, who describes his methods of utilising the 
services of a native craftsman in teaohmg wood¬ 
carving. The principal feature of the book, how- 
ever, is the thirty-two plates with descriptive notes 
of eaoh object figured by Mr Riohard Carline 
The examples of African art here shown are 
sculptured human figures and masks, all in wood, 
with one exception, whioh is of pottery, deoorated 
bowls of wood or pottery, and musical instruments, 
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utensils, stools, etc , of wood, metal or gourd, all 
showing characteristic employment of art motifs 
for deoorative effoct 

The area from which the examples shown are 
drawn is almost exclusively British territory, 
although, as Sir Michael points out, the whole of 
West Africa forms a single artistio province, 
including indeed differentiated looal schools, but 
to be distinguished as a whole from the rest of 
Africa The virtual restriction to British West 
Africa has excluded some of the most striking and 
icsthetioally notable of the sculptures , but the 
examples given here are so far typical as to afford 
ample evidence by which to test the high estimate 
of the merits of African art formed by European 
cntios They will also enable thoso open to con¬ 
viction to appreciate it as something more than 
merely grotesque and bizarre and as worthy of 
senous study as an expression of a real and strong 
emotional reaction to reality, m forms which may 
be denominated ‘art’ in the more conventional 
sense of that term 

It is precisely here that difficulty arises in any 
attempt to develop the artistic genius of the African 
along lines m harmony with his bent as exhibited 
in this tradition African art, as known in the 
examples which have attained the high standard 
of aesthetic appreciation, belongs to the past It 
is the product of a pagan environment, a product 
of a religious and ethical background which has 
now passed, or is passing, before the onset of 
white civilisation and the Christian religion 
Surprise has been expressed that the anthropo¬ 
logist collecting examples of African art as 
ethnographical specimens should have chosen 
those which almost universally were uosthetically 
right, according to the standards of the critics 
The explanation is that to the anthropologist this 
is no primitive art, as it is conventionally regarded, 
but an art which is the product of a long course 
of cultural development, in which emotional 
expression, technique and cultural environment 
generally have attained a certain state of equili¬ 
brium, susceptible of definition His choice has 
fallen advisedly, therefore, on those specimens 
which seem most perfectly to exemplify that 
equilibrium and to display most completely the 
ethos of the people, their ‘soul’, as well as their 
highest and most characteristic teohmcal accom¬ 
plishment In African art it combines a religious 
or magical symbolism, expressed through repre¬ 
sentation of natural forms, with a disposition of 
mass and line which displays a remarkable feeling 
for pattern, but is conditioned by the technique 
of the knife The importance of this technique in 
the production of characteristic forms is indicated 
by Mr. Pippet’s experiment in employing a native 
demonstrator for teaching wood-oarvmg. 


In so far as the aim is representation, African art 
is crude and imperfect, whatever may be its un¬ 
conscious success as abstract art The anthropo¬ 
logist who regards these matters, not from the 
point of view of abstract art, but in terms of 
culture, and in so far as bis studies have practical 
application with the view of cultural development, 
may well question, now that the state of equdi- 
bnum has been disturbed, whether the elimination 
of orudities and imperfections of techmquo, as well 
as the suppression or transformation of the central 
emotional inspiration, may not also eliminate the 
artistic feeling for pattern and design More often 
than not, in European children, the process of 
perfecting eradicates the capacity to oharm found 
in the naiveti of their early efforts, to which Sir 
William Rothenstein compares the appeal of 
Afhoan art 


A Base-Less Fabric 

The Natural Logarithm By Sir Charles Vernon 
Boys Pp 31 (London Wightman and Co, 
Ltd , 1935 ) 2a 

N O practical man ever saw the least difficulty 
either in the idea of logarithms to a given 
base or m the use of common logarithms m 
arithmetical work But if the practical man 
becomes inquisitive as to the methods by which 
his tables have been computed for him, or if he 
has to learn the use of logarithms in integration, 
the mathematician takes him seriously m hand ; 
a quarter of a century ago, ho was plungod into 
uncongenial algebraical analysis, into which the 
mysterious e was introduced dogmatically ; now¬ 
adays, ho is more likely to be told that the 
logarithm is defined as an integral, and to lie set 
the bewildering task of pretending that he has 
never used a logarithm in his life Sir Charles 
Boys, in his younger days, mot with the first 
fate, and for a long time the natural logarithm 
seemed to him utterly artificial Now he has found 
a direct lino of approach, and he has written a 
tract which ho tells us he would have swallowed 
whole if it could have been given to him when he 
was trying to digest Todhuntcr’s account of the 
exponential series 

The interesting faot is that Sir Charles Boys has 
really turned, like the pure mathematicians, to the 
integral his central investigation ooncems the 
area under an arc of the rectangular hyperbola 
y = 1/a: But there is a difference. Having found, 
by a simple geometrical argument, that the area 
under an arc depends only on the ratio of the 
abscissae of the end-points, tho practical man is 
satisfied to reoogmse that the areas are logarithms, 
to some base or other. He finds that he oan 
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calculate these logarithms, and the value of the 
base does not interest him patently, the values 
of these logarithms are what he wants in integration, 
while if he wants logarithms to base 10 ho has 
only to divide his aroal logarithms all by the 
same constant, namely, the areal logarithm of 
10 itself 

Tho cruoial stage then is to devise a prooess of 
calculation, Sir Charles Boys gives Archimedes’ 
quadrature of the parabola, and replaces the 
hyperbolic arc by an arc of a parabola He shows 
that even the simple choice of the parabola which 
touches the hyperbola at the two end-points of 
the aro gives an approximate logarithm accurate to 
1 in 10’ if the argument is between 1 0 and 1 1 
This parabola lies inside the hyperbola, and tho 
approximation is necessarily in excess An obvious 
modification is to introduce a parabola which 
crosses the hypurbola and allows some compensa¬ 
tion of errors, and Sir Charles makes an in¬ 
genious choico which, without adding substantially 
to tho anthmotio, reduces the emir from 1 m 10’ 
to 1 in 10“ 

The weakness of the presentation is that 
both to determine the best parabola and to 
estimate the error Sir Charles usos the classical 
logarithmic senes If, after all, we are dependent 
on this senes, tho work becomes on the arith¬ 
metical sido a mere cunosity The classical senes, 
as the author shows—though not in the 
language a mathematician would use—follows at 
once from the identification of tho logarithm with 
the area, and since obviously the senos could lie 
used for calculation, the question whether the 
existing tables were aotually calculated as efficiently 
as thoy might have been is of no practical im¬ 
portance The practical man does not want to 
recalculate loganthms of any kind, but he does 
want to understand the natural loganthm, and 
this tract will show him very clearly how natural 
it is On p. 22, U * and A • should bo H, and A,. 

E H N 


Scientific Study of Dust 

J Dust. By Dr S Cyril Blacktin Pp. xi + 290 +2 
plates. (London Chapman and Hall, Ltd, 
1934) 18s. net 

D R. BLACKTIN has written a book which 
is a mixture of phdosophy and faot In 
modem days this is unusual in a scientific text¬ 
book, and initially makes rather interesting read¬ 
ing. The scientific reader in search of a luoid 
exposition of dusts and smokes, however, will find 
it rather difficult to differentiate between the facts 
and Dr. Blaoktm’s own philosophy. The author 
has considered every oonoeivable aspeot of smokes 


and dusts, even explaining how they help in the 
scientific detection of onme (Under the heading 
of dusts he includes such widely diverse systems 
as sandstorms, volcamo eruptions and ice par¬ 
ticles ) 

Ono is left with tho impression after reading the 
book, however, that Dr Blacktm would have done 
well to have specialised more on tho scientific and 
technological applications of the subject, rather 
than to havo dwelt on a large number of extra¬ 
ordinarily interesting and out of the way facts, 
which are somewhat irrelevant to the scientific 
investigation of atmospherio pollution or its allied 
problems 

Tho author has also introduced a new nomen¬ 
clature, and a new sot of definitions which, as the 
old ones of Gibbs (depending upon size) have 
been in general use for some years, is to be 
regretted, especially as tho new ones are founded 
more on assumption of certain properties of 
particles than on fact Most workers will disagree 
strongly with some of tho definitions and state¬ 
ments Thus—taking only one example, for the 
book provides much material for polemical 
discussion—Dr Blaoktin’s definition of the differ¬ 
ence between a smoke and a dust is that the latter 
is a disperse system in which the individual 
particles aro breakmg up and becoming smaller, 
duo to a self-abrasive or disruptive approach 
aotion, whilst m the former the partioulato matter 
is increasing m size, duo to ooagulation Thore in 
no doubt of course about coagulation, but almost 
certainly this process continues until the particles 
aro so heavy that they fall out under gravity. All 
the experimental and theoretical evidence is 
against a ohange in which disintegration com¬ 
mences and tho particlos beoome more numerous 
Nor is there any evidence of an equilibrium state 
which would exist if Dr Blaoktin’s views were 
correot The coagulation of a smoke system, of 
course, beoomos very slow as the particles get 
larger and less numerous, but this is due to tho 
laok of Brownian diffusion and hence the small 
chance of collision, which also suggests the remote¬ 
ness of the possibility of self-abrasive action in 
dusts of larger particle size. 

Dr. Blacktin’s book, however, will be valuable 
as a guide to industrial and technological workers 
Thore is no phase of the subject on whioh he has 
not touched, m industry, in physiology or in 
Nature He has also included an invaluable 
collection of almost six hundred references, and 
the work will be useful as a book of reference on 
the subjeot to the reader who has httle or no 
previous knowledge of dusts One criticism the 
reviewer must make is that he has found the 
English very obsoure m places , this is a very real 
blemish in a book of this desonption. 
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Short Notices 


Scottish Folk-Lore and Folk Life Studies m Race, 
Culture and Tradition Bv Donald A Mackenzie 
Pp lx + 310 (London, Glasgow and Bombay 

Blackie and Son, Ltd , 1935 ) 10* (W net 
Mb Mackenzie gives his readers a comprehensive 
view of tho mam heads of Scottish folk-tradition and 
belief. Ho ranges from food taboos to giants, fairies 
and goddesses One of tho more remarkable ot the 
topics with which ho deals is the attitude of tho 
Scottish people towards tho pig Among the other 
peoples of Britain it has always been more or less 
a staple article of diet , but. in Scotland, although 
there is evidence that it was oaten and was a victim 
in sacrifice, gem rally, or at least widely, it has boon 
avoided as an artiolo of food Mr Mackenzie holds 
that this attitude is pre-Christian, and derives it 
from tho East, whence lie thinks it may have boon 
taken by the eastern Colts from Attis worship and 
tho legend of tho slaying of tho god by a boar 
Current theories on tho Celtic (or ‘Keltic’) 
question find little favour with tho author, and ho 
will not tolerate viows whieh mako Scotland dependent 
upon Iteland In race and in folk lore and tradition, 
he argues strongly for tho individuality of Scotland, 
which he maintains has developed on tho whole with 
singular freedom from alien influence On the other 
hand, he seeks to show that in such matters as tho 
food taboo, already montionod, and tho belief m 
inothei -goddesses, there is cogent ovidenco of a cult¬ 
ural diffusion from the East Mr Mackenzie might 
have been more convincing had his troatmont boon 
more systematic, and loose statements and slips loss 
frequont “Alpine” and “Arrnenoid”, for example, as 
racial terms are not interchangeable La Tone is 
not “early” Iron Age and “the late Mr Gray” could 
not have measured 5,000 recruits during the Wa-, 
as, to tho regret of Ins friends, he died two years 
before it began 

Neu> Light on Old Masters By Prof A. P Laurie. 
Pp. 163 + 12 plates (London Tho Sheldon Press ; 
New York : The Macmillan Co , 1935 ) 0s not 
In this book, miraculously compressed to a modest 
163 pages, is summarised that fund of information on 
the painter’s methods and materials so authoritatively 
expounded in Prof Laurie’s earlier volumes. To 
effect this swooping condensation, without sacrificing 
the scientific and historical approach, must have been 
extraordinarily difficult; but Prof Laurie, by pur¬ 
suing the substance rather than the form, has con¬ 
trived not onfy to retain praotically overy significant 
fact from his earlier works, but also to introduce 
many new ones. Obviously, he has made certain 
unwilling sacrifices of style and spaciousness : 
occasionally, an argument has been so condensed as 
to lead perilously near to a brilliant non sequitur. 
But his matter is intensely interesting. 

A concise opening survey of the development of 
the palette precedes a description of Italian quat¬ 
trocento painting methods, as set forth m the “Libro 


dell’ Arte” of C'ennino Cennini, and a later chapter 
on the Van Eyck technique is particularly good 
Tho final section, on scientific examination of paint¬ 
ings—-a field wherein Prof. Laurie has boon a bold 
pioneer—is illustrated by referoncos to actual 
problems encountered One could wish that tho author 
had underlined more heavily tho present limitations 
of certain scientific weapons for many who should 
know bettor tend nowadays to rogard, for example. 
X-ray examination of any painting as an unfailing 
criterion of pedigree, piovenance and general 
respectability P D It 

The Neural Basis of Thought By George G Campion 
and Sir Grafton Elliot-Smith. (International 
Library of Psychology, Philosophy and Scientific 
Method) Pp vi+ 167 (London • Kegan Paul 
and Co , Ltd , New York Harcourt, Brace and 
Co , 1934 ) 9s, net 

This book takes its stand on tho view that the terms 
which are usod in thinking processes are constantly 
changing and developing, and m reality display none 
of that fixity which has sometimes been considered 
to be the mam characteristic of the ‘concept’ It 
is suggested that this is duo to the fact that the 
material of thought is always being influenced by 
affective or emotional i espouses Hoad and Holmes 
have demonstrated that in “some way the essential 
organs of the thalami are tho centre of consciousness 
for the affective side of sensation” There aro, as is 
woll-known, innumerable paths of connexion between 
the thalami and the cortex. The authors hold that 
these “aro return paths for reflex neural impulses 
from the cortox which oxcite rela> cells m the 
thalami, and that those relay cells in turn send 
stimuli both to the essential thalamic organs and 
also to the same coitical areas from which the paths 
conveying the return impulso originated” Henoe 
it is argued that thought processes must be piotureil 
as based upon a constantly circulating stream of 
neural impulse from cortex to thalami and from 
thalami to oortex. 

Measures and Weights By Sir Flinders Petrie Pp 
x + 22 (London: Methuen and Co., Ltd., 1934 ) 
2 s net 

In this little book, Sir Flindors Potno returns with 
the added experience of his excavations m southern 
Palestine to a subject of which ho has always stressed 
the significance “The study of ancient measures 
used in a country,” he says here, "is a basis for 
discovering tho movements of civilization botwoon 
countries The study of ancient weights servos to 
show tho trade connections at any given period ” 
Beyond his introductory remarks, howovor. Sir 
Flinders does not discuss tho general principles, with 
which he has dealt elsewhere, but outlines the subject 
only for ready reference as to detail in the practical 
work of the arehieologist 
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Systems of Echo Sounding 


T HE recent revival in shipbuilding has re¬ 
awakened interest m various items of ship 
equipment One of the most important of these 
developments has taken place in the methods of 
sounding, and it has recently been stated, by a 
high authority in these matters, that no modem 
ship could be considered properly equipped with¬ 
out the fitting of echo sounding Tt is the purpose 
of this article to review briefly the principal 
systems at present in use, and to attempt to draw 
a fair comparison between them 

The first suggestion that submarine depths 
could lie measured by determining the time 
interval between the moment of transmission and 
the return of the echo, appears to have been made 
by Arago in 1807 In 1855, Lieut M F Maury, of 
the U S Navy, who devoted particular attention 
to navigation and meteorology, made unsuccessful 
experiments designed to realise the method m 
practice 

The loss of the Titanic in 1912 prompted Richard¬ 
son to formulate a similar suggestion in more 
explicit form This, together with the general 
growth of shipping, stimulated workers in various 
countries It is undoubtedly a fact that work on 
submarine listening during the War did much to 
lay the basis for the technique required to develop 
a genuine aid to navigation Although it is reported 
that Belim succeeded in measuring depths in I^ake 
Ploon in 1912, it was not until January 1923 that 
the first public report made by the Director of tho 



Fin 1 Indicator employed with \ilmlmlt) High Frequency Oiar 


French Hydrographic Service showed that this 
new and indirect method of measurement was 
well adapted to practical needs This report was 
to the effect that a line of soundings had been run 
across the Mediterranean m April 1922 m con¬ 
nexion with a projected submarine cable In 
June 1922, the U S.S. Stewart obtained a line of 
echo soundings across tho Atlantio from the 
American coast to Gibraltar, and continued the 


line of soundings from Gibraltar to Port Said in 
July 1922. This apparatus was designed by Dr. 
H C Hayes, of tho U S Navy Within a year or 
two, every important mantime country in the 
world hod announced the completion of success¬ 
ful trials of echo sounding apparatus of one sort 
or another 



Fio 2 Fathometer lodloator, Universal 
Type, 412 


The method of initiating the pulse of a sound 
and receiving tho echo and measunng the time 
interval between the two events may be considered 
broadly under two distinct headings — 

(A) The Sonic System In this case, (1) a 
steel hammer strikes a stool plat© in tho bottom 
of the ship and sends out a highly damped com- 
pressional wave (This method has been used by 
the British Admiralty, and ‘Fathometer’) (2) A 
Fessenden, or similar oscillator, sends out a short 
pulse of sound at a frequenoy of a few thousand 
oyclos per second (This method is also used by 
‘Fathometer’ ) (3) Detonation of an explosive; for 
moderate depths a gun may be fired at the surface 
of the water, or for greater depths, the charge may 
be exploded beneath the surface (Behm) 

(B) The Super-Sonic System In this system 
a high-frequency oscillator is employed giving a 
beam of sound waves up to as much as 30,000 or 
40,000 cycles per scoond This sound wave is of 
such high frequenoy that it is inaudible to the 
human ear There are two principal systems which 
employ this method • 

(1) The Langevan-Chilowaky system. This em¬ 
ploys a quartz mosaic between two steel plates 
of such thiokness that the fundamental frequenoy 
of vibration is of the order of 30,000 or 40,000 
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oyoles per second. A suitably cut quartz plate conditions makes possible readings to within a 
possesses the property of expanding when an foot or so of the keel, at least in the case of the 
electno field is applied in one direction and con- Admiralty magneto-stnotion system 
tractmg when the field is reversed The application A further advantage of the use of a supersonic 
of an oscillatory condenser discharge to the quartz frequency is that the tuned receiver is less subject 
plates produces an oscillatory mechanical move- to disturbance from water-noise and general ship’s 
mcnt of tho steel plates As the radiating surface noises than is the case at lower frequencies 
is several wave-lengths in diameter, a sound-beam On the other hand, low-frequency sounds are 
is produced Jess subject to attenuation in passing through the 

hull of the ship and also in passing through great 
depths In the case of the Langevan-Flonsaon 
system (30,000-40,000 cycles per second) it is 
noeessary to out a hole in the bottom of the ship 
and transmit through a thm diaphragm, and oven 
then it is not considered practical to apply this 
system to depths greater than 760 fathoms In 
contrast to this, some systems have been employed 
to sound the greatest ocean depths The Admiralty 
high-frequency mngneto-striction system (about 
16,000 oycles per seoond) combines to a great 
extent the advantages of both sonic and super¬ 
sonic systems and is employed without the 
necessity for cutting the ship Depths of more 
than 1,000 fathoms have been sounded by this 
system, transmitting and receiving through a 
| in thick steel hull, and the echo was then of 
(2) The British Admiralty lngh-frequenoy such an intensity as to hold every promise of 
system This employs a laminated structure of taking sounduigs m the greatest ocean depths 
nickel with a resonant frequency of approximately The following oomments upon this system are 
16,000 cycles per second Nickel jiossossos the made in a paper on “The Fiord Region of East 
property of contracting in an increasing magnetic Greenland”, by Louise A Boyd, published recently 
field and increasing in length in a diminishing by the American Geographical Society — 
field The laminated structure constitutes a dosed “This installation represented the very latest 
magnetic circuit provided with a toroidal winding, development in ultra some depth-measuring 
so that an oscillatory condenser discharge 
through the windmgs sets up an oscilla¬ 
tory magnetic field in tho nickel, and 
produces corresponding mechanical vibra¬ 
tions. The vibrations are concentrated 
into a beam of about 46° angle 

It must not be judged from the fore¬ 
going description that all of the devices 
enumerated are equally well-adapted to 
every purpose. For example, the non- 
directional properties of tho sonic system 
necessitates that the hydrophone or re¬ 
ceiver be comparatively remote from the 
transmitter in order that the latter part of 
the transmission may not interfere with 
the front part; of the returning wave train, 
especially in moderate depths of say 10 
fathoms. This separation has the effect of com- technique, and the trial showed that its efficiency 
pressing the scale at its lower end, rendering was greater than that of any previous apparatus 
precise readings more difficult just where precision of tho samo sizo and typo In the tests off tho 
is sometimes most needed. The short wave train Lofoten-Vesteraalen islands not only were the 
and the directional properties of supersonio desired 1800 meters obtained, but approximately 
systems both enable the transmitter and reoeiver 2200 metres (1200 fathoms). Reaohing that depth, 
to be plaoed close together, and under favourable the ooean bottom leveled off, and tho instrument 
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was still recording vigorously when we turned 
back toward shore ” 

The question of accurately reoordmg the time 
interval between transmission and reception of a 
sound pulse raises difficulties of considerable 
magnitude , when the speed of sound in water is 
approximately 4,800 ft per seoond, this means 
that a depth of 400 fathoms (allowing for the 
double effect of the reflected sounds) corresponds 


to one echo-second In other words, on whatever 
scale may be selected for recording the dopth, 
changes of one foot must be made by the recording 
agent m a 2400th of a second It is easy to see 
that to do this with precision involves immonse 
care and thought in design 

Many devices have been brought out to achieve 
this result The earliest method was to make a 
scale of feet or fathoms with the full limit 
of the depth required marked on it in the 
smallest readable markings The original 
scale of the British Admiralty listening 
gear was a circular drum 12 in in dia¬ 
meter, on which 130 fathoms was scaled 
to feet markings or half fathoms The 
light flashing scales of the Fathometer and 
Langevan gear can also be scalod to J 
fathoms 

The latest form of indicator employed 
with the Admiralty High Frequency 
System is normally soaled to half fathoms, 
but a recent installation had a scale of 60 
fathoms on which 1 foot = 01 in , 
and on this scale, a change of depth of 
1 foot oould easily be detected Fig 1 
illustrates this instrument, which is well adapted 
to use on the bridge, being the ‘indicator type’ 
in which a pointer moves over a large dial with 
a convenient open scale, and remains steady at 
the depth, only moving as the slight changes of 
echo tame impel the needle. 

For navigation the echo sounder was employed 
originally to delineate the 100 fathom line, and it 
was aeoepted by the ships’ officers in the early 
stages for the purpose of getting the check on 


position Recently, the interest taken by the ship¬ 
owner has greatly enlarged its usefulness m the 
direction of lesser depths, with the view of pre¬ 
venting grounding or straining the ship when 
passing through channels or mouths of rivers 
where mud and silt have made the depth of the 
fairway uncertain to a few feet The demand 
for shallow depths has become so acute that 
the reading of 3 feet under the bottom 
will become an essential of echo sound¬ 
ing 

The Fathometer light-flashing scale 
gives deep and shallow readings within 
coarse limits by employing two speeds 
for the flash as it travels round a circular 
dial (Fig 2), but the light-flashing method 
cannot be read to sufficient accuracy to 
ensure a ship passing over a bar within 
an accuracy of one foot 

Tile best method of reading very 
shallow depths is by large-scale record¬ 
ing, and a method has been recently 
introduced in which 1 ft - J in This 
machine would enable a ship to pass over a bar 
within 1 foot of tho bottom with absolute accuraoy 
A 2-speed gear would enable the scale to lie 
decreased ten times, thus enabling the gear to be 
used either for shallow or deep echo sounding. 

REConmtfo Gear 

The most effective type of recording gear up to 
the present time has been the British Admiralty 


pattern on which the echo depth is marked by a 
pen moving on a straight path by means of a 
cam motion. The reoord paper is fed over a wet 
wick, and the echo signal marks the paper, whioh 
is impregnated with starch-iodine. This method, 
which can be called straight line reoordmg, has a 
uniform scale and gives a true picture of the Bhapo 
or contour of the bottom (Fig 3) : but it must 
be observed that the records cannot be described 
as true to scale, because the rate of movement of 
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Fia 6 Record showing mud surface and under surface of rock 
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the ship is much greater than that of the record 
paper on the scalo of depth For example, a ship 
moving at 15 knots will travel 1,500 feet per minute, 
and even if the record paper were fed at the rate 
of 3 inches per minute, the maximum width of 
the paper is only 5 inches for a depth of 100 
fathoms or 600 feet 

This compression of distance, however, is not 
a disadvantage, as it only tends to exaggerate the 
contour, and a hole or bank will be indicated with 
a steeper rise or fall, say, in the proportion of 3 
or 5 to 1, according to the speed ol the ship 
(Fig 4) 

Fig 5 is taken from the British Admiralty 
pattern boat gear, which operatos on precisely 
the same principle as the Challenger, but is 
specially adapted for shallow water It will 
be seen from tins diagram that a very great 
degree of accuracy in exceedingly shallow water 
can bo obtained 

Advantages and Disadvantages of certain 
Types of Distortion 

The desirability of avoiding the compression of 
the scale near the zero duo to the large separation 
entailed by the use of sonic systems has already 
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been mentfoned. Another form of distortion is 
introduced by recorders of the Fathometer type, 
in which the stylus traverses the paper along the 
aro of a circle. A line of soundings obtained over 
a symmetrical bank produces a record on which the 
bank appears to be inclined toward the centre of 
curvature of the stylus path Soundings taken 
along the same line but m the opposite direction 
Will inoline the bank m the opposite direction with 
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reference to neighbouring features on the chart. 
The Admiralty chemical recorder, on the other 
hand, due to the rectilinear path of the stylus 
produces a symmetrical record of a symmetrical 
bank, and gives a faithful record of any irregu¬ 
larities in the sea bottom passing along the same 
line in either direction Fig 6 illustrates the 
accuracy with which this method can detect the 
nature of the bottom, showing the two echoes that 



Transmission Echo 

Tooth Tooth 


Flo S Scales of light flnxli eelm-mi (it 

can be obtained, (1) from the soft initial surface 
of mud, and (2) from tho under surface of rock 
By an ingenious method of phasing, it is possible, 
in this instrument, to retain an open scale and at 
the same time read up to very considerable 
depths , for example, in one instrument a scale 
of BO fathoms to 5 inches or 18 fathoms per inch 
can be retained, while by phasing, soundings up 
to 250 fathoms can be taken Fig 7 shows a 
typical example of this In studying this chart 
and applying the figures written on the chart, it 
will be seen that the sections of slope can be added 
on to one another to give a true representation of 
the formation of the bottom This is not, of course, 
actually necessary when the 100 fathom phase is 
applied 

Indicators 

In the combm(*d recording and indicating bridge 
instrument supplied by the Submarine Signalling 
Company, a light travels round a dial m eclipse 
and flashes out at the moment the echo is received 
In the ‘Echo-Meter’ “Maroom” (Fig 8) a curved 
scale is employed and a flashing light is given a 
uniform velocity along the scale, and flashes up 
in a small peak at transmission and again when 
echo occurs Thus it is possible, as these flashes 
take place with great frequency, to read roughly 
the echo distanoe or depth on the scale. From 
the point of view of the bridge officer, the use 
of light for ‘indicating’ is open to certain objections, 
in the first place, on a bright day it is difficult to 
see, and oonversely at night it is not advisable 
for eyes that have to look out into tho darkness 
also to have to watch a small flashing light on the 
bridge. In this respect the Admiralty pattern 
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indicator (Fig 1) seems to have distinct advan¬ 
tages, where a simple pointer on a dial is employed, 
which is dimly illuminated at night. 

Echo sounding, as an item of standard equip¬ 
ment, has now definitely come into being, and 
there is little doubt that with increased cxjKTienoo 
ships’ officers will become more familiar with the 


technique of using this instrument As a result, 
an immensely increased and much more aoourato 
knowledge of the conformation of the bottom of 
the sea, particularly on regular routes, will be 
developed ; and navigators will find more and 
more that they oan determine their position 
accurately by this means. 


Fossils as Indicators of Continental Drift* 
By Sir Arthur Smith Woodward, frs 


S TUDENTS of fossils are interested in Wegener’s 
theory that the continents are floating on a 
heavier layer of the earth’s crust which, sometimes 
at least, becomes plastic and allows them to move 
through different longitudes and latitudes If there 
has been such movement dunng geologieal time, 
this may clearly explain the changes of climate 
in many areas to which fossils bear witness It 
affords a possible reason for the occurrence of 
plants and animals of temperate or even sub¬ 
tropical habit among the fossils found in the 
present arctic and antarctic regions It also 
jierhaps shows why the land and fresh-water life 
of the coal period throughout the northern 
hemisphere was so remarkably uniform 
The use of fossils, however, in testing Wegener’s 
theory and in determining former land connexions 
is not so simple as it might at first appear For 
example, some who have noted the remarkable 
similarity between the grnptohtes in the earlier 
Palaeozoic rocks on the two sides of the Atlantic 
have concluded that western Europe and eastern 
North America must have been close together 
when these graptohtes lived in a continuous 
shallow sea Others, who have studied also the 
associated life, have decided that the two areas 
in question were already separated in Cambrian 
to Silurian times by a great Atlantic Ocean in 
which sargasso seas sent forth both to the east 
and to the west the same floating organisms 
There are thus two equally plausible interpreta¬ 
tions of the facts, one in favour of Wegener’s idea 
that dunng the Palaeozoic era the continental 
lands were continuous, while the other points to 
the immense antiquity an<J the permanence of at 
least one ocean basin 

Again, the extensive and nearly uniform dis- 
tnbution of many of the Devoman fishes, which 
must have lived chiefly in fresh-water lakes and 
rivers, seems remarkable if the continental areas 
in the Devoman period were as widely separated 
as they are at present It must, however, be 
remembered that there wore already other fishes 
in the contemporary seas, and certain sporadic 

• Extended meemmt of i contribution to the dlacueelon on "Weoener’B 
HynotbMl* of Continental Drift" at the meeting or the Geological 
Society of London on January S», 1#36 


fossils suggest that the normally fresh-water forms 
could also live in the sea, like the existing sturgeons 
In this ease, they could spread along the coasts 
and attum their strangely wide distribution even 
if the lands were arranged approximately as they 
are at the present day 

There is also the groat difficulty, that many 
fossils which look superficially alike and might be 
regardod as nearly identical, are really parallel 
developments from common ancestors This has 
been recognised for many years by those who have 
studied mollusoan and brachiopod shells, and it 
is now becoming familiar to those who investigate 
other groups The principle is perhaps most easily 
understood by reference to discoveries of fossil 
mammals m North America 

The early Tertiary ancestors of the camels m 
North America were small animals shaped like 
gazelles with pointed hoofs According to Prof 
W B. Scott, they divided into two distinct groups, 
one adapted for browsing on shrubs and trees, the 
other adapted for grazing Afterwards, the toes 
m each of these two groups became blunt, and the 
characteristic cushioned foot of the modem camels 
was developed The camel foot therefore arose 
independently in at least two separate lines 
derived from the same stock. Acoordmg to Prof. 
H F. Osborn and others, the Tertiary ancestors 
of the horses and rhinoceroses m North America 
also show parallel hnes of evolution The gradual 
approach to the one-toed foot of the horses and 
to the homed snout of the rhinoceroses ocourred 
in several distinct groups at the same time, though 
sometimes at different rates Prof. Osborn has 
also pointed out, in his recent great work on the 
TitanothereB, that these massive homed mammals, 
which flourished during the middle of the Tertiary 
era, evolved on several distinct lines, and inde¬ 
pendently acquired horns and other features which 
were approximately the same 

Remembering these facts, it is interesting to 
consider some of the fossil animals which have 
actually been regarded as proving former con¬ 
nexions of some kind between lands which are 
now well separated. 

The skeletons of certain fossil Sparassodonts 
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found in tho Lower Tertiary deposits in Patagonia 
are so similar to the skeleton of the marsupial 
Thylacine now living m Tasmania, that these 
animals have sometimes been referred to the Bame 
famdy. They have therefore been interpreted as 
indicating a former direct connexion between 
South America and the Australian region In 
their palate and successional teeth, however, the 
Sparassodonts are more nearly similar to some of 
the early Tertiary primitive Carnivores known as 
Creodonts, which lived in the northern hemisphere 
and might well be regarded as also the ancestors 
of the Australian Thylacine The Sparassodonts 
and the Thylacine, therefore, may be merely 
parallel developments from the same northern 
source, wliich migrated southwards by two 
different land-routes to the remote, widely- 
separated areas where they are now found 
Among the fossils discovered in late superficial 
deposits in Australia and some adjacent islands, 
there are species of a peculiar horned tortoise, 
Miolania, which has tho tad armoured with rings of 
bone A nearly similar tortoise, which has been 
referred even to the same genus by some authors, 
occurs m a rock of uncertain age in Chubut, 
Patagonia Hero again, at first sight, there seems 
to be evidence of a former direct connexion with 
the Austrahan region and South America. 
Miolania , however, belongs to a sub-order of 
Chelomans which had a very wido distribution 
over tho northern hemisphere before it became 
specially characteristic of southern lands The 
species found in Australia and South America may 
therefore be merely independent offshoots of the 


same source which have retreated south by 
different routes 

The same explanation almost certainly applies 
to the little Mesosaunan reptdes which are found 
in the Permian rocks of South America and South 
Africa, and have been quoted as part of the 
evidence that at the end of tho Palaeozoic era 
these two lands were directly connected In the 
Coal Measures of both North America and Europe, 
which represent a somewhat earlier geological 
period, there are ancestors from which the Meso- 
saurians were possibly derived , and those roptiles 
may have gone south in parallel ways down the 
African and American continents Similarly, the 
Dicynodont reptiles, which occur in shghtly later 
rocks in both countries, may have wandered south¬ 
wards independently, for they are known to have 
been distributed at the time over Europe, Asia 
and North America Those fossds therefore do 
not help to prove that South America and South 
Africa formed a continuous land when the reptiles 
m question were living , and the recent discovery 
of numerous large Rhynchosauria in the same 
rocks in southern Brazil suggests that there was 
no such land-connexion, beoause no traoe of these 
reptiles has been found in tho well-explored 
corresponding rocks in South Africa 
It is thus evident that when former ohangos m 
land-connexions are being discussed, it is not 
enough merely to oomparo lists of fossds The 
precise relationships of each fossil need first to be 
determined so far as possible , and even if this 
precision can be reached, there are often alternative 
interpretations which have to be considered 


Obituary 


Prof. H B Baker, o b e , f.b s. 

HE recent death of Herbert Breroton Baker 
removes a familiar name from tho roll of 
chemists who made their reputation before the open¬ 
ing of the present century. He was bom on June 26, 
1868, as the second son of the Rev John Baker, 
curato-in-charge at Livesey, near Blackburn—a 
.district in which the distress arising from the cotton 
famine was then intense, and the relief of which was 
a roal ooncem of the Baker family. After a period 
of schooling at Blackburn, both boys were enabled, 
by sacrifice and rigid economy on the part of their 
parents, to become pupds at Manchester Grammar 
School Beginning on tho olassioal side, young Baker 
turned over to science, securing later a scholarship 
at Balliol, as well as a Brackenbury school scholar¬ 
ship The teaching of chemistry at the Manchester 
Grammar School was then in the capable hands of 
Franois Jones, and Baker was always ready to 
acknowledge his debt to one whom he termed “the 
best of all teachers”. 


Baker's tutor at Oxford was H. B Dixon, and tho 
onthusiasin for investigation which the senior man 
possessed in an eminent degree was communicated 
to his pupil After taking a first class in natural 
science, Baker was appouited demonstrator at 
Balliol and private assistant to Dixon ; an associ¬ 
ation which led him to tho mam investigations 
of his life—the effect of moisture on chemical 
change 

In 1884 Baker was appointed chemistry master 
at Dulwich College, and on his initiative a science 
side was developed on the same lines as at Manchester 
Tho chemistry department at Dulwioh had already 
Borne tradition of research, and equipment for such 
work had been provided by Baker’s predecessor, 
Alfred Tribe, best known, perhaps, as a collaborator 
with J H Gladstone. The tradition was moro than 
maintained by Baker, and, in spite of heavy teaching 
duties, he published during this period a great deal 
of the work with which his name is specially 
associated It is indeed a remarkable fact that Baker 
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was elected a fellow of the Royal Society in 1902, 
while he was still a schoolmaster 

After a short period ns headmaster of Alleyn’s 
School, he returned in 1903 to Oxford, succeeding 
Vernon Harcourt as Dr Lee’s reader at Christ Church 
To a man of Raker’s temperament the opportunities 
offered by such a post were naturally more attrm five 
than the administration of a large school, and lie 
took a prominent part in the long ov erduc reorganisa¬ 
tion of tho teaching of chemistry at Oxford 

In 1912, the year in which the Chemical Soclet\ 
awarded him the Longstiiff Medal, Raker was 
appointed to the directorship of the Chemistry 
Department of the Impenal College of Science and 
Teclinology in succession to Sir Kdwaid Thorpe, and 
this post he occupied until his retirement ill 1932 
It was not long before the plac id course' of academic 
teaching and research was rudely disturbed by the 
outbreak of war, and Raker was one of the first 
chemists called oil in 1915 to deal with the serious 
problems of gas warfare , in this field he rendered 
distinguished service, takmg a pronmient pait m 
devising measuies of protection against poison gas, 
specially phosgene His work was recognised by the 
award of the C B E, 

The War over, Baker returned to the adnnnistia 
tion of a department overflowing with students, and 
to the research work in which his interests mainlv 
lay His position as one of the leaders of British 
chemistry was afterwards rccognisisl In the award 
of the Davy Medal of the Royal Society in 1923, 
and by his election as president of the Chenuial 
Society for the penod 192B-2K Apnit from his special 
scientific interests, Baker took a share in the activities 
of the University of London, and served for a number 
of years on tho Senate and its committee's 

Baker had married in 1905 Muriel, only daughter 
of H J. Powoll, partner in the Whitofriars Glass 
Works, herself a chemist and a collaborator with hor 
husband m various researches Mrs Raker and a 
daughter survive him 

The starting point of Baker’s life-work was Dixon’s 
observation that a spark could tie passed through 
a mixture of dry carbon monoxide and oxygen 
without any explosion occurring A natural develop¬ 
ment was the study of the effect of thorough drying 
in other cases of combustion, and Baker was able 
to show that tho combination of v unous solid elements 
with oxygen at a high temperature is enormously 
retarded, or even prevented altogether, provided 
stringent measures are taken to dry tho apparatus 
and the materials The successful distillation of phos¬ 
phorus m dried oxygen was a striking case in point 

Following up these early observations, Baker 
studied the behav lour of thoroughly dried substances 

which ordinarily react—in some eases violently_ 

with one another Among the remarkable results 
of his drying teclinique was the proved absence of 
reaction in the following cases : (a) sulphur trioxide 
and lime, (6) hydrogen and chlorine, (c) ammonia 
and hydrogen chloride It was further shown 
that the thermal dissociation normally characteristic 
of ammonium chloride and mercurous chloride does 
not occur when the substances are thoroughly dried. 


Subject to the same conditions, a mixture of electro¬ 
lytic hydrogen and oxygen can be heated to a high 
temperature without explosion or even partial 
combination 

Many workers have attempted in vam to repeat 
these classical experiments Baker showed, for 
example, that ammonia gas, previously dried by pure 
quicklime, could be finally dosiecated over carefully 
purified jihosphorus pontoxido without any appre¬ 
ciable absorption of tho gas by the pentoxide This 
has liec-n frequently' challenged, but it is now clear 
that he was entirely in the right, and that few hav e 
succeeded in reproducing his technique. 

'The earlier work on ammonium chloride and 
mercurous chloride led Baker, in collaboration with 
his wife, to examine the ease of nitrogen trioxide 
As hitherto preparisl, this substance uivariably 
dissociated on evaporation, but it was now shown that 
the thoroughly dried liquid could bo vaporised with¬ 
out decomposition The incidental observation that 
nitrogen trioxide had an abnormally high boiling 
point initiated an investigation into tho influence of 
intonsivo drying on the physical properties of liquids 
generally, and in v anous jiapers and addresses to the 
Chemical Society between 1922 and 1929, Baker 
described determinations made of tho boiling point, 
surface tension, vapour density, etc , of intensively 
clued liquids . many of these substances had been 
desiccated with phosphorus pentoxide over the War 
period Intensively dried benzene, for example', was 
found to boil 2fi u -30° above tho normal boiling 
point 

These remaikable observations have attracted 
much interest and not a little criticism That the 
behaviour of substances dried by Baker’s technique 
undergoes alteration seems fairly certain, but no 
quantitative assessment of this change (as distinct, 
say, from super heating effects m the case of the 
boiling point) is yet available and no completely 
satisfactory interpretation of tho phenomenon has 
yet been advanced 

Another field of research in which Baker was 
active was the determination of atomic weights 
Tellurium, mercury' and silver were cases m which 
collaboratom under his direction applied the accurate 
manipulative methods of which he was a master. 

Baker was first and foremost an experimentalist, 
and his skill m glass-blowing and other practical 
arts was plain to all who saw him at work. Chemical 
craftsmanship was his chief joy, and up to within 
a few weeks of his death, in spite of physical dis¬ 
abilities, he was to be found in his laboratory, 
devising and constructing apparatus for a fresh 
attack on old problems. Brereton Baker was a 
modest man of simple tastes and homely interests 
whose character and personality secured for him a 
warm place in the hearts of very many pupils and 
co-workers J C P 


We regret to announce the death on May U, at 
the age of sixty-eight years, of Prof. Edwin B. Frost, 
associate of the Royal Astronomical Society, and 
emeritus director of Yerkes Observatory. 
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The Slowing Down of Neutrons by Protons 

Fermi and his co workers have pointed out that 
if a neutron source is surrounded by a material rich 
in hydrogen the neutrons lose energy to the protons 
on collision, and, after about twenty impa< ts, 
their energies are reduced to the order of thorn) 
due to thermal agitation They tnod to discover 
whether temperature affocts the density of sinh 
a neutron ‘gas’ by measuring the activation 
produced in rhodium by a neutron source sur 
rounded by hydrogenous substum es at room tom 
perature and at 200° C No difference in activation 
was doteotod 1 . 

We have performed a somewhat similar expert 
ment by measuring the activity produced in a silver 
cylinder surrounding a neutron source when both 
woro surrounded (1) by air, (2) by water at room 
temperature, (3) by liquid hydrogen (— 263° C ) 
The silver was activated to its equilibrium value, 
and its radioactivity was measured by an ionisation 
chamber and electrometer The activities m arbitrary 
units on removal of the silver from the noutron source 
were found to be — 

Maximum Increase In activity 
Arrangement activity divided by the activity 

produced when in air 

In air 29 — 

Surrounded by 161X1 cc 

water in a Dewar flask 93 2 2 

Surrounded by liquid hydro 

gen in the aame Dewar flask 58 II 

Because the silver tube separated the neutron 
source from the liquids, neutrons would pass through 
it in a manner exactly the same as when the liquids 
were not present It is therefore reasonable to 
measure the effect of the liquids by the increase in 
aotivity whicji they produced rather than by the total 
activity. 

The hydrogen in water has a density of 0 11 gm lc e 
while that of liquid hydrogen is 0 07 gm /c c , that is, 
in a ratio 1*0 1 compared with a ratio of increaso 
of activity of 2 2-1 The conditions were not 
quite so favourable for the production of radio¬ 
activity in the case of the liquid hydrogen since 
it was not possible to make up the loss duo to 
evaporation, so that during the last few minutes— 
those most important for the activation of the 


silver—the volume present was loss than that 
of the water It would, therefore, seem probable 
that the measure m activation of the silver was 
in proportion to the density of protons which 
surrounded tho silver and the neutron source 
and that it was not affected by tho change in 
temperature. 

Our tliauks are due to the Union Mmidro du Haut 
Katanga for the loan of the neutron tube and to 
the staff of the McLennan Laboratory for help with 
the experiments 

J V McLennan 
E F Burton 
A Pitt 

Radium Beam Therapy Rescanh, 

London, and 
McLennan Laboratorv 
University of Toronto 
May 18 

l La Ihcrrrn Snentiftca, 2, No 11-12, Hoc 1934 


Collisions between Neutrons and Diplons 

When a stream of neutrons passes through a sheet 
of matter, neutrons are lost from tho beam both by 
absorption and scattering The latter can bn avoided 
by placing tho source of noutrons in the centre of a 
spherical scatterer, since with this arrangement as 
many noutrons must bo scattered into the beam as 
are lost from it by suittermg In those circumstances 
any diminution of tho numlsir of noutrons in the 
beam roust be attributed to absorption by the 
material of the sphere The usual method of esti¬ 
mating tho intensity of a noutron beam is to measure 
the induced radioactivity produced in a thin layer 
of matter such as aluminium or rhodium by means 
of a tube counter The radioactiv lty so produced is 
proportional to tho length of the neutron path 
in the detecting substance and will be given by 
hid sec 0 m (k, number of radioactive atoms products! 
por cm path, n, number of neutrons in the beam , 
d, thickness of the sheet; and 6 m , the moan angle of 
incidence). 

For this reason absorption measurements using a 
spherical absorber do not necessarily give the true 
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absorption, wince the effect of scattering will be to 
inorease the value of 0 m and thus increase the radio¬ 
activity produced If each neutron is scattered 
several times, this secondary effect may cause an 
apparent increase in the strength of the beam by a 
factor as great as 2 

This secondary effect can be eliminated by using 
a sphere of detecting material instead ot a sheet, 
and we have used this method to investigate the 
passage of fast neutrons through heavy wator 

The beryllium radon source was placed at the 
centre of a spherical flask containing the heavy 
water* (98 4 per cent), the whole was surrounded 
by a nickel cylinder which had the small spherical 
detectors stuck on its inner surface After a< tiv ation, 
the cylinder was slipped over a cylindrical aluminium 
counter lor measurement The following lesults were 
obtained 


Abhorlw r Detector Alworptlon lllfutlvn rnnui- 
(per cent) sootlon 

D,0 Al (nWM 11 7 0«. Ill “ 



The reduction in the activity of the detectois 
oxcitod by the neutron beam can bo n< counted lor 
in two ways either neutrons aie removed by true 
absorption or, after being slowed up by a collision, 
the noutions arc less eflective in 0veiling artificial 
radiouc tiv lty 

If tine absorption weie a sigmhcant fat tor in our 
experiments, one would expect a maikcd difference 
between the absorption in heavy and light watir, 
since this is not found it seems probable that the 
observed reduction is duo to the diffcn.nl ml slowing 
up of tho neutrons 

Owing to tho smalli r mass, the vi locity of m ulions 
is reduced by a gieatei amount on (olhsion with a 
proton than on collision with a diplon The simplest 
interpri tution ol our lesults is that the velocity 
exi itatioii curve foi silicon, aluminium and phos¬ 
phorus rises steeply as the velocity is increased and 
then remains fairly independent of velocity within 
the range of velocities used 

That tho neutrons actually do suffei a greater 
clot reuse in vc locity on colliding with protons is con¬ 
firmed by independent experiments on the excitation 
of silver (Fermi effect) As Fermi showed, silver is 
much more stiongly excites! by neutrons which have 
been slowed up by r collision with protons than by 
the same neutrons before they have been scattered 
We found in agreement with the experiments of 
Herszfuikiel, Kotblat anti Zyw 1 that, although the 
activity induced in silver is moieased by passing the 
neutrons thiougli heavy water, the increase is only 
about one third of that produced by the same amount 
of ordinary water , 

Thus the* results of our experiments can be 
accounted for in an elementary way as bung clue 
to the large difference in mass between the diplon 
and the proton 

C H Collie 
J H E Griffiths 
L Szilard 

Clarendon Laboratory, 

Oxford 
May 17 


* The 100 am of heavy water used was klndlv lent to us 
experiments by tlx* Imperial C'liemlcal Industries, Limited 
■ NATPXB, 1SS, 064, April 27, 1936 




Evidence on the Velocities of ‘Slow’ Neutrons 

Wk have searched m a number of ways for experi¬ 
mental evidence of the existence of neutrons of 
thermal energies, using a radon-beryllium source of 
fast neutrons and allowing them to diffuse through 
materials rich in hydrogen 1 Until very rocently wo 
could find no such evidence, but repetition of one of 
our early trials, under much improved conditions, has 
strongly suggested the presence of such very slow 

Specimens of silver, rhodium and iodine (tho last 
in an envelope of thin glass) worn placed m turn 
within a long hollow paraffin wax cylinder the inner 
and outer radii of which were respectively* 2 1 cm 
and 3 7 oin The cylinder fitted closely* into a Dewar 
vessel which itself was surrounded by* wax to a thick 
ness of about 7 cm The source was placed m a 
(avity* in the outer wax We observed tho (5-ray 
activity induced in each specimen with the whole 
apparatus at room temperature , tho inner wax 
cylinder and the specimen were then cooled to tho 
temperature of liquid oxygen (90 J K ) anil the ob 
servations repeated The thermal capauty* of the 
wax sufficed to prevent serious rise of temperature 
during irradiation Tho specimens wire allowed to 
tegaui room temperature before being presented to 
the counter 

Tho ratios of the activity induced with the wax 
told to that with tho wax at room temperature were 
found to lie as follows 1 20±0 04 for silver (20 sre 
period), 1 29 J_0 04 for silver (150 see ) , 1 23 t« 07 
for rhodium (44 see ), but 0 84 ±0 08 for iodine 
(25 nnn ) The change in tho linear dimensions of 
tho cylinder did not oxcoed 1 per cent \\ e conclude 
that an appreciable proportion of the neutrons con 
corned had energies comparable with those of thermal 
agitation, and were able to attain some measure of 
thermal equilibrium with the medium through which 
they* were passing 

Fcimi and Iuh collaboiators', using a rhodium 
detector in a medium of liquid hydrocarbons, have 
found no variation of tho activity* induced at 200’ (' 
from that at room temperature We tiled with a 
silver detector m an oil bath up to 250 u C , and found 
a decrease of about 20 per cent The increase of 
volume ol the oil due to the rise of temperature' was, 
however, of similar order of magnitude , out lesult 
was thus inconclusive 

Tho difference between the behaviour of iodine and 
that of silver and rhodium would seem to indicato 
that iodine absorbs preferentially neutrons of veloci¬ 
ties different, from, and probably higher than, those 
which are most effective in the other eases In this 
connexion we may mention that we find the absorp¬ 
tion of ‘slow’ neutrons bv a block of iodine to be 
greater for an iodine detector than for detectors 
cither of silver or of rhodium 

Tho radon was generously given to us by the 
Radium Committee of the Medical Research Council, 
through Prof S Russ 

P B Moon 
J R Tillman. 

Imperial College of Science 
and Technology, 

London, S.W 7 
April 12 

• Fermi and othom, flsrrco Seimtifiea, October 1934, 

' , Docemher 1934 
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The Fermi Proton Effect in Silver 


Radioactivity of Potassium 


In the course of investigating the ladioactivity 
induced by the noutron produced by the bombard¬ 
ment of diplogen with diplons, wo observed that 
the yield of radio element produced in silver increases 
by a factor of about ton when the sample of silver 
was surrounded by a layer of paraffin 3 6 cm in 
thickness during the exposure, showing the Fermi 
proton effect. The decay curve obtained with the 
Geiger counter is shown in Fig 1, which suggests the 
fact that it cannot bo expressed by a smgle ex¬ 
ponential curve The apparent value of half-period 
is about 30 sec at the beginning, becoming approxi¬ 
mately 2 minutes at 4 minutes after the bom bard- 
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J Bjerge and O H Westcott have reported that 
the ratio of the yield of radio-element prodmixl in 
silvor by beryllium-radon noutrons to that by the 
diplogen-diplon neutron is about 100 to 10 It. is 
generally accepted that, the mean eneigy of the 
noutron is greater m the former case Wo have 
therefore two alternatives In the first case we con 
sider the beryllium-radon noutron to contain an appre¬ 
ciable amount of components softer than that of the 
diplogen diplon neutron and these softer com 
ponents wore effective in the experiment of Bjerge 
and 'Westcott In the second case, the yield of radio- 
element produced m silver is not a monotonic function 
of the energy of the neutron, decreasing with 
decreasing energy from the region of energy of the 
beryllium-radon neutron to that of the diplogen 
diplon neutron, but below this valuo of energy it 
increases witjj decreasing energy In this argument 
it is assumed that the Fermi proton effect is due to 
the decrease of energy of the neutron by its collision 
with protons 

Seishi Kikuchi. 

Shioeo Nakagawa 

Hmoo Aoki. 

The Physical Institute, 

Imperial University, 

Osaka. 

March 10 


Klemperer 1 has recently shown that postulation 
of the existence of a radioactive isotope, 19 K ,n , with 
a large nuclear spin, affords the most, likely explana¬ 
tion of the radioactivity of potassium He appears, 
however, to have overestimated the value of the 
nuclear spin (t — 4 or 5 units) necessary to obtain 
a sufficiently high half valuo period for the isotope 
Klemperer made use of a statement due to Gainow*, 
which was based on th<x>reti< id reasoning The latter 
author reached the conclusion that, if two radio¬ 
active elements possess the same upper velot ity limit 
in thoir P ray spectra, and if one of them suffers unit 
change m nuclear spin during decay while the- other 
preserves its spin unchanged, then the ratio of their 
half valuo periods is about 100 

However, if tho valuo of 700 electron-kilovolts for 
the upper velocity limit of the |3 particles emitted by 
potassium is inserted in the Sargent equations between 
decay-constant and energy (as given by Klemperer). 
250 days is obtained for tho half valuo period on the 
assumption that Ai 1, and 36 minutes on the 
assumption that A i — 0 in tho decay These periods 
stand in the ratio of 10 4 , and not 10* From the 
actual curves of Sargent 3 , a \ alue of about 10 3 3 is 
derived for tho same ratio These figures are consider¬ 
ably higher than that quoted by (Ismow, and are 
piobablv more as<eptftble m view of the fasts that 
the theory is only an approximate one and that 
Gamow states that the ratio may bo considerably 
ill excess of 1<K> 

On tho supposition that the half value period is 
increased by a fuctor lying between (2,(K)())Al , vn d 
(10,000)A» when the spin changes by Ai dining the 
radioactive transformation, it. is nei essary to assign 
a spui of only 2 to 3 units to the nucleus of the 
hypothetical isotope in order to me lease its hnlf-vnlue 
pi riod to a reasonable figure 

In conclusion, it may be pointed out that 
Klemperer’s views arc supported by the fact that 
the isotope, „K 43 , the existence of which has been 
definitely' established by Hi vesy and Hoffer Jensen 4 , 
is also a misfit as tegaids the Sargent relations Hero 
again, tho existonee of quite a small mu tear spin of 
tills isotope would eleur up the i ontradiction between 
(J velocity and life-turn 

(’ Hurst 

Jesus College, 

Oxford 
April 2fl 
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Induced (f-Radioactivity by a-Particle Bombardment 
Lord Rutherford’s classical experiments showed 
that the emission of protons from tho nuclei of the 
light elements, when these were bombarded with 
a-porticles, was a fairly general phenomenon No 
protons, however, wero observes! from holium, 
lithium, bory Ilium, carbon or oxygen Theso rosults 
are significant, and suggest that ,Ho\ e C 13 and B 0 14 
are \ ery stable structures, probably consisting of 
olose combinations of a particles The great stability' 
of these isotopes is confirmed by Aston’s work and 
by their behaviour under bombardment by high¬ 
speed ions. But both lithium and beryllium are 
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disruptiblo by a-particles with the emission of neutrons, 
and while the structure 2a -fn for 4 Be* will oxplain 
why no protons are emitted from this isotope under 
a-partiole bombardment, it is difficult to seo why no 
proton emission has been observed from lithium 
when bombarded with a-particlos 

In addition, it has been found that all elements 
which omit protons undor a particlo bombardment 
also omit neutrons, and, moreover, that many nudei 
omit both protons anil neutrons It is significant that 
neutron emission followed by positron radioactivity 
has boon obsorvod by Miss Meitner* when lithium is 
bornbardod by a-particles, and this suggests that 
proton emission from this element should also be 
observed Tho roaction detectod b> Miss Meitner 

W ‘ ,Li* + a - ,B* flit, ,B* - 4 Be» + t\ , 
and we should therefore expect to observe 
,Li* 1 a -» 4 Be* + p T 

In addition, the neutron and proton emission from 
boron, namely, , 

,B*° 1- a - ,N I * + " t , ,N'* ► ,C*» f <• 1 , 
iB*° + a -* 4 (J 1S 1 p t and 4 B 11 + a - ,N 14 4«l, 
as well as the emission of both protons and neutrons 
from ,N* 4 and ,F**, uNa**, ,jAl* 7 and l4 f”" suggest, 
therefore, that the followmg reactions from tho struc¬ 
turally similar nuclei ,Li’ and ,H 11 should bo possiblo _ 
,Li 7 + a -» 4 Be*° I p t 
iLi 7 + a -* 4 B 14 + n t 
,B‘* + a - ,C» 4 + p t 

It is significant that jBe 10 and ,C 14 aro [i radioactive, 
so that these actions indicate that the delayed 
omission of ‘negative’ electrons should be observed 
from lithium and boron when these elements aro 
bombarded by a particles of suitable energy Tho 
dotoction of such [3 radioactivity with lithium would 
bo evidenco m favour of proton emission from this 
element 

In a similar w ay, tho production of (3 radioactiv o 
isotopes by proton omission from isotopes such as 
,0‘ 7 , 10 No**, etc , for oxamplo, 

,0‘ 7 + a -> »F M 1 p t , ioNe** f-a- u Na* 4 + p 1 , 
is possible The abundance of these isotopes is, how¬ 
ever, too small for such reactions to be detected ex¬ 
perimentally As, however, ,Li 7 and ,B n are tho 
more abundant isotopes of lithium and boron, we 
anticipate that the induced fj-radioactivity due to 
4 Be 14 and 4 C 14 should be experimentally detectable 
H J Wai.kf 

Department of Physics, 

Washington Singer Laboratories, 

University College, Exeter. 

March 15 

1 Meitner, Natvnntt., £8, 420 , 1934 


A Completely Supraconducting Galvanometer 
Since it was thought that interesting experiments 
might be performed if it were possible to measure 
quantitatively persistent currents m a supra- 
conducting circuit much smaller than have so far 
been detected with a magnetometer, there has been 
constructed in this laboratory a completely supra- 
conducting moving-ooil galvanometer. The coil 
consists of 100 turns of fine lead wire, connected 
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by leads of lead to tho experimental circuit Tho 
coil is suspended in the liquid helium by a rigid wire 
connected abovo the cryostat to an ordinary galvano¬ 
meter suspension and mirror. With this arrange¬ 
ment the suspension remains nearly at room 
temporature The coil is completely shielded from 
moderate external magnetic fields by placing it inside 
a supraconducting cylinder of sheet lead, and thus 
is subjected only to the eontrollmg magnetio field 
from a pair of copper coils within the cylindor 
Mathematical investigation of tho characteristics 
of a rosistaneeless galvanometer showed that its 
behaviour would be interesting, apurt from its 
possiblo applications Assuming that, when the 
external circuit is also supraconducting, tho whole 
can be treated as a circuit having zero resistance 
and self-inductunce L, it was found 

(1) With a persistent current i t , such that the 
deflection when there is resistance in the circuit 
would bo d 0 - Ki t , the ooil should oscillate, un¬ 
damped except mechanically, about a point 


d' rf„ 


(* *- 


n'A'H' V* 
kL ) 


where uAH is the flux linked with tho moving coil 
m its control field, and k is the torsion constant of 
the suspension 

(2) For a given current i 0 the deflection should 
be a maximum, d’ — Jd 0 , when H - y/lcL/nA. 

The galvanometer has been tested by connecting 
it to a supraconducting tin coil in which a persistent 
current could be induced by means of an external 
magnetic field As first const ructed, the coil oscillated 
as expected, damped only by the small viscosity of 
the liquid helium, but proved to bo unsteady When 
artificial oil damping was introduced, the practical 
bohav tour of tho instrument was entirely satisfactory 
The deflections were found to depend in the manner 
expected upon tho control field H, and can be used 
to give quantitative measurements of the current 
The sensitivity of the present instrument at the 
optimum field is about 5 x 10-* ampere per mm 

This confirmation of the predicted behaviour 
shows definitely that true persistent ourronts through¬ 
out the circuit wore mduced, agreeing quantitatively 
with the law of induction, whon tho field was applied 
to the tin coil In view of recent experiments 
upon the effocts of magnetic fields upon Bupra- 
conductors, it is mtercstmg to note that tho samo 
deflection is obtained whether the control field is 
altered before or after the tin portion of the circuit 
becomes supraconducting, or before or aftor the 
persistent current is induced 

Some of the experiments in which an instrument 
of this kind may be of use are 

(1) Further investigations of the thermoelectric 
effect between two supraconductors around their 
transition points 

(2) An attempt to settle tho still doubtful question 
of the Hall effect in a supraconductor. 

(3) Experiments on the distribution of persistent 
currents 


(4) Studies of persistent currents which may throw 
somo light on the recently discovered anomalous 
magnetic behaviour of certain supraconducting 
all °y" E F. Bubton 

H. Gbayson Smith. 

„ T F G A. Tabb. 


McLennan Laboratory, 
University of Toronto. 
May 4 
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The Dyestuff Industry 

Whilst in general agreement with tho admuable 
article on “The Dyestuffs Industry and its Lessons”, 
in Natttbe of April 27, I cannot endorse your accept¬ 
ance of Mr, C J T Crons haw’s argument that “tho 
industry languished bocauso the pioneor spirit and 
the creative instinct which brought it mto being 
abandoned it too early” I hold that tho break¬ 
down was entirely on the side represented by Mr 
Cronshaw—the managerial and commercial sido 
Often in the distant post have 1 discussed the 
problem from this point of view with Gncss, Caro, 
Dowar, Witt, Meldola, Mnrtius and others Tho 
commercial community is not likely to recognise 
this, simply because tho scientific spirit is foreign 
to its nutuie 

Mr Cronshaw attributes our downfall to tho too 
early retirement of Perkin and others I foar he has 
not the necessary feeling for the conditions prevailing 
in Perkin’s time History i annot bo written at a 
distanco from tho events by those who have had no 
direct knowledge of the period considered and of the 
men concerned I havo more than once dist usst'd 
the situation, most recently in an article in the 
Pharmaceutical Journal (April 29, 1931) 

Perkin’s retirement meant nothing, except that ho 
was beaten in the raco His original discovery of tho 
dyestuff Mauve was a puio fluke His gieat and real 
discovery was of himself- of his mbom, outstanding 
ability as a i hemical engineer, to use the now 
fashionable term He built up the industry from 
nothmg—m particular, he transferred chemistry from 
glass to iron On the other hand, he proved lnmself 
to be without imaginative powor—the additions he 
made to the colour palotte wero negligible. His 
second advance with alizarin was inspired from 
Germany and was again due to his constructive 
ability He worked too much in secret and failed 
untd too lato to foresee tho need of a fully organised 
system of prospecting the field In fact, he was 
himself too narrowly tramed He worked all but 
alone Tho real advance in tho industry came through 
E. C. Nicholson and Hofmann through their 
expansion of the Rosamline industry In fact, tho 
initial establishment of the dyestuff industry in 
England was tho work of tho triumvirate, Perkin, 
Nicholson and Hofmann Perkin only led off Long 
before Perkm retired, tho fato of the industry was 
sealed, already in 1865, when Hofmann returned to 
Germany, outweariod by his attempts to create a 
school here I began to study chomistry under him 
just before ho left. Great as was the work he did, 
sound and broad as were the foundations he laid ui 
aniline, our commercial outlook was too narrow and 
unintelligent for us to utilise his services Our men 
of means and our manufacturers did not send their 
sons to him His work was largely done with German 
assistants. 

When Hermann left the country and Nicholson 
retired, Perkm was left pivotless ; the example they 
had set him was withdrawn. He made his wondorful 
spurt, on his second horse Alizarin, without any 
support from a fiold; soon he was left scurrying 
alone across the oourse. Nicholson had retired 
because his partners would not move with the times 
When the firm acquired Perkm’s business, it was 
only to prove itsolf unable to carry the burden On 
Playfair’s advice, both Griess and Dewar were 
approached but offered pettifogging terms Tho 


firm took Meldola and later on Green but did not 
know how to use either with offect 

Our downfall was just lack of business wit it 
was duo to our complete failure to place ourselves 
upon a scientific footing Williams, Thomas and 
Dower missed our third opportunity—that which 
Otto N Witt gave them, of leading in the azo¬ 
dyestuff industry- long before Duisburg's advent 
Griess and Witt, properly used together, could have 
established the industry here well in advnnce of the 
Germans 

We are not out of the wood to day Our industry 
is insufficiently organised on tho teolmical side far 
too narrowly commercial in its outlook The Gormans 
have sueoended, not through one man management 
but through the close association of technical and 
commercial interests Tho main result of our so- 
called rationalisation has been to eliminate technical 
ability and understanding to a more than dangerous 
extent We are today, I believe, m most serious 
danger of again being beaten by German scientific 
organisation. We cannot think in high places the 
commercial mind still prevails and will not brook 
time technical leadership Something more than tho 
mere association of a few academic professors with 
tho industry is needed In fact, tho signs are only 
too clear that we are no longer making tho progress 
wo should if indeed we are ‘holding water’ 

Henry E Armstrong 

55 Granville Park, 

Lewisham, 

London, S E 13 


Mutation Rates in Man 

There is at present no mformation concerning 
mutation rates in vertebrates But where a gene 
produces a very great unfitness from tho Darwinian 
point of view, that is to say, greatly diminishes 
the mean number of offspring produced by its 
bearers, then it will tend to disappear if its 
numbers are not kept up by mutation The rate 
of disappearance is oxtrernelj slow for an autosomal 
recessive, very rapid for a dominant or a sex linked 
recessive 

Epiloia, or tuberose si lerosis, is a condition m 
which tumours of tho skm, brain and sometimes of 
tho heart and kidney, are liable to be associated with 
epilepsy and mental defii lenoy Tho mortality rate 
is high in severe cases, and probably most affected 
individuals have no children Pedigrees of the 
condition show that it is an autosomal dominant 
In oach generation, however, a proportion of 
cases, which we estimate at about 25 per cent, are 
sporadic and are presumably due to mutation The 
frequency of epiloia in south-eastern England 
appears to be of the order of 1 in 30,000 This 
implies a mutation rate of about 1 in 120,000 per 
generation 

Haemophilia is a sex-linked recessive condition It 
is so fatal that the marriage rate of hiemophilics is 
about a quarter of the normal, and their actual 
fertility doubtless still lower In other words, three 
quarters or more of the hiemophilic genes in males 
are wiped out in each geneiation, and must be 
replaced by mutation if the population is in oquili 
bnum, A simple calculation shows that, if there 
were no mutation, the incidence of tho disease would 
be decreasing at such a rate that 1,000 years ago 
the whole population of England would have been 
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haimophiho Sevoral human pedigrees show that 
haunopbilia may anso by mutation The frequency 
of haemophilia ui London males certainly exceeds 1 m 
100,000 at birth and may well exceed 1 m 30,000 
A rough estimate of the mutation rate is 1 in 50,000 to 
100,000 per X chromosome per generation 

.Several oil in sub lethal dominant conditions, such 
as neurofibromatosis, seem to have fiequeneies, and 
therefore mutation rates, of the same order The 
highest mutation rate known tor any lotus in 
Drosopfnla is about 1 in 300,000 for the whito locus 
Thus if wo tako the generation, and not, of (ourst, 
the 3ear, as unit, man stems to lie somewhat more 
mutable than Drosophila A full a<count of om 
investigations will be published elsewhtie 

L >s I’FNROSK 

lto V al Ka.sU m Count i. s’ Institution. 

(’oil hestei 

J B S Haldane 

ITuv oisity College, 

London 


A New Virus Disease of Tomatoes 
In 1031 tin fnsl appeal ante in Kmopc of tht 
tomato \ iius disease known as ‘spotted wilt’ was 
rocorded bv tins virus station 1 Since thnt date, the 
disease bus spieail through the length and bieadth 
of Uieat Britain, and its ability to attack ornumcntal 
|ilants of all kinds has modi the vims one of the 
major juohlems of the lioitli iiltiinst 

In \ ii w of these facts, it may he worth while 
rceoiding the ievent appearance of an apparently 
now and cquully si nous \ irus disease of tomatoes 
Tho vims in question was isolated from some diseased 
tomato plants sent m for examination, und the 
aynijitoms it produced on the various ex])erunental 
plants differed trom any with wlm h I am familial 
On tomato tho symptoms are Vinefly as follows 
The first signs of infection, developed on the filth day- 
following inoculation, were pronounced yellowing of 



the inoculated leaves together with the appearance 
of yellow or purple rmgs or circular necrotic 
spots Later, the youngest leav es showed a tendency 
to twist round and become pale yellow in colour 
The next development was tho appearance of a gross 
lesion on the stem, at and just below soil level, this 
was followed by a general wilting and collapse of 
the plant (Fig 1). The stem lesion appeared to be 
moro characteristic of infection of younger plants 


Tho virus causing this disease has been differen¬ 
tiated from all the known viruses affecting tomatoes 
in the British Isles by ultra-filtration and immunity 
studies, by its physical properties and particularly 
by its symptom expressions on differential hosts 
Tho unusual reaction of tho virus upon cowpea, 
Vujna sinensis (Fig 2), is alone sufficient to differen¬ 
tiate it from tho viruses of the tomato streak group 



Via 2 The tomato virus upon tempi a the virus Is 
usually tenant<1 to tin hintulatitl leasts 


l wish to express my indebtedness to Mr Lawrence 
Ogilv ie, of the Long Ashton Researt h Station, Bristol, 
who sent me the affected plants 

Kenneth M Smith. 
Potato Virus Research Station, 

School of Agricultuie, 

Cambridge 
May S 

1 Nature, 187. 852, ion 


Pleistocene Coastal Deposits in Palestine 
Anvone who has travelled by- train along the 
coast of Palestine from Haifa to Ludd cannot have 
failed to notice, soon after rounding the northern 
point of Carmel, a low ridge of sandstone running 
roughly parallel with tho railway line and tho sea 
It begins 5 km to the south of Cape Carmel, and 
continues for approximately 32 km 
The Crusader’s Castle at Athht was built, with 
stone taken from this ridge, and moro recently, m 
1030, two big quarries were opened m it to the 
north of Athht .Station to supjily the stone for the 
great breakwater of Haifa harbour 

The rook of which tho coastal ridge is formed has 
generally been regarded by geologists as a marine 
formation of Pliocene age, and had not attracted tho 
attention of prehistorians In the course of a short 
visit to Athht in April of this yoar we decided to 
devote some tune tx> this problem, and two days 
were spent in a close examination of the area In 
the quarry sections, which have an average height of 
about 13 m and are more than half a kilomotre m 
length, the following observations wore made . 

(1) The ridge is mainly composed of wind-blown 
sand showing typical tcohan current betiding, and 
containing comminuted shells. 

(2) A conspicuous layer of rod earth varying in 
thickness from a few centimetres to 1 m divides tho 
sandstone mto two approximately equal senes. 

(3) In this layer a considerable number of flint 
implements were found at various points. 
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(4) Land shells occur in both tho upper and lower 
sandstones and in the red earth 

It was at once evident that the flints were not of 
any considerable age—certainly not Pliocene Tho 
most interesting specimens found in situ worn a side- 
soraper of Moustenan typo and two small Lcvallois 
cores The remainder wero moro chips and small 
flakes Among thoso found adhering to fallen blocks, 
or on the quarry' floor, were three good Lcvallois 
flakes, a rough circular scraper, and a Lcvallois 
core , tho remainder weie small flakes and chips So 
far as can be judged from the material at our disposal, 
the industry closely resembles tho Uppor Moustenan 
found in the caves of the Wady Mughara (Mughaiet- 
El-Wad, Layer G , Et Tubun, Layer B) 

It seems safe to conclude that tho bulk of tho ridgo 
is relatively lato Pleistocene m age, and that it is 
essentially tenlian in origin 

Theso discoveries raise more than local problems m 
Palestinian geology' and prehistory, and we piopose 
early next year to make a detailed investigation, not 
only of this ridge, but also of the ooastal deposits 
southwards 

DAE Garrod 
C ambridge E. W. Gardner 


Catalysis of Ester Hydrolysis by D,0 + Ions 
It has beon observed by Moolwyn-Hughes 1 that 
the catalytic influence of D,G+ ions on the mversion 
of cane sugar m heavy water is greater than that 
produced by H,0 1 ions in ordmary wator, and 
Schwarz* observed tliat the acid hydrolysis of methyl 
and ethyl acetates takos place about 50 per cent 
moro quickly in heavy than in light wator under 
similar conditions 

Tho rato of hydrolysis of methyl acetate m 
sulphuric acid solutions has been determined by 
means of a viscosity method by which the whole 
reaction can ho followed with less than 1 cc of 
solution, and it is found that llie latios of the catalytic 
coefficients in heavy and light water (taking the 
sulphuric' acid as completely dissociated in both 
cases) are Ap,o t/I H>0 I- — 1 86 at 15“ and 1'6H at 
25° Those ratios are nearly tho same as those found 
by Moolwyn-Hughes for the inversion of cane sugar 
.1 C Hornel 

King’s Buddings, 

West Mains Rond, 

Edinburgh 
March 27 


Dielectric Polarisation of Phenol 
It is well known that the moleoular polarisation 
of alcohols in a non polar modium is exceptional in 
that it at first mcreasos with concentration and then 
falls finally to a lower value than that at which it 
started The data of Williams and Allgeior 1 show 
that at 25° up to a molar fraction of 0*345 tho polarisa¬ 
tion of phenol in benzene is constant, whilst thoso of 
Donlo and Gehrckens* show a decrease in polarisa 
tion at 22° up to u concentration of 0 05 molar 
fraction phenol and thoso of Philip and Haynes* 
on increase at 20° in dilute solutions 1 havo 
measured tho polarisation of phenol in benzene at 
70° with the following results • 


0 84760 
0 85340 
0 86808 
0 86804 
0 89425 


c, is the molar fraction of phenol, e is the di 
eleotric constant, rf is tho donsity, and P, is molecular 
polarisation of phenol The moloeulur polarisation of 
bonzene at this temporature is 26 928 

The behaviour of phenol at this temporature 
appears to be similar to that of tho lower alcohols, 
which would be expected from its hydroxylic nature 
These results give a value of oo P t of 71 0, which, 
if we take Pg + Pa to be 31 0‘, givos I'5 debyes 
for tho dipole moment, compared with tho values 
1 55 of Donle and Gehrckens and 1 -70 of Williams 
A. R Martin 

Chemistry Department, 

University of Aberdeen 

March 18. 


1 j. Amor Chem Soc , 48, 2416 , 1927 
1 t. Ph*i Chtm , B, 18, 816 , 1932 
'J. Chtm. Soe, 87, 998; 1905 
* Donle end Oehreketu, lea. HI 


• '£ phm Chem , B, 28, 27 i , 1934 

• 41-ad Am Wien. April 1934 


Esterification of Phosphate in the Respiratory Break¬ 
down of Sugar in Higher Plants 

Harden and Young 1 showed that phosphate 
undergoes an important cycle of changes in the 
fermentation of sugar by yeast juice, being first 
<om cried into a hexosephosphonc ester and tinally 
hliorutod as inorganic phosphate when all the sugar 
was fermented Rooontly, Meyerhof* showed an 
identical condition in the production of lactic acid 
from hoxose in muscle extracts The view has there¬ 
fore been expressed that esterification with phos¬ 
phoric acid may be a necessary step m the biological 
degradation of sugar In the higher plants, however, 
there lias boon no direct proof of esterification in 
lespiratory sugar motabolism, though a close parallel 
lietween alcoholic fermentation and anaerobic respira¬ 
tion haw boon assumod from the first and has been 
confirmed not only by' tho discovery of identical 
enzymes m both, hut also by tho fact t hat phosphate 
stimulates plant respiration Phosphate has also 
been shown to disappear when added to ground peas* , 
and phosphoric esters hav e oven been isolated from 
plants 4 

I have obtained definite results on this phase of 
sugar breakdown in higher plants by devismg a 
method of preparing coll free glycolytic aqueous 
extracts (stable for a fow hours) by plasmolysing 
fermenting peas (Pmutn sativum) Tho fresh extract, 
presumably containing the full zymOHC-complox m 
solution, actively ferments glucnso, fructose or 
sucrose with ovolution of eaibon dioxide, under 
strictly aseptio conditions In order to follow esterifi¬ 
cation and sugar breakdown, 40 c.c of the fresh 
extract at pH 6-2, after nitrogen had been bubbled 
through, was incubated with glucose, in presence of 
toluene, at 30° G A suitable quantity of a phosphate 
buffer was added and samples withdrawn after every 
5-15 minutes of mechanical shaking The value of 
inorganic phosphate m the trichloracetic acid filtrate 
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of tho samples, as determined by tho Fiske and 
Subbarow method, was found to fall rapidly and 
stoadily and rise again in 3(1-60 minutes nearly to, 
but sometimes above, tho original level, while 
glucose (Folm’s blood sugar method) showed a fall 
at the boginning, then a rise and next a rapid and 
steady fall from a poult where all the eutenhod 
phosphate was boginnuig to bo liberated This 
result has boon repeatedly and consistently obtained 
with extracts from several vanotios of peas, not from 
ground peas alone When efforts wore made to 
measure the carbon dioxido output in response to 
phosphate m a differential manometer, tho largo 
amount of colloidal protom present as impurity in 
the extract mterfered by holding large quantities of 
the gas 

This demonstration of phosphate osterilication 
brings tho higher plant (pea) fully in line with 
yoast. and animal muscle in this respect But it is 
to bo expected that whon tho new probloms con¬ 
fronted m theso cell free extracts are fully investi¬ 
gated, the course ol rcspiratoiy sugar breakdown m 
higher plants may have its own individual peculiari¬ 
ties, as in fact further now results I have obtained 
seem to hint Dotailod results, and the method of 
preparing tho oxtiacts, nro to bo published shortly 
elsewhoro 

M Sadashiva Rao. 

Plant Physiological Laboratory', 

Institute of Agricultural Research, 

Benares H mdu University 
March 18 


1 Pror Chem Soc , 81, 189 . 1906 , 
■ Utochrm Z , 188. 179 , 1927 

• livxhmt Z , 186, 1 , 1928 

• fit ochtm Z , 819, '164 , 1930 


and onward! 


Application of Microchemical Tests in Assessing 
the Quality of Ash Timber 

Durino tho lost few years, attention has been 
given m this laboratory to tho study of the an¬ 
atomical structure of ash timber in relation to the 
maximum crushing strength in compression parallel 
to grain Consignments of trees from sevon localities 
have boen studied, and each site had a distinctive 
strength specific gravity regression Variations in 
the amount of wood substance per unit volume, 
therefore, do not account completely for variations 
m strength, and it has been shown that tho arrange¬ 
ment of the wood substance m the annual ring also 
mfluoncos the mechanical projiertuw 1 The fact, 
however, that specimens ol equal spocifio gravity 
and closely similar anatomical structure sometimes 
differ by more than 30 per cent in maximum crushing 
strength suggests that still other factors are involved 
and that probably the physical and/or chemical 
nature of the wood substance is of great importance 
in determining strength 

Several methods of examination were tnod in 
comparing pairs of specimens of strong and weak 
types of timber, the individuals of each pair being 
matched m respect of specific gravity and gross 
anatomical features, but differing considerably in 
strength It was discovered that a phloroglucm- 
hydrochlonc acid solution could be used to distinguish 
between the members of each pair In strong speci¬ 
mens, the whole of the fibre-walls stained red, and 
in the weakest type the middle lamella region 
stained a faint pink, the secondary walls remaining 


unstained All intermediate typos of staining were 
observed 

So far, tho method has been apphed with success 
to timber tested m compression parallel to the gram 
It has also indicated excessive weakness in a number 
of dofectivo hockey sticks, and it is intendod in the 
immediate future to investigate the toughness of ash 
by the same method 

With regard to tho nature of the chemical reactions 
involve! 1, it is not at present possible to do more 
than direct attention to the fact that of the so-called 
standard ligmn reagents, phlorogluein-hydrochlorio 
acid is apparently tho only one capable of differentiat¬ 
ing between strong and abnormally weak typos of 
timber 

S. H. Clarke 

Forest Products Research Laboratory, 

Princes Risborough 
April 10. 

> CUrke, 8 H , Fonttry, 7, 29 , 1933 


The Classification of Coals 
From a chemical point of view may I dissont from 
much that is said about tho Stopes nomenclature lor 
the visiblo ingredients of bituminous coals in Dr 
Lessmg’s article m Nature of April 27 

In the first place, there seems to me to bo nothing 
particularly now or advantageous in it Every 
observant person knows that bituminous coal is 
usually composed of bright and dull layers , and for 
a century or more those have been distinguished as 
the ‘bright coal’ (‘Olanzkohle’) and ‘dull ooal’ 
(‘Mattkohle’) respectively It has also boen long 
known that between such layers there is an amorphous 
powdery substance that blackons tho hands, and 
oommonly called ‘mineral charcoal’, or by miners the 
‘dant’ 1 havo never boon ablo to see any sufficient 
reason for substitutmg such terms (imported from 
France) as ‘vitrain’ and ‘olaram’ for the ‘bright coal’, 
‘durain’ for tho ‘dull coal’ and ‘fusain’ for tho ‘mineral 
oharcoal’ or ‘dant’, unless mdoed for consistency 
‘charbon’ be also substituted for ‘coal’ in naming 
the mam substance Inasmuch as Buch substitutions 
havo tended to mystify people, and to make believe 
that somoliow or other coal is better explamed 
thereby, I deprecate tho further elaboration of them 
referred to in Dr. Lessmg’s article 

Secondly, I think the article misleading m saying 
that “tho subdivision of coal into tho four visible 
Stopes ingredients has been widely accepted in Great 
Britain and in most European countries” without 
mdicatmg that, outside the exclusive circlo of the 
‘Coal Research Club’, it has been muoh criticised and 
by no moans generally adopted 

Throughout the systematic researches into the 
ohemioal constitution of coals and their maturing 
which for years past have been carried out in my 
laboratories here, and which have comprised coals 
from all parts of the work! and representative of all 
stages in the peat -► brown coal — lignite -» bitu¬ 
minous coal — anthracite series, the Stopes nomen¬ 
clature has been of little assistance, and I venture 
to think it has no chemical significance. Our ex¬ 
perience does not support Dr Lessmg’s statement 
that its four isolated components are “different and 
typical m their chemical composition . . . associated 
with mineral matter in characteristic amount and 
composition . . [and] contain groups of organic 
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compounds and plant' residues m dofined ratios”. 
Moreover, although it has been repeatedly suggested 
that the coking propensities of bituminous ooal reside 
in the ‘vitrain’, we here disbelieve it 

It seems to me that a scientific classification should 
not only bo applicable to all typos of coals but also 
have a more fundamental basis than any yet proposed. 

William A Bonk 

Imperial College of Science 
and Technology, 

London, S W 7 
April 29 


An adequate and reasoned reply to Prof Bono’s 
lottor would require more space than, as I am given to 
understand, Nature can afford , I must, therefore, 
let the statements in my article, wlin h I endeavoured 
to make in a critical and impartial spirit, speak for 
themselves 

I may, however, be permitted to refor to two 
pomts raised in Prof Bono’s letter A peiusal of 
the literature on tho formation and the chemical and 
petrographic constitution of coal and its commercial 
preparation and utilisation durmg tho last ten years 
provides evidence of tho wide use of tho torms pro¬ 
posed by >Stopes and of the acceptance of what they 
are uitendecl to signify I tried to make it clear m 
my article that only qualified acceptance has been 
uccordod to them m somo quarters 

Prof Bono’s experience that tho isolated coal 
components are not different and typical m their 
chemical composition is oontrary to the results of 
hundreds of analysos and oarbonismg tests published 
by workers m Great Britain and many other countries 
My own work on tho behaviour of the coal components 
durmg carbonisation, and on the composition and 
distribution of the mineral matter m coal, furnishes 
ample proof for tho statement made m mv articlo 
However, by its very nature the composite character 
of coal does not permit of ready generalisation, and 
if Prof Bono is aware of cases in which typical 
differences in composition betwoon coal components 
or their ashos cannot be recognised, he would cam 
the thanks of other workers interested in the subject 
for bringing these exceptions to their notice. 

It Lessinu. 

50 Queen Anne’s Gate, 

Westminster, S W 1 


Philosophy and Modern Science 
When I read Dr. H Dingle’s book "Science and 
Human Experience” I found that I agreed with 
nearly all of it, now I find myself in disagreement 
with most of his article m the Jubiloo issue of Nature. 
I realise that he may not be expressing his own views, 
but be tryujg to summarise those of others, and that 
most of those he expresses are prevalent; but I 
cannot oonvince myself that they are right The 
differences begin with what he calls the fundamental 
principle of the rejection of unobservables No dis¬ 
tinction is made between sensations and concepts. 
Dr. Dingle makes general observability part of his 
oritenon; since each sensation is private t<> one 
individual, he thereby leaves the wholo basis of our 
experience out of science The principle cannot bo 
applied to oonoepts, because in fact they are not 
observed by anybody. If we are realists we may 


say that they are inferred , if we are phenomenalists 
we may say that they are constructed If there is 
any change in scientific thought m this respect, it is 
that our realists ha\ e now a greater disposition to 
modify their ldoas of what is real when new data 
derived from sensation become available 

Tho scientific validity of a concept m fact depends 
on quite different criteria , it depends on whether 
the concept and the postulated laws that it satisfies 
help to co-ordmato our sensations If different 
people find tho same concepts useful, that is becauso 
to a considerable oxtont they have similar sensations 
and sumlar processes of thought, but what aro 
sensations to one arc concepts to another Tho 
rcjoetion of unnecessary concepts is not a funda¬ 
mental priru iple at all , it ih a practical rule of 
method, like not putting six pairs of knives and 
forks on the table for a two course duuicr Thus I 
cannot agree that tho rejection of absolute position 
was the great feature of the principle of relativity , 
tho important thing was the statement of tho laws 
satisfied by relative position Admittedly the method 
made the detection ot the law easier , that is why 
it was a good method But the important thing was 
the application of the principle that a formally 
simple law has an appreciable a prion probability 
I havo shown in my "Scientific Inference” that this 
principle is fundamental, and that without it we 
could never attach a high probability to any quanti¬ 
tative law however often it is verified , but though 
it is universally vised, people soem to havo u curious 
relut tanco to admit that they aro using it Let us 
respect the broom , but there is no need to be 
ashamed of the electric light 

Tho confusion between sensations and concepts 
again vitiates Dr Dingle’s answer to the question 
‘Do things exist when they are not observed V 
Sensations obviously do not , but would Dr Dinglo 
return tho answer ‘No’ to the question, ‘Did Neptune 
exist before it was observod 1’ The fact is that when 
we say we observe a thing wo do nothing of the sort , 
wo havo certain sensations and wo assert tho result 
of a long chain of inference from them, which is not 
the shorter betauso wo have made inferences of the 
same type so often that we carry them out rapidly 
and often forget that they are there The perturba¬ 
tions of Uranus afforded just the samo kind of ground 
epistemologically lor inferring the existence of 
Neptune that a telescopic observation does 

Tho ‘principle of causality’, again, has no scientific 
status As has been repeatedly pomted out, nobody 
has ever succeeded in Btatmg it in such a way that 
it will help us to say what laws are causal We know 
of many actual causal laws, and there is reason to 
believe that many others remain to bo discovered ; 
but tho notion of a universal prmeiplo of causality is 
by nature incapablo of verification and m practice 
useless What is used m practice, consciously or not, 
is tho simplicity postulate 

I am mystified by Dr. Dingle’s statement that a 
probability is the ratio of two integers Given that 
a point is equally likely to bo anywhere within a 
length a, what is the probability that it lies within 
distance afy/2 of one end 1 Or does ho contemplate 
a field such that all distances between possible 
positions are integral multiples of some universal 
length, so that continuous variation is excluded * 
Harold Jevfrevs 

St. John’s College, 

Cambridge 
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The necessity for condensed expression is, I think, 
responsible for tho questions raised by Dr Jeffreys 
I admit (indeed, insist on) the distinction between 
sensations and concepts, but loft it unstated because 
I thought it was implied in tho language used The 
printlplu of rejection of unobservables must lefer 
only to concepts , we cannot speak of obsoiving 
sensations 1 localise a sensation is an observation, not 
a thing to be ohserverl I cannot reject a sensation of 
whiteness which may come to mo, but I can reject 
the concept, ghost I do not share Di Jeffreys’s 
objection to the phrase, “observing a concejit” (for 
example, observing Neptune) It is unambiguous 
and far more concise than any alternative which his 
letti r suggests 

1 agice completely (though 1 should express it 
differently) with Dr Jeffreys’s paragiaph containing 
the question, “Did Neptuno exist befoie it was 
obsoivoil ?” If that question has a meaning, tho 
answer is the oidmarv commonsense one—yis, for 
Neptune is coweived as an obji ct existing m spine 
and tune This answi r, howevei, eontiaduts the 
printiple of rejection of unobservables, so we must 
ultimately (for scientific purposes of course, not for 
practical life) give up the concept, and then the 
question Ini iimrs menningliss It is the task of 
soioilu to discover the significant substitutes 
Twenty years ago t hi question was asked Does un 
olettion exist during a 11 ansition betwi en two Jlohr 
oibits ? We do not now answer yis or no, hut 
abandon the concept of a spat io tempoial electron 
moving fiom orbit to orbit 

Dr Jeffreys’s piobability pioblun, as he says, 
involves i ontinuous vailatum and therefoie is 
irrelevant Seienco aims at the correlation of ob¬ 
servations which are disc rete Honec, unk ss we wish 
to correlate unobservables at the same time, tho 
only kind of probability which is applicable is that 
involving integers, for example, statistical prob 
abilities such as the familial ones deduced from 
experiments on tluowing dice 

The' difficulties of mutual understanding m these 
matters aie illustrated in an amusing way by the 
letters of Dr Jeffreys and Pi of Levy The former 
admits that the views 1 expiessed are prevalent but 
thinks they may not be mine The latter legards 
them as not only not prevalent, but also essentially 
my own private analysis' 

Hfkukkt Dimilk 

Imperial College of (science, 

London, S V\ 7 
May 8 

Existence of Three Alum Structures 
The crystals which compnse tho alum series liavo 
gonorally boon considered to bo isoinorphous on 
account of the similarity of thoir chemical formula) 
and of their crystal classes The more direct ev ldonce 
of X-rny r diffraction shows, however, that thero are 
at least three different structures involved It is 
proposed to call these the a, (3 and y structures, in 
order of their discovery 

The a. structure is that of potassium alum 1 , and 
of the other common alums which have boon ex¬ 
amined The 3-structure is that of methyl-atnmonium 
alum 1 and of caesium alum, though the a structure 
can be induced in the former by deposition on 
rubidium alum Sodium alum is the sole example so 
far found of the y-structure 


The presence of the form (210) on crystals grown 
from neutral aqueous solution seems to be char¬ 
acteristic of the 3-structure This property provides 
an easy way of separating caesium and rubidium 
alumH, for crystals grown from a solution of the two 
oan bo distinguished by eye 

Tho non isomorphism of the alums raisos doubts 
concerning othor sonos of salts Nevertheless, it is 
probable that only in tho oubic system can such 
pseudo-isomorphism exist, for the high symmetry 
is due to that of the component groups, anil may be 
maintained with different anangement of these 
groujis In the othor crystal systems it is improbable 
that tho axial ratios and mtor axial angles of a number 
of crystals of similar chemical constitution would he 
almost equal unless the crystals were truly iso- 
morphous 

An anount of the strut tine of sodium alum and 
an examination of the relationship between the 
a, 3 and y structures will bo published elsewhere 
H Lli’hon 

(j!ooi go Holt Physics Laboratory, 

University Liverpool Match 13 

> Upvin and Him r», I‘rw ««» .w , A 148, ««4 , 103B 
• Upson, I'hil Man (in tho priw) 


Conductivity of Oils and Waxes 

A few years ago I detected a curious region of 
negative temperature coefficient of the conductivity 
of heavy oils, namely, a rising conductivity with 
decreasing temperature 1 It occurred m the neigh¬ 
bourhood of the solidifying pouit A similar 
phenomenon has recently been observed by W 
Jackson with paraffin wax 1 , just below its melting 
point Tlie eff»H t is thought to represent probably a 
characteristic of both oils and waxes, at least of 
those containing hydroeaibuns It scorns therefoie 
desirable to put forward a theory to account for it 
A transition between the glassy and the crystalline 
phase in a linxturo like oil must extend over a 
certain range of temperature The i onduclivity of 
the oil in this range is therefore that of a two-phase 
system Tho experimental curves suggest that the 
extrapolated conductivity of the glassy phase in the 
transition region is lower than that of the crystalline 
phase Consequently the region of negative tem¬ 
perature coefficient may easily bo explained bv 
progressive crystallisation with decreasing tem¬ 
perature This theory also accounts for the dielectric 
absorption which is alwajs very pronounced in the 
melting region 

Assuming the theory to ho correct, it is possible 
to calculate from experimental conductivity curves, 
obtained with special oils and waxes, the melting 
curve, tho latter yielding the relative amounts of 
components of given ‘melting point’ This curve 
permits certain conclusions to ho drawn os to tho 
approximate chemical composition of the oil, pro¬ 
vided its basic nature is known 

This work lias been carried out for the British 
Electrical and Allied Industries Research Association, 
and will probably be published in detail in due course 
A Gem ant 

Engineering Laboratory, 

University, Oxford 
March 9. 

Ww.W.013 1932 

• Nature, 188, ««7 , 1934 
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Raman Spectrum of Tndeuter-Acetic Deuteracid 
An acoount of tho preparation of trideuterac otic 
deuteracid (CD,CO,D) by ono of us (C L W ) will 
appear shortly in the Journal of the Chemical Society 
Its Raman spectrum has lieen examined and gives 
preliminary results of groat interest The spectrum 
was obtained from 1 5 c o of the substance exposed 
for 23 j hours to excitation from a merourv arc 
filtered to transmit only tho 4358 A line 



In tho accompanying table, the Raman displace 
monts obsorvod are compared with definitely ostab 
lished displacements for acetm acid All the displace 
meats of C'HjCO,H, except /, »ro modified to lower 
wave number values, but since this frequency is 
attributable to an inner \ ibration ot the CO,H group, 
no change m its value is to be expected The dis¬ 
placements </ and h most probably havo their origin 
in tho C-H lmk, and preliminary calculations of the 
expected modification give results in good agreement 
with tho obsorvod values It is possible that ono of 
these displacements arises fiom an O-H link, but 
definite proof of this will be obtained, wo hope, by 
an examination of the spectrum of acetic deuteracid 
(CH,CO,D) Tho examination of CH,CO,l) will also 
give valuable information regarding tho other dis 
placements At present, the origin of these is a little 
uncertain Most probably a and b are associated with 
bonding frequencies of a C-C or C-O link , from 
intensity considerations, c almost certamly bolongs 
to the C-C link , whilst d mid c may arise from the 
CH, or CO,H groups, and it is hoped this will be 
decidod by tho proposed investigation of CH,CO,D 

Work is proceeding on CH,CO,H prepared by the 
same method and measured by tho same technique, 
partly to obtain comparable experimental data and 
partly to clear up certain points on winch there is 
not oomplote concordance m tho results of previous 
rnv estigators 

The complete results for tho three acids and a 
discussion of the origin of the frequencies will bo 
published elsewhere as soon as tho investigation is 
finished 

W Roans Ancios 
A H. Leckte 
C L Wilson 

Sir William Ramsay Laboratories of 
Inorganic and Physical Chemistry, 

University College, 

London, W C 1 
March 18 


Infra-Red, Absorption Spectrum of Crystalline 
Sodium Nitrite 

Thebe are very few data available m the infra red 
absorption spectra of solids which cnablo an applica¬ 
tion of the modem ideas of point group symmetry 
to the classification of ‘proper’ vibrations Wo have 
recently examined the absorption spectrum of sodium 
nitnte m the solid state The substance has already 
been shown to be orthorhombic, and thus biaxial, 
with considerable separation between tho indices of 
refraction. There are two molecules m the unit cell. 


and there will be eight particles m tho basic group . 
accordingly wo shall expect 3(8 — 1) — 21 ‘proper’ 
vibrations, of which six will bo ‘inner’ vibrations, 
and fifteen ‘external’ or lattice vibrations Generally, 
some of tho inner vibrations will coincide in pairs, 
but if the mtrito group is angular, its symmetry wdl 
bo 0,0, which is the same as that of the crystal group 1 , 
and wo may expect considerable separation between 
tho pairs These conditions do not occur in tho free 
ion, and A Langseth and K Walk's* have obtained 
a clear and satisfy mg Raman spectrum for the 
aqueous solution with v, = 1331, v, - 1240, v, -- 813 
< in - 1 In our case all the fundamental frequencies 
and overtones are doubled, bands <k( luring at 
v, = 707 and 834 (10), v, = 1127, 1220 (14), 
v, = 1330 and 1392 (10), 2v, = 1378, 1020 (4), 
2v, 2252, 2439 (2) , 2v, = 2046, 2762 (3) Tho 
numbers m brackets give an approximate moasure of 
tho relative intensities Tho banils at 707 cm and 
834 cm -1 have faint wings on each side, which may 
perhaps bo explained by tho trichroism of tho sub¬ 
stance 

Dr W R Angus and Mr A II Leckie of this 
Department have kindly examined the Raman 
spectrum of tho solid They find a broad band in 
the region of 1350 cm with a strong sharp maximum 
at 1314 cm a weak indication at 1352 cm and a 
weak but sharp peak at 1400 cm -1 We are continuing 
tho infra-rod analysis with polarised light 

Ztoglor suggested a vertical angle ol seine 132”, 
hut our results are ui agreement with those of 
Langseth and Wallcs, since the frequencies satisfy a 
central force system with an angle of 96° There 
Booms to be a single bond between the nitrogen and 
oai h oxygon atom, whereas the binding in the mtro- 
group is of the same typo as in SO,, coiresponding 
to a vortical angle of some 120° 

(' R Hailey 
J W Thompson 

Sir William Ramsay Laboratories ot 
Inorganic and Physical Chemistry, 

University College, London, W C 1 
March 20 


*0 K ZliKl.r, Ph»i ttee 38,1(140 1911 


•Z phue them , Is, 27 209, 1914 


A New Emission Spectrum in Selenium Vapour 
In tho course of a systematic study of the excitation 
of selenium vapour in a high frequency discharge, we 
have observed, on the shoit wavo side of tho mam 
l £—‘E system 1 , a new system of about forty weak and 
diffuse bands degnwbxl to the red which may be 
approximately represented by tho following formula 
v- 29,890 t 285 n'-3 «'* -390 n" 

These bands appear at low tomjieraturos, before the 
main system bo< omes visihlo, but when the tem¬ 
perature is raised, tho main system becomes incom¬ 
parably more intensified than the new one 

The similarity of the vibrational structure of the 
new system to the mam one*, 
v = 25,905+ 281 3 n'-2 42 »'*-387 2 n'+O 63 a'*, 
together with the conditions of the excitation and 
their appearance (largo structureless bands) make it 
plausible that tho now systom is to be attributed 
to the excitation of the Sc, group in a poly¬ 
atomic molecule of Helenmm Tins seems to be 
confirmed by tho fact that a set of absorption 
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bands observed by Moraczewska* in selenium, 
at a temperature at which its vapour is cer¬ 
tainly polyatomic, represents the contmuation of 
our n' = 0 sequence A further study of this systom 
promises interesting conclusions as to the binding 
energy and structure of such polyatomic molecules, 
of which little is known 

A full account of our investigations will be pub¬ 
lished in the Bull Acad roy Belgique 

13 Rosen 

Department of Astrophysics, M D£mbant 
Umvorsity, Lidgo 



Suggested Polarisation of Electrons 
G P Thomson 1 has investigated the peculiar form 
of asymmetry in the scattering of electrons reported 
by Rupp* According to Rupp, fast oloctrons when 
scattered first by gold through 1)0° and then passed 
through » gold foil show asymmetrical diffraction 
rings, while Thomson could not find any asymmetry 
up to the voltage of 160 k v 

We have lopoatod these experiments, extending 
the voltage up to 190 k v , but no effect was found 
As ui Rupp’s experiments, a thick target was usod 
for the first scatteror Special precautions were made 
to prevent the non uniformity of backgrounds , 
photomotnc as well as visual comparisons were 
made on rings up to ^35 and \/36 Eight plates 
were obtained at voltago ranguig from 160 to 190 k v , 
but none of them showed any asymmetry such as 
reported by Rupp 

Mrrio Hatoyama 
Motoharu Kimura 

Institute of Physical and Chemical Research, 
Komagome, Tokyo 
March 2 

1 Thomson, Nature, 182, 1006 , I9SS Phil Mag , 17, 1068 , 1934 
• Hupp, j'ki/t z , 8s, 168 , ear, iws 


Magnetron Oscillations 

In recent issues of Nature 1 , a discussion took 
place between us regarding tho short wave oscilla¬ 
tions produced by split-anode magnetron valves 
After furthor discussion in private correspondence, 
we are now agreed on the following points 

(1) The oscillations observed by Posthumus* m 
2- and 4-anode magnetron circuits with wave lengths 
of tho order of 1 metro appear, on the experimental 
evidence, to be of the same type as those previously 
observed by Megaw* and others in 2 anode magnetron 
circuits with similar wave-lengths Tho original 
difference of opinion on this point arose through the 
emphasis laid on the static nogativo resistance 
characteristics m Megaw’s explanation of these 
oscillations 

(2) Static negative resistance characteristics 
(‘dynatron’ characteristics) can be observed m both 
2- and 4-anodo magnetrons under suitable experi¬ 
mental conditions With usual valvo dimensions, 
these characteristics enable oscillations to be mam- 
tamed only m circuits of rather low decrement 

(3) At very short wave-lengths, the effect of 
electron inertia on the dynamic characteristics is 
such that the term ‘dynatron’ applied to these 
oscillations by Megaw is probably a misnomer At 
such wave-lengths the maintenance of oscillations 


appears to depend on the final energies of tho elec¬ 
trons, which may be less than the energy correspond¬ 
ing to the anode voltage, rather than on the angles 
traversed by tho electrons during their transit, 
which determ me the static ‘dynatron’ characteristics 
This conclusion follows from the success of the 
'rotating field theory’ of Posthumus* in predicting 
the relation between optimum wave-length range, 
anode voltage and magnetic field strength 

(4) It appears from recent experiments carried 
out by Megaw that there is no discontinuity between 
the short wave oscillations under discussion and the 
longer wave oscillations, which are adequately ex¬ 
plained by the negative resistance characteristics, 
when tho decrement of the osnllatory circuit is 
sufficiently low With circuits of higher decrement, 
discontinuities may bo observed due to the decrease 
in valve impedance which may occur when the 
oscillation period is oomparable with the oloctron 
transit tune, particularly when higher modes of 
oscillation of the circuit lire readily excited 

lu K Posthumus 
Natuurkundig Laborafconum dcr 

N V Philips’ Glooilampenfabnoken, 

Eindhoven 

E C S Megaw 

Research Laboratories, 

General Electric Co , Lt-d , 

Wembley, 

March 1 

> Natlkk, 184, 324 , 1934 134, 699 , 1934 

* NATimx, 184, 179 , 1934 

* / Intt Klee Kng , 78, 826 , 1933 

* Wireleie Png , 18, 126 , 1936 


Dew Ponds 

The legend that dew has anything particular to 
do with ‘dow ponds' sooms to die very hard, The 
essence of a dow {Kind surely is that it should bo 
watertight, which those who make them seem to know 
quite well Except in very abnormal years such as 
1921 (and I suppose 1933 and perhaps 1934, though 
I have not seen tho figures) the rainfall m England 
for the year largely exceeds the loss by evapora¬ 
tion from u water surface, and in an average year 
an empty watertight pond will have accumulated 
about 5 inches of water from January 1 to the end 
of April, will lose 2 inches during the next three 
months and will then progressively become deeper 
until at the end of the year it has 11 inches Evapora¬ 
tion averages about 16 inches and never exceeds 
20 inches, so that making allowance for the prob¬ 
ability that it is a good deal more in exposed ponds 
than m tho relatively sheltered tanks in whioh it is 
measured, it would seem that 2 feet of water in the 
early spring would see any watertight pond safely 
through any summer It is also desirable that there 
should be no standing vegetation, which downland 
farmers know, though they attribute its bad effect 
to the roots perforating the floor of the pond rather 
than to transpiration, which is extraordinarily 
effective Last summer (1934) a cement tank in 
my garden with Potamogeton cneput and Lenina lost 
6 inches of water, while a precisely similar tank a 
few feet away which had three good clumps of 
Altsma planlago lost 19 inches and went dry. 

A. E. Boycott 

20 Loom Lane, 

Radlett. 

May 16. 
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Mechanism of Feeding in Blood-sucking Diptera 
In a previous communication 1 I reported the 
discovery of a sucking stylet m ticks -which, to all 
appearances, was tho homologue of the hypopliarynx 
in other blood-sucking arthropods On the analogy 
of the feeding mechanism m ticks, it seemed reason¬ 
able to postulate that in biting flics tho food ihonnol 
is not formed by the apposition of tho labrurn 
epipharynx and the hypopharynx, as lias hitherto 
toxin supposed, but that it is represented exclusively 
by what has until now been regarded as the hypo 
pharyngeal extension of tho salivary dm t I referred 
to tins tentative conclusion at the meeting of the 
Royal Entomological Hoc lety of London held on 
October 3, 1934* I have now carried out numerous 
dissections upon freshly killed specimens of Stomom/jt 
ralcxlrana. As will appear from Figs 1 and 2, the 
labrum-epipharynx in this species of fly is entirely 
unconnected with the buccal chamber and is prac¬ 
tically separated from the hypopharynx by an inward 
tlirust of tho apodeme, whilst tho buccal chamber 
itself is continued diroctly into the expanded proxunal 
portion of tho hypopharynx, with the salivary duct 
terminating diatally at this point 



Flo. 2. Transverse section through tho mouth-ports of .S 
aucitmnt at level of articulation of the apodemes ap , apodemes , 
Ay , hypopharynx , to , labium , tl-d , salivary duct x 110 


Furthermore, m fresh specimens tho hypopharynx 
is seen to be provided with a distmet orifice at its 
distal extremity, and its tubular character is shown 
by the fact that, when the flies are fed on a suitable 
colouring substance (for example, hematoxylin) that 
has previously been sweetened with sugar, tho 
hypopharynx takes the stain along the entire length 
of the walls of its lumen, while its external surface 
retains its normal colour. 

S. K. Sun. 

Imperial Institute of Veterinary Research, 
Muktesar-Kumaun. U P , India 
April 11. 

' NaTUXI, 114, 044 , 1984 
' Proe. /toy. Snt Soc , 1, 78. 1984 


Tnchromic Vision 

Thk trichromics, that is thoso who see throe colours 
in a bright spectrum, rod, green and violet, are con¬ 
fused by many with the anomalous trichromatics, 
whoroas they are quite distinct The anomalous 
triohromatics, as defined by the late Lord Rayleigh, 
make an anomalous equation and do not agree with 
the normal equation, and they may not be colour¬ 
blind. Tho tnehrormes aro invariably dangerously 
colour-blind, and though they may make an anoma¬ 
lous equation they may also agree with the normal 
equation 

Tho following case will make this clear Examined 
with Ishihara, read all the figures with the ease and 
lapidity of a normal Higlited person Examined with 
lantern, called red, white , white, rod , green, rod , 
and green, white Tested by colour equations, 10 red, 
X633 + 10 green X540, being tho normal equation, 
matching the light of the arc Made equations 
ranging from 10 ml+ 33 green to 10 rod+5 green 
Ho also made tho normal equation The luminosity 
m each case was correct Saw three colours in tho 
spectrum rod, green, and \ lolet, described X585 as 
rod mottled, saw green at X574, named isolated 
division X5f>3 5—Xi598 as all green 

It will lie seen that this case appears both as a 
high grade rod anomaly, a high grado green anomaly 
and he also mado the normal equation It will be 
noticod that the tnchromic in conditions of difficulty, 
us for examplo with small lights, make dichromic 
mistakes 

F W EmUDGK-CillEBN. 

Board of Trade, 

London, 8 W I 
May 3 


Vitamin and Nitrogenous Food Requirements 
of the True Lactic Acid Bacteria 

It has now been successfully shown in this 
laboiatory that all tho lactic acid bacteria, Streptococci 
as well os rod-sliapod forms, demand an alkali 
stable substance, related to bios, for their growth 
Tho rod forms require, in addition to this sub¬ 
stance, lactoflavin and possibly at ill another 
activator 

Earlier research seems to indicate that the true 
lactic acid bactena aro very fastidious in their require¬ 
ments as to nitrogenous food Without knowledge 
of the facts mentioned above, it has been impossible 
to study this question because tho lactic acid bacteria 
do not grow in a complete mixture of tho ammo 
acids present in genuine proteuis when activators are 
absent It has now boon found that the Thermo- 
bactena show just as narrow requirements as regaids 
nitrogenous food as do tho higher animals, and for 
Bomo spocios the requirements are even still more 
specialised On tho other hand, the Streptobaetena 
aro satisfied with ammonia salts and a trace of 
cysteine, and the Streptococci even with ammonia 
salts as the sole source of nitrogon 

A detailed report will be published shortly. 

S Ori^a-Jensem 

Biotechnioal -chemical Laboratory, 

Royal Technical College, 

Copenhagen 
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Origin of Chemistry: the Definition of Flame 
In a recent publication 1 I have shown that prac¬ 
tically all tlio technical achievements on the chemical 
side which have boon credited to the Classical Period, 
to the Middle Ages, or oven (by the least instructed) 
to our own Times, in reality go biu k to the much 
earlier civilisations, the crafts of which were largely 
destroyed by the irruption of the people of tile Iron 
Age, those cruder but better armed ancestors of many 
of the present inhabitants of Europe 

In my further investigations of the development 
of chemistry proper, which will form the subject of 
another work to be published before long, the same 
dependence on earlier periods is abundantly evident 
An interesting example is provided by the definition 
of flame Most of the histories of chemistry attribute 
to van Helmont (1577-1044) the statement that 
“flame is burning smoke’’ Kopp* (who is probably 
tlio origin of then information), however, pointed 
out m the corrections to his "History of Chemistry’’ 
that the- statement incurs m Albertus Magnus 
(11!I3-1280) 3 , which “is notable for its time” It 
goes back, of tnurse, at least to Aristotle 4 , hut an 
interesting link with van Helmont is the statement 
in Albertus*, wliu li is also taken from Aristotle, 
that “flame is burning or ignited sptnt or smoke” 
(flamina est spiritus mvo fumiis sueci nsus sue 
coinhustus), in whit h the approai h to van Jfolinont’s 
deficit ion of gas* (htinc spiritual ira ngnitum hue terms, 
novo nomine gas voco) is char 

It is also generally ovirlookisl that Albertus 
desi rihes 1 the inflammability of intestinal gases, 
again antic ipating van Helmont The work ‘l)o 
Ah hirnia” attributed to Allien tus, from whn li mm h of 
the information as to Ins contributions to chemistry has 
been tak< n h\ the historians, is clearly much uitii- 
polated in the lorm in which it is printed*, but pints 
of it are contained m old manusiiipts* and parts arc 
also extrai ts from lus authentic works Ono of the 
main sources of information on alt liemy in Albortns’s 
time was the tteatise “Do Amina” attributed to 
Avicenna 10 , and practically all tho uiformation in 
European authors was then of Arabic origin It tho 
authorship of a Eat in treatise of this tune is unknown 
then, piovidecl it is of a well recognisable tyjie, it 
may be safely regarded as Arabs Further details 
will bo given in my forthcoming work 

J. R Pam inuton 

81 Barn Hill, 

Wembley, 

Middlesex 


* Partington, "Origins and I>( v< 
Longmans 11) Ifi , np xll + 597 

• " Holt rnMir Ucwhlrhte Uer i 


lopmi nt of Applies! t liemistrv”, 

licinlc J parts, Braunschweig, 
Is in error wlun he savs Oeher’s 
Ills)valensla’ Is nuntloned 


In "lie Mlnerallbiis’’, II 11 3 , but since tlu- 
not alchemy, probably Jahlr Is not meant 
■ Meteororum”, I, 111, & , IV, 111, 17, Op ™ uu.nui, m ivorgm r 
is vvvis ^rura, 1 sikpoo M vid iv, yp mu 7s7^ ^ * ’ 

pMogula, occurs frenuentlv In the latter uork.Vor exanipl’e, «1 Fobes’ 
*f . and Stahl's views arc much less original than Is coiumnnlv 
”, IV, 111, 17, ltorgnet, Iv, 787 

* ' Complexionum atque mlstlonum eh mLntalium flgnii ntum” 
Ortus Misllclnae, Amsterdam, t«4s p 10H , 2 i d , Venice, 1361, p 6« 
'"Meteororum, III, 111, 4, Borgnet, Iv, «43 shut est vldere In 
veutosltate Birr* egredleute de vuitro humlnis liaei enlm si per 
nannum •ubtllem rmlttatur, it Gambia adhlbeatur tota Inflammatur 

n Helmont's Q<u 


• Borgnet, xxxvll, 545-678 , the text Is mi rely a reprint of that In 
vol xxf of the edition of Jammy, Lugdunl, 1551, and is obviously 
bleed on » very_ late, lfltli_eent_, iiianuBcri|.)t 

d by Roger Bacou. 


* Brit” Mus^loaiTo’ 32S, fols 61 II ," 
*• Aluo extensively weed &r A 


Influence of High-Frequency Field on the Com¬ 
bustion of an Acetylene - Air Mixture 

Thk investigation of the procossos of tho com¬ 
bustion of gas mixtures in a high-frequency electric 
field by Haber 1 and later by A Malinowski and our¬ 
selves* led to tho conclusion that tho influence of a 
high-frequency field (10* sec- 1 ) in reducing com 
bustion velocity is approximately half that of a 
constant olectric field of the same strength acting 
under similar conditions 

A Malinowski maintains the view that this offot t 
is due to the different ofheionoies of the two types 
of hold in removing active centres (ions and olectrons) 
from the combustion none of the gas mixture 

Our further investigations on the dejiendonce of the 
field frequency and the velocity of combustion have 
established tho fact that mereasing field froquoncy 
results in a decreasing effect of the field As can 
he soon from the accompanying tahlo, at sufficiently 
high troquoneios tho effei t of the field becomes 
negligible 


In< rousing tho frequency of the hold further, wo 
dtscoveiod an opposite effect, that is, not the 
diminishing of tho velocity of the combustion, but 
on the contrary its acceleration This effect was 
obsorvod at a froquoncy of 1 ’8 x 10’ sec - l Passing 
into tho region of ultra short wave lengths, tho 
acceleration meieases and roaches finally 20 per eont 
at tho frequency 3 4 x 10’ sot 

We presume this effect to be duo to a sort of 
resonance energy exohange between the electrons anti 
inoloculos of u reacting mixture 

W Rossiphin 
W Timkowski 

Physioal-To< hnical Institute, 

Eagemaja 1, Dnepropetrovsk 

1 1 Haber, Z ctnarw Chrmv, 42, 745 , 1920 
•A Mallnowxkl, W llonaleliln and W Tlmkowxkl, AW 1-hyi , 
t, 212, 902 . 1934 


Twinning in Alpha Iron 

Abundant twinning has been observ ocl in pure 
alpha iron (carbon 0 0022 per cent, silicon 0’0018 
per cent) which has been passed slowly through the 
critical range, and also in pure alpha iron deformed 
and then recrystalhsed below the critical range In 
the former, banded structures are common ; in the 
latter, banded structures arc the exception. However, 
tho forms or habits of annealing twins ui alpha iron 
are quite distinctive 

Orientation relationships of individual grams were 
established by means of a back-reflection Laue X-ray 
method which I have developed The only twin 
relation observed was of the type ordinarily dose.nbed 
as (112) twinning This twinning, considered sym¬ 
metrically, is, of course, identical with the octahedral 
twinning commonly observed in metals of the face- 
centred cubic lattice 

It was also observed that the formation of alpha 
iron upon cooling through tho critical range involves 
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the genesis of macromoBair structure, probably sub¬ 
sequent to the twin formation—analogous to the 
behaviour of copper upon solidifying It is believed 

that the forms assumed by the various constituents 
in steel, in particular the so-called Wirlmanstfttten 
figures observed in alpha iron after quenching from 
above the critical range, are the result of the twinning 
and macrornoKHie lattice movements rather than of 
the crystallographic uniformity of the gamma-to- 
alpha transformation process, as was proposes! by 
Mehl and Smith 

Results will bo published at an oarly date 

At.dkn R (Jrknincskr 
Metallurgu al Lalioratories, 

Harvard University 


Pyrites in Quartz 

PviirrES (FoS,) in the form of small ei y stals and 
specks of a brassy-yellow colour may be found 
frequently in quartz Four pieces of Brazilian quartz, 
contaunng pyntes inclusions, have now las si found 
which are of unusual interest 

One of these pieces is a well shaped eap of good 
optical quality, very clear and completely elivoiel 
of feathers, ‘smoke’, etc 1 , and containing three laige 
py rites crystals and a numbei of smaller ones Their 
colour is abnost a pine white and they have the 
characteristic pentagonal dudecahediun form and 
stnatisl faces It is very rarely that- su< h fine in¬ 
clusions arc found in so clear a piece of quart/ The 
specimen is interesting also in that it has two beauti¬ 
fully etched faces 

A fifth specimen has also been found having a 
complete hole (appiox II) a 4 > H mm ), m which 
a crystal doubtless at one time existed, for the faces 
of tho hole are sti iated corresponding to the structure 
of the pyriteH crystal Unfortunately, in the pioiess 
of working the quartz tho hole was cut into, so that 
its vapour content escaped before an examination 
could bo made 

A superficial examination indicates that the 
inclusions tend to he in one particular plane through 
the quartz, and, further, the water inclusions in one 
of the specimens also lie in the samo plane 

A fuller examination of the specimens is now in 
progress F Bre< h 

Research Laboratory, 

Adam Hilger, Ltd , 

98 Kings Road, N W I 

May 3_ 

The Minimum in the Gamma Function 
It is well known that the gamma function l’(z) for 
real and positive values of 2 has a minimum between 
2=1 46 and 1 47 In a number of texts on tho 
theory of functions it is stated that the minimum 
occurs at 2=1 4616321. and that tho corresponding 
value of T(2) is 0 8866032 Only one text that, we 
have examined, namely Joseph Edwards’s monu¬ 
mental work “Integral Calculus”, vol 2, chap xxiv 
(Macmillan, 1922), gives any indication of how the 
minimum points can be calculated The method 
therein explained depends on certain properties of 
tho gamma function and of the related logarithmic 
derivative d In Tfz +1 )/dz, commonly written i|i(2). 
following Gauss At best, the problem is finally ono 
in successive approximation 

There is another approach to the problem, ad¬ 
mittedly crude, but effective Gauss (“Werke”, 3, 


161—162) left us a table of log T(z 4-1) to twenty 
docimals, and a tablo of its logarithmic derivative, 
i|i(z), to eighteen decimals, by steps of 0 01 in the 
argument z botwoeu 2 = 0 and 1 It should be possible, 
then, by inverse interpolation in Gauss’s tablo to 
find tho valuo of z for which 1)1(2) vanishes This 
value of 2 will bo tho abscissa of the minimum 111 
r(z t-l), so that again by interpolation it should be 
possiblo to find tho minimum valuo of log F(z + 1) 
Finally, by Thompson’s twenty place logarithms 
(“Tracts for Computers”, No 14, Cambridge, 1927) 
the minimum in F(z) itself can bo determined 

Using Everett’s interpolation foitnula, and re tam¬ 
ing sixth differences, we have 111 this manner found 
that the zem of 1)1(2), and hem c the minimum in log 
F(z) and in I» occurs at 2 = 1 46163 21440 68362 268 
Interpolation with the same formula gives the mini¬ 
mum of log T(z) equal to 9 94723 91743 93385 20292 , 
whence, by Thompson’s logarithms, it turns out 
that the minimum of l’(r) is 0 88560 31944 10888 
68870 Tn all of those valuos there is tho usual likeli¬ 
hood of an ciror of a unit or so in the terminal digit 
It is interesting to notice that since we are here 
dealing with an extreme value of the gamma function, 
tho value of F(z) at the minimum is relatively in¬ 
sensitive to changes 111 2, hence, though it is not 
possible to determine z to more than oightoon 
docimals- the oxtont of Gauss's tablo of 1)1(2)—the 
limit of accuracy in determining log l’(z) is not 2, 
but is Gauss’s table of log l’(2 + 1) Hem e, our values 
of log F(z) and F(z) should bo correct except for tho 
possibility ol errors in the twontiotli decimal, as 
mentioned above As an illustration of this print iple, 
it might be added that a change in z of ono unit in 
tho eleventh decimal pliuo produces a change' in log 
F(z) of a unit or so in the fifteenth place 

W Edwards Dkmi.vg 
Bureau of Chemistry and Soils , 

f'LARFVCF G CoLe OKI). 

Bureau of Plant Industry , 

U S Department of Agneulture, 

Washington, D ( 


Light-Waves as Units of Length 
I wish to correct an error that occurs in my article 
on this siibjee t in Nvh re ol Mairli 30 (p 496) The 
mean value of the wave-length of red cadmium in 
normal air from this table should be 6438 4691 v 10- ,B 
me'tres, anel not 6438 4687 x 10 10 metres, which is the 
mi'an of the last Hires- determinations 

Originally I corisielere'il that only these later results 
should be use'll on account of the uncertainty, in the 
eailior work, regarding the carbon dioxide' content of 
the air Further conside>ratiem at the proof-reading 
stage lesl me to me hide the extermination of Benoit, 
Fabry anel IVrot, m view of the probability that the 
actual lengths of tho mte'mational Hubstandanls, 
No 26 and T„ were known to a greater accuracy with 
reference to the prototype metre than was the case 
with tho various national standards The correction 
was made in the proof, but the revised value for the 
moan was not inserted The vacuum wave-length 
given at tho enel of the article was derived from this 
ri'visod value, and therefore needs no alteration 
W Ewart \Y illiams 

King’s College, 

London, W C.2. 

May 2 
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Points from Foregoing Letters 


Extkkimknts with silver bombardod by neutrons 
and surrounded by air, water and liquid hydiogen, 
lead Prof J C MoLeiuian, Prof E F Burton and 
Mr A Pitt to suggest that the radioactivity induced 
in silver is probably not affected by changes in 
temperature Dr P B Moon and Mr J B Tillman 
find, on the other hand, that the radioactivity of 
silver, rhodium and iodine bombarded by neutrons 
which have traversed parallel wax cooled with liquid 
oxygen, is appreciably different from the radioactivity 
obtained at ordinary tomperaturc, being greater in 
the case of silver and rhodium and smaller in the 
case of hydrogen 

From the t hange in artificial radioactivity produced 
in spherical detectors of aluminium, silicon and phos¬ 
phorus by fieutrons slowed down after passing 
through heavy water, as compared with the effect 
produced after passing through ordinary water, 
Messrs V H Collie. J H E Griffiths and b Szilard 
dodtice that neutrons suffer a greater docroaso in 
velocity on collision with nuclei of light hydrogen 
atoms (protons) than on colliding with the nuclei 
of heavy hydrogen atoms (diplons or doutorm) 

A ‘decay curve’ of silver activated by noutrons, 
slowed down by passage through paraffin, cannot 
bo expressed os a suigle exponential curve, according 
to Seisin Kikuchi, Shigeo Nakagawa and Hiroo Aoki 
They suggest as one possible explanation of results 
obtained by Bjorgo and Westiott that, withm 
< ertain limits, the yald of radioactive material 
docroasi s as the velocity of tho exciting neutrons 
decreases, but below a eertain velocity an increase 
111 tho yield takes place 

Dr (_' Hurst supports Klemperer's view that the 
natural radioactivity of potassium is due to a hithorto 
undnUs'ted isotope of mass 40 Ho calculates that a 
nuclear spin of only 2 or 3 units (instead of tho 4 or 5 
units postulated by Klemperer), would be sufficient 
to account for the slow period of decay 

Tho fact that both neutrons and positive electrons 
are emitted by lithium bombarded with a-particles 
leads Mr H J Walko to expect that protons would 
also bo given off Delayed emission of ‘negative’ 
electrons should be observed from lithium and boron 
when bombarded by a-partioles 

A suproconductmg galvanometer has been con 
stmeted by Prof E F Burton anil Messrs H Grayson 
Smith and F, G A Tarr They describe some ex¬ 
periments earned out with it, and indicate further 
fields of research in which the mstniment would be 
useful 

From the percentage incidence of certain hereditary 
diseases (htemophiha and ep'iloia), which have a high 
mortality ratio. Dr L S Penrose and Prof J B S 
Haldane calculate that such diseases must arise os 
mutations, with a frequency of about 1 in 100,000 

Dr. Kenneth Smith directs the attention of horti 
culturists to the appearance of a now virus disease 
attacking tomato plants, and describes the symptoms 
■which characterise the new disease 

Miss D. A E Garrod and Miss E W Gardner 
report the finding near Mount Kamo, Palestine, of 
flint implements m a layer of red earth withm a 
deposit of wmd-blown sandstone, hitherto thought 
to be a marine formation of Pliocene age The 


implements are of Moustorian and Lovallois typo and 
the deposits in which they are found must belong to 
tho late Pleistocene, a fact which is likely to lead 
to tho revision of some of the current views concerning 
the age of other geological formations m Palestine 

Tho molecular polarisation of phenol in benzene 
has been measured from the dielectric constant and 
tho density of its solutions by Dr A R Martin 
Ho finds that as tho concentration is increased the 
molecular polarisation increases and then decreases, 
as it does m the case of the lower alcohols 

In the breakdown of sugar by fermenting peas, 
combination of the sugar with phosphoric acid 
appears to be a necessary stop, according to oxperi 
monts reported by Mr M S Rao In this respect, 
chemital reactions in higher plants seem to be 
similar to those in animal muscle 

Mr 8 H. Clarke points out that tho crushing 
strength of ash timber when compressed parallel to 
tho grain is roughly indicated by tho colour that the 
wood stains with phloroglucin and hydrochloric acul 
In strong specimens tho fibre-walls stain red and in 
weaker types tho middle lamella region stains a faint 
pmk The test has been used to detect weakness m 
hockey sticks 

In view of the fact that X-ray analysis shows 
potassium, ctesium and mothyl-ammonmm alums, 
previously considered isomorphous, to have in reality 
different structures, Mi II Lip son raises tho question 
whether sumlar differences of structure may not 
exist in other supposedly isomorphous Herios He 
concludes that such pseudo isomorphism is only likely 
to occur in crystals of the cubic system. 

The electrical conductivity of heavy oils and of 
paraffin wax, in tho neighbourhood of melting point, 
rises with decreasing temperature This abnormal 
behaviour, Dr A Gemant suggests, may be due to 
progressive crystal I isation with decreasing tempera 
ture, the substances considered liehavmg as two 
phase systems 

The spectra of light scattered by ordinary acetic 
acid and by the corresponding compound containing 
heavy hydrogen, have been investigated by Messrs 
W R Angus, A H Lockie and C L Wilson From 
tho displacement observed in some of tho spectrum 
lines, they tentatively connect those lines with the 
known valency links between atoms (C—H, O - H, 
C—C, O—O) 

Tho absorption of infra-reel light by crystalline 
sodium nitrite has been determined by Messrs C R 
Hailey and J W Thompson Its relation to the 
light scattered by sodium nitrite crystals and solution 
gives an indication of the arrangement of tho atoms 
and tho molecular forces involved 

A high frequency discharge through selenium 
vapour has yieldod light attributed by Messrs B. 
Rosen and M D6sirant to tho excitation of the Se, 
group in the polyatomic molecules of selenium. 

The effect of a high-frequency electric field upon 
tho combustion rate of a mixture of acetylene and 
air is reported by Messrs W Rossichm and W 
Timkowski They find that an increase in frequency 
between 10* and 10’ see - 1 causes a decrease in the 
velocity of combustion, but with higher frequencies 
the effect is reversed 
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News and Views 


Prof Graham Kerr and Parliamentary Representation 
The appointment of Mr John Buchan as Governor 
General of Canada nocossitatos a by election for a 
representative of tho Scottish universities in the 
House of Commons We are very glad to see that 
Prof J. Graham Kerr, regies professor of zoology m 
tho University of Glasgow, has been adopted as a 
candidate by the Unionist Association of the Uni¬ 
versities of Edinburgh, Glasgow, Aberdeen and St 
Andrews It would lie difficult to find a man of 
science who could more worthily represent the 
Scottish universities in Parliament than Prof Kerr 
He combines long experience of the teaching and 
administrative sides of these universities with wide 
scientific interests and a high position in the political 
field, living president of the Scottish Unionist Associa 
tion, chairman of the Glasgow Unionist Association, 
and holding similar offices in other Unionist organisa¬ 
tions Prof Kerr’s election to Parliament would 
involve considerable self-saorifice, for it would mean 
the giving up of the life tenure of his chair of regius 
professor of zoology in the University of Glasgow 
In these days, when the whole of our communal 
existence is permeated by science and its applications, 
it is tho duty of scientific workers to take an active 
part in shaping the destinies of the nation by pro¬ 
moting the election into the House of Commons of 
representatives having scientific knowledge and out¬ 
look At present there is not a single fellow of the 
Royal (Society in the House of Commons, and if, as 
wo hope and expect, the Scottish universities return 
Prof Graham Kerr as their member, they will bo 
rendering a notable sorvioo to science and tho nation 

Ergometnne, a New Alkaloid from Ergot 

The clinical observations of Moir (Brit. Med J , 
l, 1119, 1932), that aquoous extracts of ergot are 
more effective in producing the uterine contractions 
to which this drug owes its medicinal use than are 
any of the known ergot alkaloids, for example, 
ergotmine, ergotoxino, orgotamino, has recently lod 
to the isolation by H W Dudley and C Moir (Brit 
Med J , March 16, 1036) of a new ergot alkaloid 
which promises to become of great importanco in 
obstetric practice The now alkaloid, termed orgo- 
metrine, is a crystalline, water soluble base, of which 
0-82 gm was obtamed from 10 kgm of defatted 
ergot Oral administration of ergometnne, in a dose 
of 0-6-1-0 mgm , produces strong uterine contractions 
after 6J-8 minutes By way of contrast, doses as 
large as 2—3 mgm of ergotoxine and orgotamme, 
given by mouth, havo a relatively feeble oxytocic 
effect after an interval of 35 mmutes or more, and 
a similar type of activity is Shown by tho recently 
discovered ergot alkaloids, sensibanune and ergo- 
clavine. Even when given by injection, the ergo- 
toxine-ergotamine alkaloids are rather slow in action, 
and often produce such unpleasant symptoms as 
headaches, nausea and depression Ergometnne is 
stated to be free from these undesirable subsidiary 
effects. 


A sample tube has been sent to us of ergometnne 
as manufactured in the laboratories of British 
Drug Houses, Ltd , and supplied in tublots eon- 
taming 0 5 mgm , suitable for ojal administration 
It is astonishing that the recognition of this active 
pnn< iple of ergot should hav o been so long delay ed, 
and it may be that even more valuable secrets will 
ultimately be disclosed by this remarkable parasitic 
mould, the investigation of which has already yielded 
ergosterol and its irradiation products, including 
artificial vitamin D Further reports on the pharma¬ 
cology and chemistry of ergometnne will be awaited 
with considerable interest In tho issue of the Lancet 
of May 25 (p 1243), M S Kharasch and R R 
Legault discuss the possibility- that ergometrme may 
be identical with, or closely related to, the ergotocine 
recently isolated by those workers and their col 
laborators (Amer J Obst and Ojfn , February, 1938, 
p 156) Pure crystalline ergotocine is being manu¬ 
factured in large quantities by the Eli Lilly Company, 
the recommended clinical dose for oral administration 
being 0-4 mgm 

Prof P. Lenard of the University of Heidelberg 

The Physical Institute of the University of Heidel¬ 
berg has recently, in honour of Prof Lenard, been 
renamed the ‘Philipp Lenard Institut’ A com* 
spondent has sent us a cutting from the students’ 
magazine of that University, giving Prof Lenard’s 
reply to tho congratulations of the Heidelberg 
students on this occasion The following is a transla¬ 
tion of Prof Lenard’s reply, and we prefer to make 
no comment upon it —“I am very grateful to the 
students of the Umveisity of Hoidelberg for their 
congratulations on the renaming, by the Ministry, 
of the Institute which was built some years ago 
under my- direction l hope that the Institute may 
stand as a battle flag against the Asiatic Spirit m 
Science Our Leader has elunmated this same spirit 
in polities anil national economy—where it is known 
as Marxism In natural science, however, with the 
over-emphasis of Einstein, it still holds sway We 
must recognise that it is unworthy of a German,—and 
indeed only harmful to him—to lie the intolleetual 
follower of a Jew Natural science properly- ho called 
is of completely Arvan origin and Germans must 
to day also find their own wav out into the unknown. 
Heil, Hitler!" 

Rationalisation of Scientific Publication 
A point raised m the leading article ui Natl re 
of March 9 on the subject of ‘‘Rationalisation of 
Scientific Publication”, relating to the duplication 
of abstracts, led Dr Ainsworth Mitchell to state the 
views of the (Society of Public Analysts in a letter 
publiahod in our issue of May 11, p 791 Further 
communications havo since reached us from other 
members of the Society. Tin* mam contention is 
that the Society jiroduces at its own cost somothmg 
for the use of its members which is not supplied by 
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tho British Chemu al Abstracts; and that theso 
specialised abstracts are widely appreciated. In so 
far as a large number of members of the Society of 
Public Analysts am members also of one or both 
of the societies maintaining tho Bureau of Chemical 
Abstracts, no reasonable objection can be raised to 
this action None tho loss, the unjirejudiced oidookor 
may regret the example when o\ erlapping and 
duplication are still so widely apparent in ihcmical 
literature, and when tho major scientific societies find 
tho burden of publication a severe tax on tlieir 
resources He may still be entitled to conclude that 
it is ldlo to deplore such financial limitations or to 
lament the growing difficulty which besets every 
scientific worker of keeping abreast of his subject 
until there is to be found a much greater willmgncss 
to make generous sac rifices m the general interest 
It is unfortunate that a phrase m the original article, 
intended merely to indicate the ground covered by 
tho abstracts of tho Society of Public Analysts, lias 
been construed to refer to the matter and data of 
tho abstracts m a way which the Society would have 
been justly entitles! to resent. Such ciiticism of any 
society is, however, most effectively disarmed by the 
measure in which the Society publicly as well as 
privately supports the eential institutions for tho 
eo ordination of scientific literature m the particular 
science it avows 

Export of Antiquities from Egypt 

A report from Cairo points to tlio possibility of 
further restrictions on the oxport of antiquities from 
Egypt Under tho existing antiquities law, which has 
been m operation for a little more than a decade, the 
lights of tho State in tho allocation of tho proceeds 
of legitimate excavation havo been well—indeed 
some would say too well—protected , but it has 
proved difficult to check clandestine digging Tho 
finds from these illicit activities frequently', but not 
invariably, find a final resting place in the Cairo 
museum, but a considerable number still are smuggled 
out of tho country According to a dispatch from the 
Cairo correspondent of The Times in the issue of 
May 25, violent protest has been raised in tho Arab 
newspapers as a result of reports of the value of 
papyri, and especially of the now fragments of a 
Gospel now in tho British Museum, which have been 
sold at high prices to European collections Inquiries 
by The Times correspondent have elicited tho admis¬ 
sion that sales by Cairo dealers to private collectors 
have been due to the faijt that tho Cairo Museum 
has not shown an interest in papyri except when of 
historical importance As a consoquence of this 
agitation, however, the Minister of Education, 
Nequid Bey Hilali, has appointed a committee to 
inquire into the question of illicit salos of antiquities 
Although archaeologists may sometimes have felt the 
burden of tho regulations imposed upon legitimate 
excavation to be unduly irksome, they will have no 
quarrel with any measure checking that de¬ 
struction of scientific evidence which is the inevitable 
accompaniment of clandestine digging and illicit 
sales. 


Control of Architecture 

Though a nation may’ not be judged wholly by 
its architecture, this at least forms an outward and 
v lsiblo Bign of its mentality', and since many buildings 
outlive a number of generations, it is our duty to 
posterity to see that the structures we erect are not 
only fitted for their purposes, but also are outwardly 
gracious and in harmony with their surroundings 
Great developments in building are m progress, 
municipal, institutional, commercial and most of all 
domestic owing to tho programmes of slum clearance 
These developments merit the employment of only- 
qualified architects, to ensure the groatest economy 
m the expenditure of money and the most suitable 
results m design which proper training can alone 
give The Koyal Institute of British Architects sent 
last January to the Minister of Health a memorial 
expressing the readiness of the architectural pro¬ 
fession to give assistance in tho matter of shun 
clearance schemes, and pointuig out that many of 
the local authority staffs have neither tho time nor 
the experience to deal adoquatclv with these large 
problems Most people will admit tho wisdom of 
employ'ing a properly qualified professional man for 
any service, bo it medical, legal or architectural, 
and tho suggestion that public money should only 
be spent under compotent professional advice appears 
to be sound reasoning A great deal of tune is given 
gratuitously by architects in serving on panels to 
assist in tho improvement of designs submitted to 
local authorities, and through a very complete 
system of professional education tho advice and 
service of competent men is now obtainable in nil 
parts of the country. 

Recent Acquisitions at the British Museum (Natural History) 

Or all the regions of the world, the Pacific coast 
of South America is, perhaps, the most poorly repre¬ 
sented in tho Museum collection of fishes, and a 
representative senes of the marine fishes of Chile 
has long been required Through the kindness of 
Mr V. Cavendish-Bentinck, of the Bntish Embassy 
at Santiago, arrangements havo been made with tho 
Chilean fisheries authorities to supply the Depart¬ 
ment of Zoology with well-preserved specimens of 
the more important fishes. The first consignment of 
what promises to be a collection of considerable 
importance has now been received, and another con¬ 
sisting of specimens collected in the Juan Fernandez 
Islands is expected withm a few weeks. Among the 
specimens acquired by exchange for the Zoological 
Department are examples of the Hawaiian land snail 
Achatinella. The species and races of these snails, 
which are often restricted to single ridges and ravines 
(in some cases even to single trees), are classical 
examples of the effects of isolation in species- 
formation. The Department of Mmeralogy has 
acquired by purchase a remarkable set of 98 meteoric 
stones which fell in 1869 as a shower at Tenham 
station, Kyabra County, South-West Queensland, and 
are as yet undesenbed. Another purchase is a fine 
doubly-terminated crystal of ruby and a faceted 
colourless chrysoberyl (7-15 carats) from the ruby 
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mines at Mogok, Upper Burma Chrysobcryl is 
usually of pronounceil colours, the variety alexan¬ 
drite, for example, being green by daylight and red 
by lamp-light, and a colourless gem of this species 
has not prev lously been ret orded 

The Department of Botany has received moie than 
2,900 numbers os a result of the British Museum 
Expedition to East Africa These were collected by 
Dr. G Taylor, assistant keeper in the Department 
some additional numbers collected by Mr P M 
Synge have not yet arm od Four groups of mountains 
were visited—Aberdaro, Bcnnga, Kuwenzou and 
Elgon The longest period was spent on Ruvunzori 
itself, and extensive collections were made m the 
Namwamba \ alley up to the snow line the plants 
from the adjoining Nyamgassam valley, where Mr 
Synge collected, will afford an interesting floristic 
comparison Although main attention was paid to 
the mountains, the flora of the plains was worked so 
far as possible, and the aquatic flora from the rivers 
yielded much of interest in relation to researi lies 
being earned out m the Department It is not possible 
to give an analysis of the collection at present, but 
it contains several new species and a large number 
of plants not previously represented in the Museum 
The herbarium of William Rashleigli (1777-1855) 
was recently purchased from a seiond-hand book¬ 
seller This is entirely of seaweeds and is contained 
m three volumes. Its main interest is that it con¬ 
tains the herbarium of John Stackhouse (1742-1819) 
the author of “Nereis Britannica” (1795-1801) in 
which some of the first post-Linnean genera of alga* 
were published Some years ago, an effort was made to 
trace the herbarium in order to clear up some points 
which hod arisen regarding nomenclature, hut nothing 
could bo learned beyond the fact that it had been 
bequeathed to Rashleigh. The collection was offered 
for sale in the ordinary way A small volume of 
mosses collected by Dr W K. Kane on the U S 
Onnnell expedition in search of Sir J Franklin 
(1853-55) has been purehased These were appai ently 
the original set of the "Kane Portfolio” arranged 
by T P James Most of the cryptogams collected 
on tho expedition were lost when the vessel was 
abandoned 

Linnean Society of London 

At the anniversary meeting of the Linnean Society 
of London held on May 24, the president. Dr W T. 
Caiman, delivered a presidential address, “The 
Meaning of Biological Classification” Tho Linnean 
Gold Medal was presented to Sir David Pram, a 
past-president of the Society, in recognition of his 
services to botany. In making tho presentation. Dr 
Caiman mentioned that Sir David began his scientific 
work as a member of that great service which has 
produced so many eminent naturalists, the Indian 
Medical Service, that he became the head of Indian 
botany when ho was superintendent of the Botanical 
Survey of India and of the Royal Botanical Gardens, 
Calcutta. When Sir David returned to England, ho 
became director of the Royal Botanic Gardens at 
Kew, an office which he filled with conspiouous success 


until his retirement in 1922 But although his success 
as an administrator lias been conspicuous, he lias 
never forgotten that the business of a scientific man 
is s< lentific rescan li, and his contributions to 
systematic botany, particularly that of tho Indian 
Empire, are of a kind that would havo gladdened 
the heart of Linmeus ImnHclf The followmg officers 
were elec ted for the year 1935-30 President, Dr 
W T t'ahnan, Treamrtr, Mr Francis Druco , 
Secretaries, Mr John Rainsbottom (botany), and Dr 
Stanley Kemp (zoology) The new members of tho 
Council are Dr B Barnes, Mr D J Scourfield, 
Liout -Colonel R B Seymour Sewell, Mr W H 
Wilkins and Dr E B \V r ortlnngton The president 
announced that he hod appointed tho following vice- 
presidents Pi of G D Hale Carpenter, Mr Franns 
Druce, Dr Margery Knight and Prof Macgregor 
Skene 

Temperament m Industry 

Prof Major GRFFNWoon delivered the second of 
his Heath Clark Lectures, under the auspices of the 
National Institute of Industrial Psychology-, on May 
20, on ‘Temperaments. Physical and Psychological, 
in Modern Science” He pointed out that tho ancient 
physicians were deeply conscious that difference's of 
temperament entailed psy ehological consequences 
which expressed themselves in bodily as well as 
mental ic actions, and that it was the duty of tho 
physician to diagnose and treat those conditions In 
Great Britain the* work of Kretschmer has received 
considerable attention, but the infinitely clearer and 
scient if ic ally more* rtgoious work of Boldrino and the 
Italian School has been unduly neglected Boldrmo 
has shown that it is probable* that certain morpho¬ 
logical typos, roughly corresponding to the* old 
‘semgume’ and melancholies’, do differ ill resistance 
to such ehsease's as tuberculosis, ui distribution 
through the social tlasses, anil even in fertility, blit 
in respe>ct of psyehologieal diameters there is much 
less evide*nce of any such relation Prof Greenwood 
considered the claims of some modem work on tem¬ 
perament that had relies! on statistical correlations 
he emphasise*d that statistical description is funda¬ 
mentally' group-description only, and has little 
eliagnostic value in individual cases Ho illustrated 
this by data on ae e idents, and showed that, while the 
application of tests would undoubtedly olimmate 
many likely to be accident pi one, yet they would 
also eliminate some who are not, anil ho elo an 
injustice to mdivuluals Although Prof Gree*nwe>e>d 
feels that, with respee-t to a finer gradation of 
temperamental qualities, we arc uidofimtely far from 
any fool-proof system of routine testing, yet we* may¬ 
be near to tho time when an elimination of extreme 
variants on a basis of temperamental tosts will bo 
practicable 

Poisons and their Detection 

Dr G Roche Lynch delivered tho thirtieth 
Bodson Lecture in Newcastle upon-Tyno on May 16 
After a bnof outline of the history of poisoning from 
ancient times up to the beginning of scientific 



922 


NATURE 


June 1, 1935 


investigation with Marsh, about a century ago, and 
Stas in 1850, Dr. Roche Lynch discussed the general 
characteristics of poisons With the exception of a 
few of animal origin, like snake venom and certain 
serums, tolorance toward all poisons increases with 
related small doses ; narcotics, alkaloids, metals and 
even castor oil This seems to be due to growing 
immunity of the cells as well as to increased rate of 
excretion or destruction In general, detoxication 
takes place mauily m the liver with increasing 
efficiency, the processes seeming to be developments 
of natural responses Quite large amounts of the 
heavy metals have been found, lead up to 146 parts 
fier million being demonstrated m normal bone where 
no industrial or similar causative contact had 
occurred Difficulty arises with the modern synthetic 
medicmals , they have often only a narrow margin 
between the medicinal and the toxic doses and have 
little allowance for idiosyncrasy Many of them are 
completely destroyed, or changed in the tissues into 
something else in a short tune The barbituric acid 
group are particularly dangerous, and should be 
brought under regulation They an* all hypnotics 
but their behaviour from a toxicological poult of 
view is very different Some of theso compounds 
are almost completely destroyed in the body, so that 
analysis only reveals a trace, and others are readily 
found in considerable quantity both m the excreta 
and m the organs Opinion therefore as to the cause 
of death must depend on the type of barbiturate 
present and the amount isolated Dr. Lynch then 
dealt m greater detail with arsenic, strychnine and 
carbon monoxide, illustrating his remarks with 
references to, and exhibits from, famous criminal 
cases 

Conservation of the Flora of Great Britain 

In the report of the work of Flora’s League, a 
society for the preservation of wild flowors, ferns and 
trees, covering the years 1032-34, the League records 
Its work, in collaboration with other bodies, for the 
conservation of the British flora, and its plans for 
the future In eo-ojieration with the Cottoswold 
Naturalists’ Field Club, the Gloucestershire station 
of Ranunculus ophtoglossifolius, which grows in this 
and one othor county only in England, has been 
secured for all time, while in Lancashire special 
efforts are being made to preserve the endangered 
flora of the sand-dimes in the vicinity of Ainsdale, 
the only known habitat of Eptpai hs dunensts Follow¬ 
ing on tho successful re-mtroduction of Maianthemum 
bxfiorum, the may lily, in Kon Wood, under the 
direction of Mr J. 8. L Gilmour, assistant director 
of the Royal Botanic Gardens, Kew, the League has 
plans for the cultivation of rare species of wild-plants 
for their seeds, to sow in wild flower gardens or in 
haunts from which they have disappeared j though 
record of the site and other details of eaoh such 
experiment will be reported to the Department of 
Botany of the British Museum (Natural History) to 
Avoid any confusion of records of field botanists 
Under the auspices of the Wild Plant Conservation 
Board of the Council for the Preservation of Rural 
England, the British Wild Plant Nurseries and Seed 


Exchange Agency has been originated by Mr. C. S. 
Garret at Derby, for this purpose, but not to be run 
as a commercial profit-making concern ; while the 
Green Cross Society and the British Empire Natur¬ 
alists’ Association, affiliated organisations, have 
similar sood-distributmg schemes The president and 
founder of the League is Sir Maurice Abbot Anderson, 
and it, has offices at tho Council for tho Preservation 
of Rural England at 17, Great Marlborough Street, 
London, W 1 

Meteorology in Northern Rhodesia 
The Meteorological Report for Northern Rhodesia 
for 1031-32 (No. 9) is tho first of this senes that has 
appeared sinoe responsibility for the direction of 
meteorological work m that colony was taken over 
by the Director of tho British East African Meteoro¬ 
logical Service (Mr A Walter), for although tho new 
service was officially inaugurated in 1929, it was not 
until tho end of 1931 that Northern Rhodesia was 
included in it, control being meanwhile in the hands 
of tho Director of Surveys. The new regime began 
soon after the completion of the Temtonal First 
Order Meteorological Station at Broken Hill—a 
station exactly sumlar to the other first order stations 
already established in Kenya, Tanganyika and 
Uganda. Before tho end of the year, autographic 
records of temperature, humidity and atmospheric 
pressure were m operation there, and were used for 
obtaining the hourly roadings of these elements that 
appear m this report for the six months January- 
June 1932. Tho work of Broken Hill includes the 
distribution of forms and equipment to the subsidiary 
stations within the colony, the handling of all the 
records obtained at such stations, and the issuing of 
weather reports, including the results of pilot balloon 
ascents, to aeroplanes passmg over Northern 
Rhodesia The report is on tho same general lines 
as the earlier annual reports ; it includes, m addition 
to statistical tables on normal lines, discussions of 
the separate meteorological elements, among which 
rainfall, as m the tropics generally, is of the greatest 
immediate practical importance There is in addition 
an account of a waterspout that was seen near 
Nsalushi Island, in the swamp area of Lake Bangweolo, 
on February 19, 1932, and particulars of slight earth 
tremors reported from a number of subsidiary 
climatological stations 

Distributing Electricity to Country Districts 
Ditbinq the last ten years, the distribution of 
electricity by means of overhead lines has made rapid 
progress ; but there are still nearly 80 per cent of 
the occupied rural areas of England where electric 
supply is not available. There is a vast amount of 
development work to be done in theso areas. Already 
tho capital sunk for distributing power is considerably 
in excess of that used for generating power. The 
annual expense in distribution is at the present time 
three times greater than that for generation The 
progress already made shows that there is plenty of 
scope for technical improvements which would 
increase the factor of safety and lower the cost of 
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supply. The rural schemes already installed prove 
that an overhead distribution at 11,000 v olts (11 kv ) 
is economical when the loads are small. When hea\ icr 
loads are anticipated, 33 kv. is generally adopted 
In a paper by R Dean read to the Institution of 
Electrical Engineers on May 1C, the available data 
relating to rural design have been collected and the 
many numerical tables given will enable engineers 
to obviate many tedious calculations Official 
regulations and a number of practical details m 
design are also given. For rural supply, it has lieen 
found that wood poles are the best. Both concrete and 
steel poles are about 12 per cent more expensive. 
The admissible factor of safety for wood polos has 
now been reduced to 3-5 At tho time of constructing 
the 132 kv grid, stool-cored aluminium was tho most 
popular conductor to use, but the author’s tables 
show that coppor-cored steel or steel cored copper 
provide rather cheaper linos The requisite experience 
has not yet been obtained of the effects of electro 
chemical action on these linos after a number of years 
exposure to the weather There are many subsidiary 
advantages in favour of Btool cored aluminium for 
high-voltage lines 

Prof Patrick Abercrombie 

The University of Lnorjiool gave London its first 
professor of town planning in Prof S D Adshead, 
who has held the ehair of town planning m the 
Bartlett School of Architecture at Univorsitv College 
since 1914 The University of London is fortunate 
in scouring os his successor Prof Patrick Abercrombie, 
who since 1915 has been Lever professoi of < ivic 
design at Liverpool During these last twenty years 
he has been engaged in educating town planners, 
and has hunself been a leader m every movement 
for the improvement and preservation of town and 
country alike. His interest in planning is not confined 
to town and industrial areas he was one of the three 
mainly concerned in the founding of the Council for 
the Preservation of Rural England, and his work 
there has shown the necessity of proceeding by 
country preservation to country planning, and finally 
to national planning He has recently been 
appointed to prepare the plans for a national park 
in Snowdonia. The senes of town planning schemes 
publishod by the University Press of Liverpool, the 
Town Planning Review stented in 1910 and issued 
for the last twenty-five years under his editorship, 
form a fine written and pictorial record not only of 
the work of Prof. Abercrombie himself, but also of 
all those who have devoted themselves to these 
problems during recent years 

Health of the. Army during 1033 

Lutot.-Gen J. A. Habtioan, Director-General ot 
the Army Medical Services, details m his first report, 
recently issued, the health of the Army at home and 
abroad for the year* 1938 (H M. Stationery Office 
2*. fld. net.) The total strength at home and abroad 
waa 194,000 men. The general health of all ranks 
fell little short of the high level reached in 1932, some 
increase in the admission rate being almost wholly 
accounted for by an increase m the incidence of 


influenza Tho chief causes of death were injury, 
tuberculosis, pneumonia and suicide, and of invaliding, 
tuberculosis and inflammation of the middle ear 
Vonoreal diseases have again diminished, but tonsil¬ 
litis still claims a number of victims and has slightly 
increased The admissions for diphtheria show a 
welcome reduction, and it is remarked that at the 
depots at Caterham and Woolwich, where Schick 
testing and immunisation when nocossary are earned 
out as a routine, the disease is practically non¬ 
existent In addition to the statistics, details are 
given of tho various measures that are being adopted 
at home and abroad for the prevention of disease 

Conference on Atmospheric Pollution 

Thirty -six representatives of local authorities and 
other organisations co-operating with tho Department 
of Scientific and Industrial Research in the investi¬ 
gation of atmospheric pollution met on May 27 in 
the half yoarly conference on atmospheric pollution 
at the offices of tho Department A report was 
received from Dr (1 M B Dobson on the progress 
of the researches carried out under the Atmospheric 
Pollution Research Committee Dr Dobson informed 
tho conference that a full time investigator has been 
appointed b> the Dejiartment as iv preliminary to the 
undertaking of an intensive survey, at a selected 
centre, of various types of pollution with a larger 
number of instruments The method developed at 
tho Building Research Station for estimating sulphur 
in tho atmosphere is now being adopted more widely 
by the local authorities Further experiments com¬ 
bined with weather observations are being taken in 
hand to facilitate the interpretation of the data 
collected by means of tho deposit gauge observations 

Lister Institute of Preventive Medicine 

At tho general meeting of tho members of the 
Lister Institute of Preventive Medicine, whioh was 
held on May 21, the governing body presented the 
Institute’s forty-first annual report This report 
contains an excellent summary of the important 
research work carried out m tho laboratories and 
Serum Department during the past year The 
amount of research seems to bo more voluminous 
than usual, and the list of communications published 
occupies sev eral pages With the aid of a grant of 
£3,400 by the Rockefeller Foundation, a Svedberg 
velocity and equilibrium centrifuge is to be installed, 
a new and valuable equipment that should find useful 
application in protein, virus and other researches 

Czechoslovak Institute for the Study of Sound 

An institute for the study of sound has just been 
established in Prague under the management of Profs 
K. Teige, M. Seemen and V VojtSch The purpose 
of the institute will be to bring together scientific 
and practical workers to investigate Bound m its 
physical, technical and physiological aspects in 
pursuit of these aims it is proposed to arrange'in- 
quines, excursions, lectures, both scientific and 
popular, and to carry out experiments and publish 
the results. The first important step to be taken 
m this connexion will be the equipment of a research 
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laboratory, and one of the first tasks of the institute 
will be to investigate noise and the methods of dealing 
with it. Another subject for early inquiry will be 
the technique of musical instruments 

Announcements 

Tub Langley Medal for aerodromios of the Smith 
soman Institution was presented on May 21 to Dr 
Joseph S Ames, of Johns Hopkrns University, who 
is chairman of the National Advisory Committee for 
Aeronautics The award was made “in recognition 
of the surpassing improvement of the performance, 
efficiency, and safety of American aircraft resulting 
from the fundamental scientific researches conducted 
by the National Advisory Committee for Aeronautics 
under the leadership of Dr Ames” 

The Executive Council of the Universities Bureau 
of the British Empire has hod before it irnio nomina¬ 
tions from Conferences of Universities overseas for 
the Carnegie Corporation 0rants to the value of £400 
each for the year 1935- 30 A Selection Committee 
scrutinised those nominations and on May 26 the 
Executive Council approved the decision of this 
Committee to award those grants to Prof T J 
Haarhoff, of the University of the Witwatersrand, 
Prof T H Laby, of the University of Melbourne 
and Prof Meghnad Saha, of the University of 
Allahabad 

Thk curators of the Dr Martini fund have awarded 
the 1936 prize of 1,000 gold marks to Di Call, 
a former assistant at the Fncdrichberg State Hospital, 
and at present senior physician in the serological and 
bacteriological department of the hospital, for a work 
on adenylocid metabolism in normal persons and the 
insane and in the brain of animals 

The annual visitation of the National Physical 
Laboratory, Teddmgton, Middlesex, will take place 
on Tuosday, Juno 26, at 3-6 p m 

At the annual general meeting of the British 
Soienoe Guild, to be held on Juno 12 at 4 30 p in , 
a lecture on “Gas Defence” will bo given by Mr J 
Davidson Pratt, general manager and secretary of 
the Association of British Chemioal Manufacturers 
The meeting will take place m the lecture theatre 
of the Royal Society of Arts, John Street, Adelphi, 
London, W C 2, and tickets (for which there is no 
charge) may be obtainod on application to the 
Secretary of the British Science Guild, 6 John Street, 
Adelphi, London, WC2- 

The fourteenth annual congress known as the 
Journeys m6dioale8 de Bruxelles will be held at 
Brussels from June 29-July 3, that is, whilo the 
International Exhibition is still open The inaugural 
address will be delivered by Prof Loeper, of Paris, 
on music and medicine. The subscription is 100 
francs. Further information can be obtained from 
the general secretary. Dr. Ren6 Beckers, 141 rue 
Belliard, Brussels. 

Messbb. Whbldon and Wesley have reoently 
issued Catalogue No. 40 of books, periodicals and 


pamphlets on geology, palaeontology, mineralogy and 
mining Upwards of 1,300 items are listed, including 
many older works of historical interest Among the 
periodicals may be mentioned an exceptionally long 
run of the Annales des Mines, from its commence¬ 
ment in 1796 (as the Journal des Mines ) down to 1918 
There is also listed a large number of the Memoirs 
of the Geological Survey of Great Britain, and of the 
bulletins and monographs of the United States 
Geological Survey. The pamphlets include many 
extracted from early volumes of the Philosophical 
Transactions of the Royal Society 

Applications are mvitod for the following appoint¬ 
ments, oil or before the dates mentioned —An 
engineer at the Building Research Station, Gars ton, 
near Watford—-The Establishment Officer, Depart¬ 
ment of Scientific and Industrial Research, 16 Old 
Queen Street, Westminster, S W 1 (Juno 4) A 
lecturer in mechanical engineering in the St Helens 
Municipal Toclimcal School—The Secretary for 
Education, Education Office, St Helens (June 7). 
A temporary demonstrator m botany in the Univer¬ 
sity College of Walos, Aberystwyth—The Secretary 
(June 6) A lecturer in mining in the Heanor Minmg 
and Technical School—W G Bnggs, Director of 
Education, Derby (June 8) A lecturer in mathe¬ 
matics in Merchant Venturers’ Technical College, 
Bristol—The Registrar (June 11) A junior in the 
Records Section of the Fuel Research Station, East 
Greenwich—The Establishment Officer, Department 
of Scientific and Industrial Research, 16 Old Quoon 
Street, Westminster, S.W 1 (June 11) A lecturer in 
the Department of Civil and Mechanical Engineering. 
King's College, Strand, London, W C 2—The Secre¬ 
tary (June 12) A woman lecturer m biology and 
the teaching of biology in the Department of Educa¬ 
tion, University of Birmingham—The Secretary 
(June 13) A lecturer in mathematics, a lecturer m 
scienoe and a lecturer in general education at the 
Royal Military Academy, Woolwioh—The Under¬ 
secretary of State (C 6), Tho War Office, London, 
S W.l (June 16). A lecturer in mathematics, 
a locturer in botany and a lecturer in physiology 
in the Chelsea Polytechnic, London, 8.W.3—The 
Principal (June 16). A Curator of the Public 
Museum and Art Gallery, Hastings—The Director 
of Education, 18 Wellington Square, Hastings 
(June 16) A lecturer m physics and mathe¬ 
matics in the Northampton Polytechnic, St. John 
Street, London, E.C.l—The Principal (June 21). A 
lecturer in botany at the Imperial College of Soienoe 
and Technology, London, S W 7—The Secretary 
(June 22). An assistant lecturer in chemistry m the 
University of Sheffield—The Registrar (June 22). 
A lecturer in electrical engineering at Lough¬ 
borough College—Tho Registrar (June 30). Two 
University demonstrators in pathology in the Uni¬ 
versity of Cambridge—Prof. H B. Dean (July 10). 
A part-time demonstrator in chemistry m the London 
(Royal Free Hospital) School of Medicine for Women 
—The Warden, 8 Hunter Street, Brunswick Square, 
W.C.l. A lecturer in civil engineering and building 
in tho Portsmouth Municipal College— The Registrar. 
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Research 

Human Skeletons at Hythe. Tho skulls and long 
bones preserved in the ossuary of tho church of St 
Leonard at Hytho, which wore examine! by Prof 
F G. Parsons nearly thirty years ago, hnvo been 
subjected to further study by Dr G M Morant and 
Miss Stoessiger As a supplement to their report, 
which appeared in BxoniHnka, 24, 1032, Dr Morant 
has now publisher! a general account of the ongm, 
history and character of tho collection so far as )hh 
research has carried him (“Tho History of the Human 
Skeletons preserved m the Ossuary of the Church of 
St Leonard, Hythe." F J Parsons, Ltd Pp 41. 

Is 6d ) The place of their storago is noither crypt 
nor charnel-house, but a passage way under the 
ohancel, made when the church was enlarged m the 
early thirteenth century, to serve as part of the 
processional path On the basis of the thigh-bones, 
the number of individuals represented is at least 
4,000. Popular tradition attributes them to those 
slam in a battle fought m 456 a d between BntonH 
and Saxons, or to Danes who landed in 843, or to 
French who raidod the coast in 1295 An examination 
of tho bones shows that they consist of an almost 
equal number of male and female and vary widely 
in range of age, children alone not being present It 
is concluded that they are tho remains of inhabitants 
of the parish, extending over a considerable period 
of time, placed m the church for safe keeping after 
mhumation Anthropologically they present peculiar 
characteristics, for which the only known parallel in 
the British Isles is found in the skeletal remains of 
indeterminate ago from Spitalfiolds in London, which 
were brought to light at the extension of tho Fruit 
Market in 1920 This Spitalfields senes bears a close 
resemblanco to a sorios from Pompeii and to another 
of Etruscans of the Roman ponod from north Italy 
Not only does the Hytho typo resemble that of 
Spitalfiolds closely, but it is also closely allied to 
modem series from Bologna, Czechoslovakia and 
Rumania The Spitalfiolds people were probably 
Roman inhabitants of London of Italian origin and 
it is, therefore, probable that the Hythe people are 
descendants of foreigners who settled in the locality 
in Roman times 

Protective Habit of Desert Kangaroo Rat. Seth B 
Benson has observed that a desert kangaroo rat 
(Dipodomys deserh) brought into the neighbourhood 
of objocts which it regarded with suspicion, kicked 
considerable volumes of sand upon them, apparently 
with the view of discovering whether they wore alive 
(J. Mamtn., 10, 07 j 1935). During a period of about 
flvo minutes, it skirmished in front of the objects (in 
this case a pile of bread crusts), and the skirmish 
ended with the rat turning about, kicking sand upon 
the pile with foroe and precision by using its hmd 
legs, and immediately whirling about to watch the 
effect of its storming. This action was repeated half 
a dozen times It explained why tho author had 
previously found many of his small mammal traps 
set off and partially buned in the sand, beoause the 
amount of sand thrown and the force with wluch it 
was thrown were enough to effect these results. The 
suggestion is that this action is a defensive action 
likely to be of particular value against such an enemy 
*« tile sidewinder snake (Orotalus cerastes), which 
inhabits desert places and is known to feed upon 
kangaroo rats. 


Items 

Researches upon the Tubercle Bacillus. Konrad E 
Birkhaug describes in two lengthy papors observa¬ 
tions upon the general characters of several strains 
of tho tuberclo bacillus (Ann de VInstitut Pasteur, 
54, No 1, p 19, No 2. p 195 , 1935) Avian, 
bovine and human strains show little difference in 
morphological characters, but arc liable to dissociate 
spontaneously into throo typos ot colonies, the Ch 
(ehromogemc), It (rough), and S (smooth) For the 
avian strain, the »S' variety is the dominant type, 
and Ch and R varieties are relatively rare For the 
mammalian strains, tho dommant type ih the R 
variety, and the S and Ch varieties are rarer Those 
varieties are not stable, but frequently change one 
into another both m mvo and tn vitro Tho Ch and 
S varieties develop at laboratory temperature 
(20°-30°C), but the R variety develops only at 
37°-40° C , nono of them dovolops ansorobically 
The R varieties of the avian and mammalian strains 
are more resistant to dyes and disinfectants than tho 
Ch and S varieties, but the latter aro more resistant 
to heat and light than the former. The Ch variety 
of both avian and mammalian strains are generally 
av indent to animals 

A Brown Rot Fungus. The brown rot fungi of tree 
fruits have received considerable attention of late 
years Various species of the genus Schrotvua are 
the chief causal fungi, but a brown-sporod disco- 
mycete, Lambertella Comi-mans , has recently been 
found to produce brown rot symptoms upon a variety 
of fruits and vegetables (T H Harrison and A F 
Helaly, Trans. Brit Mycol Soc , 19, Part 3, 109- 
214, February 1935) Dr Harrison made a tour of 
somo of tho fruit areas of western Europe in 1931, 
and found apothecia of a fungus upon rauramifiod 
pears in Switzerland and south Germany They 
soomod to bo characteristic of ticlrrotmia cinrrra, 
but were identified by Mr S P Wiltshire us the 
fungus named above Dr El-Helaly made cultural 
studies of the fungus, which tolerates a wide range 
of acidity, and produces fruit bodies upon a variety 
of media. It excretes pectmaso and oxidising enzymes, 
and induces disease upon apple, pear, plum, qumce, 
orange, lemon, turnip and parsnip 

Insect Pests of Lavender Dr H F Barnes, of 
Rothamsted Experimental .Station, has recontly 
published a discussion on "Lavender Pests” (J. Roy 
Uort Roc , March 1935) Few caterpillars were known 
to attack this fragrant crop, but the present article 
describes no less than thirteen species which have 
usod it for food Most of the species aro very general 
feeders, and tho list mcludes such common moths as 
the buff and white ermines, the garden tiger, lesser 
yellow underwmg and the cabbage moth Excellent 
half-tone plates illustrate both the caterpillars and the 
moths bred from them Each species is described in 
detail, and its host range is given The dot, bright lino 
brown eye, small angle shades, gothic, mouse, bearded 
chestnut, silver Y, and willow boauty moths have all 
boon described, in addition to those mentioned above 

Cosmic Ray Bursts and their Variation with Altitude. 
The bursts of ionisation (Hoffmann Sttfsse) which are 
produced in a closed chamber, have been studied by 
C G. Montgomery and D. D. Montgomery (Phys 
Rev., March 15) at stations the altitude of whioh lay 
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between sea-level and 4,300 metres The bursts 
were observed with and without load abo\e the 
chamber Tho rate of occurrence of bursts increases 
with height much faster than tho total intensity of 
the cosmic rays The froquoncy distribution of bursts 
of different size remains approximately constant 
The authors interpret their results in terms of 
Swann’s theory, according to which the number of 
non-ionising primary cosmic rays remains constant 
as they go through tho atmosphero, producing bursts 
en route The probability of burst production, how¬ 
ever, decreases as the rajs pass through tho atmo¬ 
sphere On this view the probability of burst pro¬ 
duction m lead must follow a different law from tho 
burst production in air 

Glare from Motor-Car Headlights. Tho dangers of the 
dazzlo produced by motor-car headlights at night 
havo been well known to eveiy motorist for many 
years, but no thoroughly satisfactorj’ method of 
preventing it has yet been devised In a report 
issued by the Department of Scientific and Industrial 
Research (Paper No 1ft, “The Evaluation of Glare 
from Motor Car Headlights” London H M 
Stationery Office, Is M not) it is pointed out that 
many factors contribute to the problem of glare , it 
is therefore very difficult to make practical load trials 
to assess tho merits ol various dovices This report, 
gives a scientific method of analysing the various 
contributing factors, a knowlislge of which is essential 
before the relativo merits can be adjudged of tho 
various devices The term ‘glare’ is used to denote 
the driver’s power to detect objects ahead of bun on 
tho roadway The principal factors involved in 
determining this power are tho candle power in the 
diroction of the observer’s cyo of the approaching 
light, the relativo positions of the two cars and the 
objeot to be detected, their speed and tho reflection 
factor of the rood surface The results obtainod 
enable a quantitative study to bo made of tho con¬ 
ditions of visibility in the cases of a simple headlight 
using no anti-dazzle device, a dipped and swivelled 
headlight and a headlight giving a flat-topped beam 
A factor of prunary importance is tho threshold 
difference in brightness between an object and its 
surroundings Owing to tho absorption or scattering 
of light by the atmosphero, tho threshold value 
depends largely on the presence of mist or fog 
Unfortunately, this threshold value varies with 
the previous exposure to light of the observer’s 
eyes. Tho methods described in this report should 
enable the existing typos of headlight beam to be 
oompared quantitatively, and should aid m the 
discovery of the best type of beam for universal 
adoption. 

Artificial Radioactivity Produced by Neutron Bombard¬ 
ment. E Fermi and his co-workers have published 
(Proo Roy Soc., A, April 10) an account of their 
further experiments on the production of artificial 
radioactivity by neutron bombardmont, of which 

? reliminary accounts have already appeared m 
talian. The most interesting result is tho enormous 
increase in the activation of many elemonts when a 
quantity of a hydrogen-containing substance such as 
water or paraffin wax is placed m the neighbourhood 
of the element and neutron source. Some elements 
do not show this increase of activation, but it is 
observed in every case where the product of irradia¬ 
tion is known to be isotopic with the original element. 
Fermi’s explanation of this effect is the slowing down 


of the neutrons by impacts with hydrogen nuolei. 
Tho slow neutrons are very effectively captured by 
atomic nuclei, giving rise to new radioactive nuclei 
A number of experiments have been performed to 
elucidate this effect It is shown that the slow 
noutrons are strongly absorbod by some elements , 
the nuoloar cross-section of cadmium, for example, 
reaches the relatively enormous value of 10'" sq cm 
The capture of tho slow neutrons is in some cases 
accompanied by a y radiation. Chadwick and Gold 
haber have shown (see Nature of January 12, 19315) 
that tho capture results m the case of boron and 
lithium in the emission of particles of short range 
Fermi attempted to find an effect on the activation 
due to varying the temperature of the hydrogen 
containing block Such an effect might bo oxpoctcd 
if the neutrons wore slowod down to velocities com 
parable with thermal velocities No temperature 
effect was found; but Fermi points out that this 
result is not quito conclusive about tho final velocity 
of tho noutrons [see also this issue of Nature, 
pp 903-6], Experiments have been made on 
the scattering of tho slow neutrons, and they show 
that onco the volocity is reduood to values at whit h 
the high efficiency of capture appears, the scattering 
by hydrogen is also considerable, tho moan free path 
being of the order of a few millimetres m water 
A small increase in tho activation is observed when 
other elements such as lead, silicon and carbon arc 
used instead of water or paraffin, and the mechanism 
of production of slow neutrons seems m this oase to 
bo obscure The paper contains also some theoretical 
considerations on the properties of slow noutrons, 
and a systematic account of tho activation of a large 
number of the elements. 

Oxidation of Carbon. A now method discovered m 
the Northern Coke Research Committee’s Laboratory 
of evaluating metallurgical cokes was outhnod in a 
paper before the Durham University Philosophical 
Society by Dr H L Riley, the director, on May 10 
It is well known that in reactivity to oxygen, charcoal 
stands at the head, and graphite (or diamond) at the 
foot of the senes of fuels, with low temperature, gas, 
and metallurgical ookes between Some precision has 
been given to such detenninations by oarhor work at 
the station leading to a quantity known as the 
‘critical air blast’, which is the minimum ourrent of 
air which will mam tain the combustion of a standard 
coke sample This value is of considerable value in 
the choice of cokes for the domestic fire In experi 
menting with wet oxidation methods, it has now been 
found that determination of the carbon dioxide 
liberated on oxidation of a graded coko sample by 
means of a saturated solution of potassium diohro- 
rnate in sympy phosphoric acid is a valuable indi¬ 
cation of the quahty of coke for metallurgical pur¬ 
poses The above order of reactivity is reversed, 
except that the position of wood charcoal is 
anomalous (sugar charooal is unreactivo), and also 
diamond. There appears to be correlation with the 
proportion of graphite present, retort carbon oxidising 
readily. It was suggested that the reactivity to 
oxygen depends on hydrocarbon impurities, whereas 
these are relatively stable to the wet method, while 
the latter attaoks the long weak valencies (3-4 A ) 
between the layers of graphite m the crystal lattice. 
Further, the negative chromate ion must be supposed 
to attack the positive centres, which must be present 
since graphite is a conductor of electricity like a 
metal. 
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The Art of Primitive Peoples 

,N exhibition of the art of primitive peoples, detailed description A bare mention of a few of the 


which will remain open until the end of 
July, is now on viow at the Burlington Fine 
Arts Club, 17 Savde Row, London, W 1 It covers 
a sufficiently wide field to afford an opportunity for 
comparing and contrasting tho ldoals and achiexo 
ment of the [esthetic sense among peoples ol a widely 
differing cultural history and geographical environ¬ 
ment, and of estimating how far, if at all, a common 
element is to bo discerned in the development of 
artistic principles in varied conditions of race, 
technical skill and material employed as the medium 
of expression While technique varies considerably 
in the specimens shown in the prosont exhibition, it 
is striking at a first glance how little, relatively, the 
tools employed, whother of stone, shell or metal, 
affect tho ‘polish’ of the fimshod product lit iu e, 

while it is true that this collection contains some of 
tho finest known examples of so-called primitive art 
—it is indood a possible criticism of the exhibition 
that it includes so little that is crude, but at the same 
time scientifically mstructiva— the general lovel of 
execution is higher than might reasonably lie ex 
pcctod There are few specimens that fail to attam 
tho highest possible degree of finish of which the 
artist's intention was susceptible The decorative 
designs, for example, applied in Polynesia to nearly 
every object of wood even m daily' use, such as the 
paddle from Austral Islands (No 132) or tho Maori 
tattooed head (No 261), though carved with stone 
or shell, are often so delicately executed as to have 
an apparent superficial texture of lacowork 

The peoples whose art is illustrated m tho exhibition 
are widely distributed geographically Both in manlier 
and artistic achievement the exhibits from Wost. 
Africa hold first place The remainder of tho exhibits 
are drawn mainly from the South Seas, the most 
important soctions being that of Now Guinea and the 
art of the Maoris of Now Zealand , but the Solomons, 
Easter Island, tho Sandwioh Islands, the Marquesas 
and other groups are also represented Araenoa has 
been expressly excluded, as an exhibition of Amoncan 
art was held by the Club a few years ago , but there 
are a few masks and other objects made by' tho 
Indians of the North Wost Coast and a collection of 
Eskimo ivory carvings One case contains a miscel¬ 
laneous collection of objects from areas not repre¬ 
sented elsewhere in the exhibition. Here some bone 
needle-holders from Borneo and Now Guinea show an 
incised scroll pattern which, ui the use of a south¬ 
eastern Asiatic foliate motif highly conventional wed, 
contrasts markedly with other exhibits 

In an exhibition of this kind it is difficult to keep 
the anthropological and the artistic interests nicely' 
balanoed, and the rarity or ritual purpose of certam 
objeote may tend to absorb attention to the neglect 
of artistic merits. Such, indeed, may be the fate of 
the whole of file collection of objects from the Sepik 
River, New Guinea, lent by the University Museum 
of Archaeology and Ethnology, Cambridge, among 
whioh are the remarkable and unique ceremonial 
feather-covered boards, of whioh the longest is 4 ft 
9 m long (No 245), and the orator’s stool, which is 
beaten violently while tho orator speaks, but is never 
sat on (No. 33). 

An exhibition of 292 items, each of which anthro¬ 
pologically or artistically—and usually on both 
counts—is a treasure, precludes any attempt at 


more striking spocimons must suffice Tho important 
oxhibit of examples of West African art- statuettes 
and carv mgs in wood and ivory and castings in 
bronze - includes a number of examples of tho well- 
known Bonm art. The general character of this group 
of exhibits will not bo entirely unfamiliar to the 
public, thanks to tho recent exhibition of African art 
Those, however, who know it only from the illus¬ 
trations which appear in books on African art, can 
have little conception of the vitality and purpose, 
which ovorrido faults m proportion, according to 
European standards, when these examples are seen 
in tho round Among tho more striking examples 
here are the Benin flute-player (No 68) and tho 
carved ivory mask from Bonm (No 110) , but even 
more remarkable in its kind is the carved ivory 
sistrum with beaters, also from Benin There is also 
a wonderful expression of purpose, which is empha¬ 
sised by the disproportionately short legs of the 
figures, m the wooden head-rest supported on two 
female's with arms entwined, from the Congo (No 
126) Tho list of examples desorvmg prolonged study 
might oven be extended to tho whole of this section, 
if other exhibits did not equally demand attention 

Though less spectacular, the small collection of 
Eskimo ivory carvings is one of the most attractive 
and arrestmg features in tho exhibition It consists 
of male and female figures, a mask, a number of 
togglos, arrow straiglitencrs, amulets and bow-drdls. 
AU, but particularly tho amulets and toggles in the 
form of souls, whales and other fauna, display a 
wonderful realism and appreciation of tho niceties of 
animal forms Tho gems of this collection, however, 
ate the ivory bows for fire drills (Nos 48-55), which 
are covered with figures of animals or with hunting 
and fishmg scenes incised m a space which, at most, 
does not exceed three-quarters of an inch in breadth 
Those pictures, minute as they are, are instinct with 
vitality, full of action, and almost photographic in 
their truth to life 

The exhibits from tho South Seas, and especially 
the soctiou dovoted t-o tho Maori art of New Zealand, 
includes some choice specimens , some are already 
well known, whilo others, such as the War God from 
Hawaii collected by (’apt f'ook on his last voyage 
(No 189), are of historic mtcrost The use of ‘mother 
of pearl’ as an inlay, especially in tho human figure, 
is well illustrated ui the Solomon Islands group, 
while of all the representations of tho human form 
m this section, the emaciated figures from Easter 
Island, with thoir peculiar facial (haracter, continue 
to arouse the most interest., and to prompt what is, 
unfortunately, m the circumstances, a not very 
profitable ethnological speculation, New Guinea, 
outside the Sopik River area alroadj mentioned, is 
well represented in a number of spocunens in which 
the ethnological mtcrost is perhaps greater than the 
purelv artistic. Among those are specimens from 
Dr. A. C. Haddon’s collections from the Torres 
Straits 

The list of objects to whioh reference should be 
made is far from exhausted , but enough has been 
said to indicate the importance of the collection as a 
whole as a demonstration of the artistic capacity of 
those backward peoples, to whom few outside the 
ranks of tho student are habituated to conceding 
recognition in this field of activity. 



928 


NATURE 


June 1, 1935 


Report of the Commissioners for the 
Exhibition of 1851* 

A MONG tho manifold recollections aroused by 
, the Royal Jubilee, it is fitting that we should 
spare a moment for a backward glance to that May 
day of eighty-four years ago, when a vast concourse 
of people from all parts of the world wore tlirillcd by 
tho opening of the Great Exhibition of 1851 , and, 
therewith, a tribute to tho potent and beneficent 
spirit of its creator, the Prince Consort “A complete 
and beautiful triumph,” wrote tho Queen m her 
diary of the opening day, and it became evident 
m the course of the summer that the venturo was 
to prove a financial triumph Some weeks before 
tho closing day, the Prince excogitated a scheme for 
the disposal of the surplus, which amounted to 
£186,000. Its leading ideas, as set out m a memo¬ 
randum written by him at Osborne on August 10, 
were the purchase of the Kensuigton Gore estate and 
its use for porpotuating the objects of the exhibition, 
so "that the different, industrial pursuits of mankind, 
arts, and science should not again relapse into a state 
of comparative isolation from each other” 

The publication of the Commissioners’ ninth report 
is well timed The eighth was published m 1011, so 
that the present report, covers almost exactly the 
period of tho reign of H M King George, and it shows 
how during that period his grandfather’s remarkable 
foresight has hod an accumulative influonco upon 
higher education and upon tho progress of science 
and art It expresses the belief that "the Kensuigton 
Estate to-day, with its Museums, Libraries, Teaching 
Institutions and Scientific Societies, fulfils in its rango 
and completeness the aspirations of the Prince” 
Tho policy of the Commissioners since 1011 has 
been guided by the decision then formed to spend 
no more money on buildings but to concentrate 
effort on subsidising youthful talent It was m 
pursuance of this policy that they established the 
industrial bursaries, on which they now spend £3,760 
a year, or more than a seventh of tlieir income They 
hoped thoroby to bruig the universities and their 
affiliated technical colleges into closer relation with 
scientific mdustry through introducing into industrial 
firms a larger proportion of men with a scientific 
training and outlook The bursary is intended to 
make tho holder independent of financial assistance 
from his parents during tho period of his training 
and to remove any restriction upon his choice of 
occupation or place of abode, with suitable safe¬ 
guards against the unfair exploitation of the scheme 
in the immediate pecuniary interests of the employer. 
In this way more than three hundred well-equipped 
young students hav o been helped into industry, and 
a number of the chief scientific and executive officers 
in tho most important industrial concerns m Great 
Britain began thou 1 careers as bursars of the Royal 
Commission Already fully 25 per cent of those 
employed m mdustry and the public services have 
been appointed to positions of considerable responsi- 
bdity, while 13 per cent hold managerial or equivalent 
rank. Simultaneously “there has manifested itself 
a clearer appreciation of the benefits to be derived 
from a more liberal treatment of those in whose 
ranks are to be found many of our future captains 
of mdustry". 

Another development since 1911 has been the 

• Klnth Report of The Conuntaetoiwii for the KxhlMUon of 1 M 1 
Pp. 44. (London: SpotUnroode, Ballantyne and Co , Ltd , less ) 


foundation of a postgraduate scholarship in naval 
architecture, the need for whioh hod bexm pomted 
out by H.M Kmg George when he was president 
of the Commissioners Practically all the scholars 
appointed are in permanent positions on the design, 
resoaroh and administrative staffs of industrial 
firms and Government institutions 

Science research scholarships were first instituted 
by the Commissioners in 1891 under a system which 
continued in force with excellent results for thirty 
years, m tho courso of which they were supplemented 
by other schemes modelled upon them by various 
bodies interested in the promotion of scienoo In 1921 
it was recognised that the provision made by tho 
Department of Scientific and Industrial Research for 
scholarships of tho samo typo justified the Com¬ 
missioners in leaving this field and launching a project 
whereby a smaller number of awards of much higher 
value (maximum £460 a yoar for two or three years) 
should be made to enable a few experienced research 
workers in the universities of Great Britain to con¬ 
tinue their investigations untrammelled by routine 
tasks. These are known as senior studentships and 
they cost £5,250 a year At tho same time, tho value 
of the awards to students from the Dominions was 
increased to £280 and those, the Overseas Scholar 
ships, absorb £6,250 No important university in 
the Dominions is, the Commissioners observe, without 
its quota of professors and lecturers who owe their 
early training in research to these awards, and any 
additional funds placed at tho Commissioners’ 
disposal might advantageously be applied to extend¬ 
ing their scope to include the more recently developed 
countries of the Empire, and m particular India 

A census taken some years ago Bhowed that the 
660 scholars appointed between 1891 and 1929 had 
already provided 16 vice-chancellors, principals or 
deputy principals, 144 professors and many more 
readers and lecturers on the staffs of universities and 
colleges, and more than two hundred held positions 
of the first rank m tho public services and scientific 
industries of the Empire No fewer than forty have 
already been elected to fellowship of the Royal 
Society 

H M Government has been so impressed by the 
high value of the Commissioners’ educational schemes 
that it has agreed to release them from further 
liability, under an offer made by them before the 
general trend of their policy was changed in the 
direction already indicated, to contribute £100,000 
(of which £35,000 has already been paid) towards tho 
cost of new buildings for the Scionco Museum, South 
Kensington 


East Anglian Herring* 


T HE Buokland Lectures for 1933 were given by 
Dr. W C Hodgson and forecast the publication 
of researches of great scientific interest relating to the 
East Anglian herring. They are the result of the 
team work of the scientific staff of the Ministry of 
Agriculture and Fisheries, and are quite sufficient in 
themselves to justify the foresight of the Ministry in 
the establishment of its laboratory at Lowestoft, in 
whioh such team work oould be developed. 

The working out of year groups in the herring 
catch, as shown in tho rings of the scales, is oarried 
much further and furnishes exact percentages. 


• Tho Netural History of the Hereto* of the Southern North See 
being the Buoklsnd Leotuiee tor IMS. By Dr William 0 Hodgson 
Pp 129 (London Edward Arnold and Co., 1984 ) 8» W. net. 
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founded at last on sufficiently largo samples The 
group of each year, estimated on its year of birth, 
is charted, and the fish are measured, thus givmg 
a complete reoord of the changes in size of the herrings 
from year to year Thore was a noh brood bom m 
1915, and this richness continuod every third year, 
until there were lapses in 1930 and 1933 A good 
crop of certain small crustaceans (especially Calanus) 
as food, concentrated in a small area, was found to 
produce a good fishery, the drift not method of 
fishing requiring a concentration of fish A plankton 
indicator, showing the presence of these copepods, 
in the hands of one experienced mastor mariner, 
booame a catch indicator, the presence of Calanus 
meaning a trebling of the catch On the other hand, 
the presence of a flagellate ( Phatocystis) or of curtain 
diatoms (Rhizosolema, Htddulphm, etc ) drove away 
the herrings from the ground, and even altered thoir 
lme of migration. Thus in 1933 the East ('oast 
drifters had to make long voyages to the north oast 
to find the herrings, and the cause proved to be on 
enormous belt of phytoplankton across the southorn 
bight of the North Sea, Rhizosolema to the west and 
Biddulphia to the east, both equally distributed from 
the surface to the bottom of these shallow waters 
Other interesting observations relate to the correla¬ 
tion of the heaviest commercial catches with the 
periods of full moon, thus obviously not tidal 
phenomena Between the peaks of the curves are 
very dofinite troughs, the difference in the average 
landings varying from 60 to about 15 crans (see 
Nature, 136, 157, Jan 12, 1935) 

There is muoh more, the indication being that the 
North Soa will be farmed internationally, if human 
population increases For this tho British team is 
obviously supplying data, while contemporaneously 
producing scientific results of a class of whioh the 
lone research student can never dream At tho same 
time the lack of a market for the herring, our most 
valuable and cheapest food fish, discourages further 
researoh. Here is another team work job, this time 
for the Food Production Division of the Department 
of Scientific and Industrial Researoh, so that the 
herring may be proffered to the public in a good 
variety of palatable forms throughout the whole of 
the calendar year. 


University and Educational Intelligence 

Cambridge —The Managers of the Balfour Fund 
have made a grant of £50 to G J. Kemoh, of Christ’s 
College, for researches on tho paleearctic fauna of the 
north of Finland 

The General Board recommends that an assistant 
directorship of research in physics be established 
from October 1 in view of tho reorganisation of the 
teaching staff in the Department of Physics at tho 
end of the present academical year. 

Graces will be submitted to the Senate recom¬ 
mending the* conferment of the degree of M A. 
(honoris causa) on Mr. E A. B Barnard and Dr. 
W. M Palmer Mr. Barnard is secretary of the 
Cambridge Antiquarian Society. He has rendered 
great service to the Corporation of Cambridge by 
calendaring in collaboration with Dr. Palmer its 
collection of medieval manuscripts. 

Dr. A. C. Haddon’s eightieth birthday was marked 
by the presentation by his friends of a cabinet 
containing his collection of ethnographical photo¬ 
graphs. Dr. Haddon is handing over the collection 


to tho Board of Arcliicology and Etlinology to make 
it available for instruction and research. 

Glasgow —Prof Thomas Alty, research professor 
of physics m the University of Saskatchewan, has 
been appointed Cargill professor of applied physics. 
The Cargill chair is the junior chair m the Depart¬ 
ment of Physics, or Natural Philosophy as it is Htill 
termed m tho Scottish Universities, anil is concerned 
with the instruction of students proceeding to the 
various degrees involving applied science such as 
engineering, applied chemistry, pharmacy, medicine 
and agriculture Prof Alty received lus early training 
in tho University of Liverpool, where he had a 
distinguished career, and thereafter worked at 
Cambndgo under Sir J. J Thomson While at the 
Cavendish Laboratory ho carried through the 
admirable research on the cataphoresis of gas bubbles 
in water which gamed him his degree of Ph D His 
subsequent published work deals with such subjects 
as tho surface structure of liquids, the mterchange 
of molecules and energy between a liquid and its 
vapour, the electric properties of surfaces and the 
thoory of surface diffusion , while as regards in¬ 
dustrial applications of physics lie has interested 
himself especially m tho application of electrical 
methods to the location of underground accumulations 
of oil, water, metals, rocksalt, etc Prof. Alty takes 
with him to Glasgow a high reputation as a teacher 
both m the laboratory and the locturo room 

The University Court has now, after long but 
unavoidable delay, been able to bring into being the 
Teiment chair of ophthalmology to which it was 
decided in 1916 to devote a bequest of £26,000 by 
tho lato Dr Gavin P Tennont As first holder of 
the chair, Dr A J Ballantyne has been appointed, 
after a distinguished tenure of the University lecture¬ 
ship on ophthalmology since 1920 

Liverpool —Associate Professor James Rice has 
been appointed to a readership in theoretioal 
physics Mr Rice was one of tho first men in 
England to grasp tho significance of Einstein’s 
principle of relativity and theory of gravitation, 
and his academic work on this subject was one of 
the earliest expositions m English He has in¬ 
terested himself m the theoretical aspects of atomic 
physics and the quantum hypothesis, while his 
book “Statistical Mechanics” is a standard work 
dealing with tho fundamental theoretical methods by 
meanH of which the complex phenomena of the 
atomic world are rendered amenable to mathematical 
treatment. 

Dr. Norman Feather has been appointed to a 
lectureship and Leverhulme Foundation fellowship 
in the Department of Physios as from October next. 
Dr Feather was a scholar of Trinity College, Cam¬ 
bridge and is at present attached to the Cavendish 
Laboratory, Cambridge. He is already well-known 
for investigations on neutrons and related topics in 
atomic physios. 

At a Congregation on May 24 the honorary degree 
of LL.D was conferred upon the following, among 
others : Prof. Arthur Harden, formerly director of 
biochemistry at the Lister Institute, London ; Mr 
C Thurston Holland, formerly lecturer in radiology, 
University of Liverpool, president of the first Inter¬ 
national Congress of Radiology , Dr N. V Sidgwick. 

resident of the Chemical Society , and Prof Alan 

. B. Wace, professor of classical archaeology, Uni¬ 
versity of Cambridge. 
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London —Prof J A S Ritson, professor of 
mimng in the University of Leeds, has been appointed 
to the University chair of mining tenablo at the 
Imperial College (Royal School of Mines) from 
January 1, 1930. 

Oxkokd —Prof Julian Huxley has been granted 
the degroo of D Sc 

Mr A J Ayer has boon elected to a research 
studentship (that is, fellowship) at Christ Church 
In addition to problems ui formal logic, Mr Aver 
is working on the philosophy of science 


Science News a Century Ago 
An Inventor of the Screw Propeller 

On Juno 1, 1835, Thomas Charlts Auguste Uallerj, 
one of tho inventors of tho sorow propollor, died at 
Jouy-en Josas, near Versailles Bom at Amiens on 
September 4, 1754, ho showed a great aptitudo for 
mechanics, and nut eroded to his father’s business 
of an organ builder Just before the French Revolu¬ 
tion, ho was commissioned to build an organ worth 
400,000 francs for tho cathodral of his native city, 
but tho order was cancelled He afterwards turned 
his attention to steam navigation, and in 1803 
constructed at Ins own expense a steam-boat driven 
by a screw or escargot as ho called it Tho vessel 
was launched on the Seme at Beroyj but, Iiko the 
attempts of so many other pioneers, Dallery’s efforts 
proved a failure His patent included several 
innovations besides tho screw, among them being a 
boiler with vortical tubes Nine years after his death 
a commission of the Paris Aiodemy of Scienoes, 
composed of Arago, Dupin, Morin and Poncelet, 
examined the claims of the Dallory family in regard 
to his mventions, and reported favourably on them. 

South Amencan Deserts 

In his “Journal” of Ins journey northward from 
Coquimbo to Copiap6, where Capt FitzRoy had 
offered to pick him up, Darwin records on June 3, 
1835 . “Ynrba Buena to C'anzal During the first 
part of the day we crossed a mountainous rocky 
desert, and afterwards a long deop sandy plam, 
strewn with broken son shells Thero was very little 
water, and that little saline ; the whole country, 
from the coast to the Cordillera, is an uninhabited 
desert I saw traces only of one living animal m 
abundance, namely, the shells of a Bulimus, which 
were collected together in extraordinary numbers on 
the driest spots In tho spring one humble little 
plant sends out a few leaves, and on those the snails 
feed As thoy are seen only very early in the morning, 
when the ground w slightly damp with dew, the 
Guasos believe that they are bred from it I have 
observed in other places th&t extremely dry and sterile 
districts, where the soil is caloaroous, are extra¬ 
ordinarily favourable to land shells”. 

Earthquakes in Sussex 

At a meeting of the Royal Society on June 4, 
1835, the secretary, Dr, P. M. Roget, read a "Report 
of a Committee for collecting Information respecting 
the Occurrence of, and the more remarkable Phe¬ 
nomena connected with, the Earthquakes lately felt 
in the Neighbourhood of Chiohester”, which had 
been sent to him by J P. Oruggen. “This paper,” 
said the Philosophical Magazine, “contains an 
authentic report of several shocks of earthquake 


which, during the last two years, have been felt at 
Chichester and the surrounding country; drawn up 
from accounts givon by various correspondents, in 
answer to printed queries extensively circulated 
The first shock occurred on the 18th of Septemlier 
and the second on the 13th of November 1833 
Another and more sovoro shock was felt on the 23rd 
of January 1834, and m tho latter end of the same 
year two slighter shocks were experienced, namely, 
one on tho 27th of August, and the noxt on tho 21st 
of September, the last, which was less than any of 
the former, took place on the 12tli of January 1835 ” 

The Process of Malting 

Among tho original contributions to the Records of 
General Science of Juno 1835 was an article by Prof 
Thomas Thomson and Dr. Andrew Steel on tho 
“Chemical Analysis of Gadolmito together with an 
Examination of some of tho Salts of Yttria and 
Cerium”, and another “On Malt”, by tho editor, 
Dr R D Thomson In tho course of his article. 
Dr Thomson said “The process of malting consists 
essentially 1st in producing a change m the constitu¬ 
ents of grain by inducing germination ; and 2nd m 
stopping tho vogotation when it has been carried to 
a certain oxtent by oxposure to heat” The subject 
was one which was exciting some interest at the time 
and Dr Thomson added “A knowledge of tho 
peculiarities of this interesting process is important 
in a double point of view, because it affords a remark 
ably beautiful specimen of the chemistry of nature, 
and because its product forms a staple commodity 
of British manufacture, no leas than forty millions 
of bushels of malt being annually consumed in tho 
Umted Kingdom, which at 60s per quarter, excoods 
in value the largo sum of £24,000,000 and contributes 
to tho Government at 2s. 7cf pier bushel more than 
£5,000,000 per annum”. 


Societies and Academies 

Dublin 

Royal Irish Academy, May 13 William J. MoCal- 
lien The metaphorphio rocks of Imshowen, Co 
Donegal Tho nature and distribution of the follow¬ 
ing subdivisions of the Dalradian rooks of Ireland 
were described; Malm Head quartzite (oldest), 
Glengad schists, Luisfort black schists, Stragill 
calcaroous schists, Crana quartzite, Culdaff limestone, 
Inch Island limestone group, Fahan slates and grits, 
Imshowen green schists, grits and phyllites. Tho 
suggested correlations with the Scottish Dalradians 
indicate that the first four of these divisions belong 
to the Islay sequence and that the overlying groups 
belong to the Lough Awe succession 

Pabis 

Academy of Sciences, April 15 (O R„ 200, 1373-1444) 
Marcel DelApine • The trichlorides of in iridium- 
aquo-dipyndme, Ir(H,0)Py,CI,. Laugb Kooh was 
elected Correspondant for the Section of Geography 
and Navigation Max Sbrruys : The extension of 
tho theory of nuclear inflammation to the case of 
injection motors Vincent Nbchvtle : The dis¬ 
symmetry of stellar movements and a method for 
the determination of the apex of the sun and of the 
vertex of the ellipsoid of velocities Santiago 
Antunez de Mayolo : The electromagnetic field 
and quanta. Jean Villby : The classification of 
energy losses according to the types of irreversibility. 
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Gaston Dutouy The constitution of paramagnetic 
bodies. Points of transformation. P. Uoldfingkk 
and W. Jeunkhomme . Tho hydration of tho D + 
ion in heavy water and the dissociation of the 
deuteroacids Sergio De Benedetti . The pro¬ 
duction of positrons in different elements Henri 
Muller : The lowering of the eutootic point of ice - 
potassium sulphate Pierre Brun The electruul 
phenomena accompanying the formation of organo- 
magnesium compounds The solution ot a metal m 
an alkyl halido, loading to the formation of an 
organo-metallic compound, is a phenomenon com¬ 
parable with tho solution of a metal in an electrolyte 
StArhan Procoriu and D Umanbchi . The existence 
of superficial layers on iron shown by the electro 
motive force of the metal plunged m water Jean 
ChiSjjdin The Raman otfoct in mixtures of sulphuric 
and nitric acids Henri Fournier Tho variations 
of mechanical properties obaervod in an aluminium- 
magnesium alloy as a funotion of the refining Mule 
Marie Louise Delwaulle : The system bismuth 
iodide, sodium iodide, water AndrA Botili.A Tho 
action of water on the anhydrous sodium meta- 
phosphatos Osias Binder and Pierre Spacu 
Contribution to the study of some complex sulpho- 
oyanides of iron with pyridine Henri Mourku and 
Paul Rooquet . The mechanism of the action of 
liquid ammonia on phosphorus pentuehlonde The 
primary product is tho pontomido, P(NH,), 'I'his 
has not boon isolated but its existence and constitu¬ 
tion have been proved. Marcel FrIcrejacque The 
polanmetrie determination of mannitol Tho process 
is based on tho formation of the molybdate acid 
complex with the resulting inereaso in rotatory 
power Paul Cordier Phonylpyruvic acid . tho 
study of its condensation product with bonzyl 
cyanide. Louis Blanchard and Raymond Paul 
Tho symmetrical pontanotriol, OH CH, C’H(OH) 
CH,CH,(OH) AndrA Guillemonat Oxidations 
of 1 ethyl 1 oyclohexone and 2 mothyl 2 butene by 
selenium dioxide. Marcel Tuot . Somo brommo 
derivatives of the C, to C u olefines. Henri Vin- 
ciennk The extension and the stratigraphic 
position of banks with Stromatoporoids m tho west 
of the southern Jura, in the neighbourhood of 
Villereversure. Marcel Gkslin • The partition 
coefficient of radon between the spontaneous gases 
and tlie water of the springs Mlles Edna Harde 
and Annis E Thomson • Vitamin C and alexin 
Evidence suggesting that alexin may be a compound 
of aBCorbio aoid and proteins and perhaps also of 
lipoids. Jean RAgnibr and Robert David . The 
influence of tho anion combined with the base cocaine 
on the anaesthetic activity of this alkaloid The 
anaesthetic values found range from 0-2 for tho 
citrate to 12 for the phenylacetate, tho chlorhydrate 
being taken as unity. Daniel Gardner and Mlle 
Maria Luciana Cabelli : The biological properties 
of oarvacrol Paul Wintrbbbrt The unity of 
development and birth of individuality m tho 
physiological epigenesis of Amphibians Fred Vl4s 
and AndrA de Coulon • The appearances of 
spontaneous cancers m raising mice on tho ground, 
in relation with the differences of cage and earth 
potential. Raymond Latarjet , The influence of 
variations of atmospheno ozone on the biological 
activity of solar radiation. In treatment with sun¬ 
light it is not sufficient to base the calculations on 
hours of exposure. Owing to the variations in solar 
activity, some kind of physical measurement, such 
as a photo-electric oell, is necessary. Yervante 


Manouklian Syphilitic placentas: small forms of 
the treponemo and syphilitic ultra-virus. Baruch 
Samuel Levin Tho purification of lymph with the 
aid of X-rays The virus used in vuccmation against 
small-pox resists X ray doses many tunes larger than 
those killing Sbtphylococcus Experiments are 
described showmg that ordinary lymph can be 
rendered free from organisms by X-rays in suitublo 
doses without losing its physiological properties. 
Georges Djian . A method of kinomatographic 
radioscopy 

Brussels 

Royal Academy (Bull Claaae Set , 31, No. 3, March 
2, 1936) G CesA.ro Somo remarks on hyperbolic 
arcs Elementary relations between hyporbolio and 
circular functions are discussed. I’ Stroobant 
Report on the work of the National Astronomical 
Committee during 1934 (! Boulinoand Stability 

of mathematical propositions The logio of mathe¬ 
matical propositions , definitions of the terms ‘stable’ 
and ‘unstable’ and applications M Winants 
Hyberbohc equation of the third order with constant 
coefficients and of (.ategory III . solution of Cauchy’s 
problem by the method of successive approximations 
L Martin On the exchange property of Rio- 
mannian functions relativo to linear systems of the 
second order of two mdepondent variables and re- 
forrod to their characteristics parallel to the axes 
L L acre mans On a b national transformation of 
space considered by Caporali H Geiringer A 

new method of theoretical statistics (problem of two 
dimensions) (2) H Skliomav Report on the work 
of the National Committee for Geodesy and Geo¬ 
physics during tho years 1931-34 Marla J. 
Lejeune First trials of a radiographic study of the 
skeleton of actual Hexacoralla X-ray photographs 
furnish information on the skeletons of these animals 
without tho necessity of first removing and so destroy¬ 
ing the soft parts 

Vienna 

Academy of Sciences, March 14 Othmar Ruthner 
and Julius Zellnek Chemistry of the higher 
fungi (23) Oeaaler fimbriatua, Fr and Polyatictua 
velutmua, Pers The first of these contains ergostorol, 
fatty acids, mannitol, traces of urea, and a poly¬ 
saccharide , tho second contains tho magnesium salt 
of a new, crystalline acid, a corebrm-hke mibstanco, 
orgosterol, niycose, solid and liquid fatty acids, a 
tonnoid material, glucose, choline and a water- 
soluble polysaccharide Julius Zellner Chemistry 
of tho lichens (4) Qyrophora DiUenn, Mull Arg 
and Parmelui furfuraceu, L The first of those, an 
American lichen, contains orgosterol, caroteno-like 
substances, fatty acids, gyrophonc acid (probably 
also lecanonc acid), mannitol, glucose, liohemn and 
another sunilar polysaccharide From the second, 
ergostorol, fatty acids, atranorin, physodic acid, 
resinous materials, erythntol, lichenin and another 
similar polysaccharide were obtained Willibald 
Jkntschke . Ionisation measurements on separate 
a-rays By means of the double tube electrometer, 
which allows of the measurement of the ionisation 
of separate corpuscular rays, the ionisation per mm 
of air for polonium and thorium C' a-particles has 
been determined. By simultaneous double registra¬ 
tion of a single ray, Hie range and specifio ionisation 
at the relevant point of the path were ascertained 
independently of one another Raimund Schiedt : 
Method of counting the a-particles emitted by 
uranium. The arrangement used ls^basod on tho 
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principle of the tube electrometer, and permits of 
proportional strengthening, of the primary ion 
- quantities Euoen (Juth and Hermann Mark : 
Application of inner-molecular statistics to the 
projx'rties of long-chain, especially highly poly¬ 
meric, substances Consideration of the stretch curve 
and the thermodynamic behaviour of rubber indicates 
that the extraordinary reversible elasticity of rubber 
is a consoquenco of the flexible long chains of which 
it is composed. The elasticity ot aliphatic < ham-like 
compounds, especially long-chain oils, disappears on 
passing to structures with numerous side-( hams, 
which prevent froo rotation, and is lacking also with 
systems consisting mainly of aromatic components 
The elasticity of sulphur is also explamable by the 
presence of chain like molecules , solid crystalline 
sulphur, on the other hand, consists of ring shaped 
molecules of the formula S, 

March 21 Karl Metz • C'horistites from the 
Carmthian Alps Several spocios of this sub-genus 
of the brachiopod family Spirifer from the upper 
carbonaceous of the Carmthian Alps are describ'd 
Raimund Schtedt The number of a-particles 
einitbsl by radium Counts were made with two 
U,0, preparations of different uranium contents by 
means of the arrangement recently described 
Tried rich Hecht The uranium contents of the 
UtO, preparations were determined Friedrich 
Hehnegger and Berta Kahlik The determination 
of very small amounts of uranium, and the uranium 
content of sea water A speotrographic method, 
making use of the fluorescence of uranium in sodium 
fluoride, was used The water of the Scandinavian 
coasts contains from 3 6 x 10-’ to 2*3 x UH gm 
uranium per litre Lambrecht Wissoott Mass 
spectrum of the positive rays of radium C' Oswald 
Richter Induction of the destruction and mainte¬ 
nance of chlorophyll and of assimilation by ultra- 
violot rays of less than 300mp from very powerful 
quartz mercury lamps Rudolf Inzingeb Geo¬ 
metry of torses Ernst Peter Picx . Transference 
of high and low blood pressures Armin Dadieu and 
Hans Kopper . Raman spectra of heavy hydro¬ 
cyanic acid and heavy hydrogen sulphide The fre¬ 
quency of tho C N band falls from 2,004 cm - 1 in 
HC'N to 1,906 cm -» in DON, that of the D-C band 
in DCN remains to be determined D,S shows a 
single strong Raman line at 1,876 cm -* Viktor 
Piet8chmann A new family of eels from Hawamn 
waters Heteromyrus atolli, nov. gen , nov. spec., is 
described 


Forthcoming Events 

[Meetings marked with an asterisk art open to the public ] 
Sunday, June 2 

British Museum (Natural/ History), at 3 and 4 30_ 

M A. Phillips: “British Birds". 

Wednesday, June 6 

Geological Society, at 8 30 —Prof J S Lee “The 
Tectonic Pattern of China and its Bear mg upon the 
Problem of Continental Movement” 

Thursday, June 6 

S*. Mary’s Hospital, London, at 6.—Sir Henry H. 
Dale: “The Active Substances in Ergot a Thirty 
Years’ Review” * 

Chadwick Public Lecture, at 6—(at The Chelsea 
Physio Garden, Swan Walk, 8 W.3) —Sir E. John 
Russell 1 “Modem Changes in Food Production” * 
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Encouragement of Discovery and Invention* 

A FEW years ago the International Committee 
* of Intellectual Co-operation, “considering 
that intellectual property was not then sufficiently 
protected and that scientific property particularly 
was at that time not protected at all, entrusted a 
subcommittee consisting of MM Destree, Millikan, 
Ruffini and de Torres Quevedo with tho duty of 
oxamimng the means by which this protection 
might be assured” Many schemes for affording 
protection were examined, among them being one 
for the establishment of an international bureau , 
a second, for tho creation of a fund contributed 
to by manufacturers , a third, for tho donation 
of Government funds to the discoverer , and a 
fourth, for the extension of the patent system to 
include scientific discoveries No definite scheme 
for protecting scientific discoveries was, however, 
adopted, and in consequence the problem of afford¬ 
ing protection was afterwards reconsidered by a 
committee of the American Association for tho 
Advancement of Science After careful considera¬ 
tion of tho problem the committee expressed the 
opinion, first, that the results of research (other 
than medical research) that have any possible 
commercial importance or industrial application 
should be patented , and secondly, that apart from 
this variation of tho means at present adopted 
for protecting scientific discoveries, no practicable 
and desirable alternative had been proposod 
The opinion that the results of research should bo 
patented is apparently licmg widely followed in 
Great Britain, if it is permissible to judge from 
tho fift> -second Report of tho Comptroller-General 
of Patents, which has just been published 

In a statement on the trend of invention during 
tho year 1934, the Report states, for example, 
that considerable advance in the field of patented 
chemical invention has been shown in sensitising 
dyes used for photographic purposes, due to a 
closer understanding of the relationship between 
absorption spectra and chemical composition of 
the dyes, whereby sensitising action over increas¬ 
ingly diverse parts of the spectrum is obtained 
Further, although the discovery of the hydrogen 
isotope, deuterium or diplogen, is at present 
mainly of academic interest, applications are being 
received of means for obtaining ‘heavy water’ and 
for the production of organic compounds con¬ 
taining ‘heavy hydrogen’. Attention is being 

• Patents, Designs and Trade Marks FUlr-eeoond Report of the 
Comptroller-General of Patents, Designs and Trade Marks, wiili 
Appendices for the Year 103*. Pp *4 (London H M. Stationers 
Office, 1039 ) 44 net 
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increasingly directed to sexual and other hor¬ 
mones, and a better knowledge of their chemical 
constitution has brought appreciably nearer the 
synthesis of some of those bodies and the manu¬ 
facture of compounds or derivatives which exhibit 
to some extent the physiological properties of 
the hormones 

Tho Report states also that in the electrical 
arts there have been noteworthy developments 
m connexion with heavy-current are rectifiers of 
tho non-mercury type, arc-less switching in high- 
power switch gear, high-frequency induction coils 
with compressed powder cores of low permeability, 
and permeability tuning units in which the 
magnetic properties of tho cores differ according 
to tho positions of the coil and core There has 
been a continued increase m inventions in con¬ 
nexion with electrical discharges through high 
vacua or gaseous media as, for example, m X-ray 
tubes of hitherto unknown proportions working 
on voltages of the order of half a million In 
electrical impedance networks for filtering and 
other purposes, the mathematical technique is 
being developed in such a manner as to enable 
problems of increasing generality to be solved by 
systematic methods Tho prospect of commercial 
broadcast television has made cathode ray tubes 
the focus of much invention, and is leading to the 
development of amplifiers suitable for handling a 
wide range of frequencies and to the use of special 
oscillators for producing deflecting potentials of 
saw-tooth wave form It will bo agreed from these 
examples in the Report that some scientific men 
in Great Britain at least appear to be following 
the advice of tho American Association com¬ 
mittee to patent those results of research that 
have any possible commercial importance or 
industrial application. 

The American Association committee also ex¬ 
pressed the opinion that, apart from patenting the 
results of research, no practicable alternative to tho 
very inefficient means at present adopted for pro¬ 
tecting scientific discoveries has been proposed As 
this opinion has been generally accepted, it ap¬ 
pears probable that the present inefficient means 
will perforce oontinue, and therefore it is advisable 
that consideration should from time to time be 
given to the question whether the existing 
machinery of the rewards for discoveries and 
inventions can be made to work more efficiently 
than it has hitherto done. An important part 
of this machinery is the publication in proper 
form of discoveries and inventions, because the 


encouragement of work ni those fields, whether it 
be by honours, professional appointments, patents 1 
or otherwise, is very largely dependent ultimately 
on public acknowledgment of the results The 
Report brings to mind the different methods of 
considering and publishing those scientific dis¬ 
coveries that are not patented, and inventions that 
are, and leads to two suggestions for improving 
these methods 

The first suggestion relates to the form in which 
scientific papers and specifications of inventions 
are published The specifications of all patonted 
inventions have undergone examination in the 
Patent Office by examiners expert in the various 
subjects and have been accepted by the Comp¬ 
troller and published in a form that ends with 
“a clear and succinct statement of claim” of what 
constitutes the invention Further, the inventions 
have been classified according to the subject- 
matter and the classification published, although 
tho Report states that 

‘‘The rise of new arts and the rapid and unpre¬ 
dictable developments in others during the past 
few years have raised serious and urgent problems 
in the classification of the subject-matter of 
specifications Some progress has been made in 
the solution of these problems, and it is hoped that 
a revised classification of such matters as the auto¬ 
matic control of machines and apparatus, and the 
manufacture of synthetic resins and cellulose and 
its derivatives, will soon be ready for publication.” 

It might be difficult for our scientific societies 
to deal in a similar manner with tho various papers 
that they publish, but it would probably simplify 
their procedure, and it would certainly facilitate 
classification and future reference, if they were to 
insist that each paper should contain a clear and 
suocinct statement of what the author olaims as 
his discovery m view of the state of scientific 
knowledge at the date of publication. The mass 
of published scientific papers that are insufficiently 
classified, and contain only vague description, is 
increasing at such a rate that it seems likely to 
constitute a mountainous obstacle in the path of 
future generations of scientific research workers. 

The second suggestion relates to the conditions 
under which scientific papers and specifications of 
inventions are accepted Scientific societies appear 
to be more favourably placed for considering 
papers submitted to them than is the Comptroller- 
General of Patents for dealing with specifications 
of inventions, in that societies can refuse any 
paper on the ground of subjeot-matter or rather lack 
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of it, while the Comptroller is not, in general, em¬ 
powered to refuse to accept a specification on the 
ground of lack of subject-matter of the invention. 
One result of this limitation of the power of the 
Comptroller is that there liavo como into existence 
many ‘paper’ patents that are clearly invalid and 


are a nuisance to the public It would certainly 
bo no harm to the really meritorious inventor, and 
would probably be greatly in the public interest, 
if the Comptroller were empowered to refuse to 
accept a specification on the ground of lack of 
subject-matter 


Relativity, Thermodynamics and Cosmology 
Relativity, Thermodynamics and, Cosmology By 
Prof Richard C Tolman (International Series 
of Monographs on Physics) Pp xv +502 
(Oxford Clarendon Press, London Oxford 
University Press, 1934 ) 30s net 

'T'HE general theory of relativity has now been 
*- before the scientific world lor some twenty 
years, and the special theory considerably longer 
Fifteen or sixtoen years ago, the theory may be 
said to have definitely superseded Newtonian 
mechanics in the treatment of macroscopic 
phenomena, and the whole of physical scienoe, 
with the partial exception of atomic problems, 
acquired a now foundation The superstructure, 
of course, was in the mam unaltered, for the new 
mechanics faded into the old for all but the moat 
fundamental matters, but the basic laws and equa¬ 
tions of physics demanded re-statement, and m a 
few particulars their requirements were at variance 
with those of classical theory. In these circum¬ 
stances there was clearly a need for a general 
statement of the new position, and for more than 
a decade this need has been satisfied for English- 
speaking readers by one book—Eddington's well- 
known “Mathematical Theory of Relativity” 
There is now a second 

Comparison is inevitable, and fortunately can 
be made without invidiousness In the first place, 
sinoe Eddington’s latest edition differs only slightly 
from its original, Tolman’s book presents the 
achievements of twelve years’ work of which “Tho 
Mathematical Theory of Relativity” takes no 
account. Eddington’s treatment of cosmology, 
for example, is confined to a description, without 
details, of the now outgrown Einstein and de 
Sitter universes, while Tolman devotes 150 pages 
to a comprehensive discussion of all the models 
of the universe (exoept that of Milne, which stands 
outside the applications of general relativity) that 
have been proposed Muoh of this seotion repre¬ 
sents his own original work. Again, thermo¬ 
dynamics—which, as an important branch of 
mechanics, must obviously be re-expressed in 
relativity terms— is given full treatment by Tolman 
(whose book, In fact, most now be regarded as 


the only up-to-date treatment of thermodynamics 
m existence) but is untouched by Eddington This 
work is entirely Tolman’s own, except for the 
contributions of collaborators in some of the 
applications On the other hand, in order to cover 
so wide a field as Tolman has chosen, some sacrifice 
of detail has been neoessary, and for the mathe¬ 
matical proof of many of the fundamental relations 
the reader is referred to Eddington Useful 
appendixes summarise notation, formulae and 
constants which frequently occur 

The most important difference between the 
books, however, arises from the difference m 
outlook of the writers Eddington presents 
relativity as the spectacle seen from a certain 
extra-physical point of view Tolman, adhering 
more closely to the historical development, may 
bo said to describe the journey towards the present 
position from which Eddington looks back to 
survey the landscape his culmination is Edding¬ 
ton's origin Thus, while to Eddington special 
relativity is a particular oase of the general theory 
m which the happen to be oonstant, Tolman 
sees it as a necessary step to general relativity and 
gives it independent and equal treatment Edding¬ 
ton is preoccupied with the idea, Tolman with the 
application, Eddington with the philosophical 
aspeot of physics, Tolman with the physical aspect 
of philosophy 

It is a neoessary consequence that the books will 
appeal to minds of different types Those who 
find themselves responding to and enlightened by 
Eddington's treatment will tend to olassify 
Tolman’s work as a textbook valuable for oc¬ 
casional reference and for enabling one to pass 
examinations Those, however—and they are 
many—to whom Eddington is mystioal and even 
unintelligible, will probably find in Tolman 
precisely what they have been looking for—a 
clear, aocurate, physioal account of an important 
branoh of pure and applied science Blessed are 
they who can appreciate the qualities of both, for 
theirs is the kingdom of relativity 

It is impossible in a brief review to indicate 
more than the outstanding features of such a book 
as this. First and foremost, the admirable ‘sanity’ 
of the treatment calls for comment. By this we 
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mean that consistently and evidently easily main¬ 
tained attitude of stability between the Charybdis 
of unbridled speculation and the Soylla of blinkered 
restriction to the palpable and tangible, which in 
these days is so difficult to preserve and so rarely 
found. The representation of a physical system 
as a Riemannian manifold is clearly desenbod 
and its advantages emphasised, but it is never 
regarded as more (or less) than a very useful 
device, and m the discussion of both special and 
general relativity the geometrical treatment is 
given as an independent account of the phenomena 
running parallel to the mechanical or analytical 
account In the oosmological section, again, it is 
never “the universe” that is discussed, but 
“models of the universe”, and the relations between 
such models and astronomical observations are 
clearly pointed out One of the most valuable 
sections of the book, in fact, is that which treats 
of the wide gap separating the coefficients, g^, of 
relativity formula! from the measurements actually 
made in the observatory The connexion, for 
example, of what we call the law of nebular 
recession” with these coefficients on one hand, and 
with the blackening of a photographic plate on the 
other, though one ot the most difficult and 
important problems of modem science, is usually 
slurred over as though it did not exist Hero 
alone, so far as we know, is an attempt made to 
deal with it, and though the final treatment 
probably yet remains to be given, one rises from 
this book with a greatly clarified viow of the 
nature of the problem 

The writing is clear and unadorned, though 
never repellent by its austerity If occasionally 
we would like a little more elaboration, we are 
more often thankful that the ideas are expressed 
so concisely and not obscured by excessive eluci¬ 
dation No attempt is made to describe the 
various unified theories that have been proposed 
with the object of moluding gravitational and 
electro-magnetio phenomena in a single scheme of 
mathematical expression A wholly satisfactory 
theory of this type has not yet appeared, and it is 
probably wise to leave the whole matter outside 
a book which, however it may have to be modified 
as knowledge grows, does at least represent a 
consensus of opinion among those interested in 
these matters at the present time 

From one point of view, the most important 
section is that dealing with thermodynamics 
This, as has been said, is Tolman's own peculiar 
field, and although the re-expression of thermo¬ 
dynamics in relativistio terms has at present no 
practical application outside cosmology, its effect 
there is sufficiently revolutionary to claim for it 
much greater attention than it has yet received. 
For some reason a physical system gains 
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enormously m popular prestige if it is called “the 
universe”, and the prospect of the final running- 
down of the universe has caused sufficient heart¬ 
burning to make a statement of the actual 
probabilities very desirable According to re¬ 
lativistic thermodynamics, equilibrium in a gravi¬ 
tational field requiros not uniform temperature 
but a temperature gradient to prevent the flow 
of heat from regions of higher to those of lower 
gravitational potential Reversible processes can 
take place at a finite rate, and irreversible pro¬ 
cesses are possible without the attainment of a 
maximum entropy Consequently, to use Tolman’s 
very cautious words, “at the very least, it would 
seem wisest if we no longer dogmatically assert 
that the principles of thermodynamics necessarily 
require a universe which was created at a finite 
time m the past and which is fated for stagnation 
and death in the future” Disagreement with 
these results would be intelligible, though they 
have nevor been challenged and are accepted b\ 
many relativists, including Einstein himself What, 
is incomprehensible is the neglect, excusably 
mistakeable for a conspiracy of silence, which has 
been their lot while the doctrine of the inevitable 
heat-death of the universe has been preached as 
an inevitable requirement of modem science 
Mention should be made in conclusion of the 
excellent printing There are a few misprints, but. 
we have noticed none that seriously affects the 
arguments Herbert Dinolk 

Primitive Vital Statistics 
Primitive Society and its Vital Statistics By Prof 
Ludwik Krzywioki. Pp xni+589. (London 
Macmillan and Co , Ltd , 1934 ) 20s net 

TN order to form a pioture of the state of society 
^ at any time or place, some knowledge of the 
density and the distribution of population is very 
much to be desired, and may even be said to be 
almost indispensable In its absence the picture 
can have no clear outline. If, in addition, some¬ 
thing can be said about marital conditions and 
about vital statistics (and m particular about the 
expectation of life), suoh details are very illuminat¬ 
ing It is a matter for comment that historians 
and anthropologists seem so often to be unaware 
of the importance of the matter It is true that 
it is only for recent times and for oertain peoples 
that the information is at all complete ; but there 
is much information of some interest, and yet 
there is a failure to see its importance and to use 
it If anyone doubts this, let him examme some 
history textbooks, and notice how Beldom the 1 
heading ‘population’ occurs in the index For 
compilers of anthropological textbooks there is the 
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excuse that the information has not been sum¬ 
marised hitherto, and therefore, such as it is, is 
not easily available But this does not excuse the 
anthropologists, who have seldom given the 
matter much attention when in tho field, and have 
never attempted to gather together the facts that 
are known 

It has been left to the professor of social history 
at the University of Warsaw to perform tho latter 
task. Dr. Krzywicki has worked on the problem 
for more than thirty years, and now presents us 
with the results of his researches The efforts of 
one man, however long pursued, cannot fully 
cover so enormous a field, but it may be said that, 
whereas there was formerly no organised know¬ 
ledge of the population and vital statistics of 
primitive society, we now havo a wealth of data 
subjected to critical analysis Dr Krzywicki is 
very fully aware of the defective nature of the 
material available With the best will in the 
world it is very difficult for observers m the field 
to obtain correct statistical data in any quantity 
about primitive races In fact, as tho author 
{mints out, observers have seldom been much 
interested in this side of native life, and in oon- 
Requenoe the existing numerical data “havo really 
just got by chanco into the pages of books of first¬ 
hand information” 

The first matter to winch tho author givos 
attention is the size of the tribe and the density of 
population Here, as in regard to tho other 
problems examined, the most extensive data come 
from Australia and North America He finds that 
out of some 120 Australian tnbes, 70 number less 
than 600 persons, tho average for all the tnbes 
being less than 660 In North Amenoa the average 
size is greater, but out of some 600 tnbes more 
than 300 number less than 1,000 persons. In the 
rest of Amerioa the position is similar. The stnot 
limitation thus placed upon social intercourse is 
certainly a faot of the first importance in the 
attempt to understand primitive society and tho 
stagnation which it characteristically exhibits 

The author next addresses himself to tho dying- 
out of primitive races after contact with Europeans 
His explanation is in line with that of other workers 
on the subjeot. The death-rate rises owing to the 
introduction of new diseases , tho native scheme 
of life is destroyed. In consequence, there is little 
or no objdct in attempting to rear children who 
are likely to die, and for whom, if they survive, 
there is no obvious plaoe. Therefore abortion and 
infanticide become more prevalent just when they 
are less needed 

The largest part of Dr Krzywicki’s work, how¬ 
ever, is concerned with the vital statistics of 
primitive races before contact with Europeans 
had produoed marked results. We are given a 


great mass of material, it is unlikely that any 
important additions to it will ever be made, 
beoause the search of the literature has been so 
thorough and tho opportunities of getting new 
information are now so restricted The evidence 
points to a low fertility and a high infant mortality 
everywhere among primitive races It is unusual 
for a woman to boar as many os five children , the 
common number seems to havo been between 
three and four Only about fifty per cent reach 
maturity Though Dr Krzywicki finds that mfant- 
loido was in some places very prevalent, he does 
not regard it as a very important factor, for two 
reasons The children killed wore sometimes the 
weaker , more often they were from a family 
where there were already young children , there¬ 
fore m any case tho chance of survival was remote 
Though for tho most part the author is concerned 
with collecting and analysing the faots, he also 
enters into some interesting discussions as to their 
implication, as for example, of tho importance of 
tho small size of the tribe 

A M Cahr-Saitvders 


Life-Histones of Farm Weeds 
Prof Dr E Korsmo'a Weed Plates Series 1 
Plates 1-30, comprising 42 Species of Weeds 
on Cultivated Soil 84 cm x 64 cm With 
Descnptive Booklet Pp 78 (Oslo Norsk 
Hydroelektnsk Kvaelstofaktieselskab Leipzig 
Koehler and Volckmar A -0 und Co , 1934 ) 
Paper, 22 gold marks , Leather paper, cloth 
edges and eyelets, 38 gold marks 
ROF KORSMO has conceived and produoed 
the most accurate and detailed exposition 
that has ever been attempted of many common 
weeds in all stages of development. With tho aid 
of generous financial support, from Norwegian 
producers of synthetic nitrogen, three senes of 
thirty plates each havo been prepared for use as 
wall diagrams, specifically for teaching purposes 
The drawings have been made from living plants 
in natural colours, under Korsmo’s personal 
direction and control, and their detailed accuracy 
is remarkable. Tho plates are accompanied by a 
separate text giving the common names of each 
weed in a dozen languages, and a general de- 
senption of its charactenstics and habits, together 
with explanations of the plate figures This text 
is being published in various languages, as most 
of the weeds are cosmopolitan in distribution 
The illustrations cover a wide field, the aim being 
to show all the features characteristic oi each 
weed during its life-history To this end, the 
morphological sketches are frequently supple¬ 
mented by anatomical drawings, as, for example, 
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in Chenopodium album , where a leaf section shows 
the unusual type of pubescence m this species In 
Taraxacum officinale the regeneration from muti¬ 
lated roots under various environmental con¬ 
ditions is demonstrated, together with sections 
showing the origin of secondary shoots It is 
impossible to indicate tho wide range of develop¬ 
mental stages covered in these plates, but it is 


safe to say that all teachers of agriculture and 
students will find the plates a mine of information,* 
and that experts are the richer by a valuable work 
of reference Prof. Korsmo is to be congratulated 
on tho outstanding merit and value of this work 
and, not loast, upon the ability and sympathy of 
the artists responsible for the drawings 

WEB 


Short Notices 


The Endless Quest Three Thousand Years of Science 

By F W Wostaway Pp xx | 1080 + 51 plates 

(London, Olasgow and Bombav Black if* and bon, 

Ltd , 1934 ) a Is. net 

It is very difficult to review such a book as this— 
or perhaps we should say “this book”, for there can 
scarcely be another such Judged by tho aim winch 
the title suggests it is, of course, a failure to deal 
adequately with 3,000 years of science in a single 
volume is a sheer impossibility The impossibility 
is, in fact, so obvious that such a judgment would 
clearly be absurd We can only take the book as 
an isolated phenomenon and record its effect on a 
mind freed from preoccupation with ideas of what 
it should be Whon this attitude is adopted, the 
result is wholly pleasurable Tho author talks to us 
out of a vast store of knowledge in a manner which, 
subject to a broad classification on a chronological 
and subject basis, is delightfully informal Bio¬ 
graphical notes, descriptions of scientific institutions, 
quotations, expositions, criticisms, reflections mix 
with one another m the most casual way, and it is 
hard to imagine a more satisfying book into which 
to dip at those not infrequently occurring intervals 
which are too brief for systematic work and too long 
to be wasted Photographs and diagrams are 
numoroiiB and excellent; there aro questions for the 
problem-minded and bibliographies for those who 
wish to pursue the subjects raised ; and there is a 
good index. 

Of the two possible viewpoints—those of the 
present timo and of the timeless observor—Mr 
Weataway has chosen the former, hence recent 
work assumes a prominence oven greater than that 
to be expected from its great bulk From this cause 
arises what is perhaps the chief defect of the book ; 
it is difficult on any grounds to justify the inclusion, 
m an account of 3,000 years of scionce, of the remarks 
of individual speakers at' a Royal Society discussion 
on heavy hydrogen, for example But away with 
criticism • the book is a pleasure to read, and we 
are grateful to Mr Wostaway for it. H D 

Annual Reports on the Progress of Chemistry for 1934 . 

Vol. 81. Pp 442. (London Chemioal Society 

1B3S.) 10s. 6d 

Much fundamental work is summonsed in the 
Chemical Society’s Annual Reports for 1034. Mr. 
R P. Bell gives an account of the heavy isotope of 
hydrogen. ‘Heavy water’, or deutenum oxide, is in 


fact, now an article of commerce, being separated bv 
an electrolytic method Dr L. A Woodward’s 
section on the Raman effeot gives a connected 
aocount of some of its applications, Dr N V 
Sidgwiek discusses tho theory of resonance and the 
co-ordination of hydrogen, and presents a short 
statement on heats of formation in homologous 
series, Mr E J Bowen contributes a review of 
work in chemical kinetics ; Mr. Bell is responsible 
for sections dealing with olectrolytes, kinetic salt 
effects, and acids and bases , whilst Dr H. W 
Thompson refers to the emission of electrons in 
chemical change, to certain spectroscopic considera¬ 
tions, to nuclear moments, to tho structure of liquids, 
to optical activity, to valency and the structure of 
molecules, to supersonto waves, and to optical 
phenomena and energy transfers Prof R Whytlaw- 
Gray gives an account of atomio woight work , Dr 
W. Wardlaw of metallic carbonyl and mtroayl com 
pounds, of molecular structures, and of some of the 
rarer metals j Dr E S Hedgos discusses the cor 
rosion of metals The report on aliphatio organa 
chemistry is presented by Dr H D K Drew, Dr 
R 8 Morrell, Dr E L. Hirst and Dr S Peat, Dr 
GAR Kon and Dr T G Pearson are responsible 
for that on the homooyclic division, and Dr. E. E 
Turner for that on the heterocyclic division An 
alytioal chemistry is m the charge of Mr. B A Ellis, 
Dr. J J Fox, Dr S. Glasstone and Mrs J. W 
Matthews. Dr C. P. Stewart and Mr A G Pollard 
present an account of advances m biochemistrv, 
whilst Dr N. Feather discusses radioactivity and 
subatomic phenomena These reports aro universally 
valued by chemists and others who wish to keep 
abreast of modem developments in the subject 
A A.E 

Chemical Engineering Plant Design. By Prof Frank C 
Vilbrandt. (Chemical Engineering Senes.) Pp. x + 
341. (New York and London : MoGraw-Hill Book 
Co., Ino , 1934.) 24*. net 

Anyone who purchases this book from its title and 
expects to acquire information on the design of 
various machines and plant used m chemical works 
will be disappointed, since the various chapters are 
devoted to such subjects as location, foundations, 
drainage, buildings, pumps, piping, and flow diagrams, 
power and power transmission, and preconstruction 
cost accounting. The problems considered, therefore, 
are those associated with the layout and construction 



June 8, 1935 


NATURE 


of a chemioal works and not tho design of the indi¬ 
vidual machines installed therein, although in one 
chapter entitled “Selection of Process Equipment” 
bnef descriptions aro given of the types of machines 
suitable for specifio operations m chemical works 
Throughout the book there are copies of ques¬ 
tionnaires issued by various firms to enable them to 
assess the purchaser’s requirements before submitting 
n quotation. There is also a large number of tables 
giving data upon a wide variety of subjects which 
would be valuable to anyone planning or constructing 
a chemioal works As the theory underlying any 
design is not fully discussed, tho utility of the book, 
which might well bo entitled “Problems in Planning 
a Chemical Works”, depends upon the data and 
hints accumulated from practical sources 

The English in places is somewhat involved and 
prevents the reader easily acquiring tho information 
which tho author wishes to impart 

Introduction to Early Roman Law Comparative 
Sociological Studies By C W Westrup The 
Patriarchal Joint Family 2 Joint Family and 
Family Property Pp m-f 11)2 (Copenhagen 
Levin and Munksgaard, London Oxford Uni¬ 
versity Press, 1934 ) 12s tW net 

In this volume—a memorial volume to Sir Henry >S 
Maine—tho author reviews two aspects of tho family 
as an institution in the life of early Rome in so far 
as it is reflected in early law In tyjie it conforms 
to the pattern of tho Iudo European joint family It 
is compared here with tho family as it is found in 
the records of, or in survivals among, tho Indo- 
European peoples, Teutons, CcltR, Slavs and Indians 
The controlling factor in both family organisation 
and inheritance of property was first the necessity 
for ensuring the continuanco of the family cult and 
secondly the desire to preserve property as a group 
possession. Tho latter in tho mind of the practical 
Roman was the more important binding force in 
securing the perpetuation of the family tio, centring 
m the inheritance by the oldest sou as the controlling 
power in the group, but without the right of absolute 
possession or disposal The author here examines 
in detail the modifications of the type which wore 
introduced in Roman practice and traces the course 
of development in the idea of tho family anil familj 
property under the influence of various factors, of 
which in the mam the growth of the concepts of the 
individual family and individual property were the 
most decisive 

Elementary Qualitative Analysis By Dr F. M 
Brewer Pp vin + 228 (Oxford . Clarendon Press ; 
London :*Oxford University Press, 1933.) 6a net. 
There is a gratifying tendency for modem general 
text-books on analysis to become something more 
than collections of tables and recipes by the extension 
of their Scope to include other matter . thus, a text 
on the quantitative side will deal with the underlying 
physico-chemical considerations. In the present 
handy volume, which for the sake of brevity confines 
itself to the familiar arbitrary common radicles, an 
attempt is made to emphasise the connexion between 


the analytical groups and tho groups of the Periodic 
Table, thus combining the goneral behaviour of an 
clement with its analytical reactions As an example, 
it is pointed out that, with one exception, those 
metals which are precipitated by hydrogen sulphide 
from acid solution occur in Nature predominantly as 
sulphides ; this relationship, which can be extended 
to other insoluble compounds utilised m qualitative 
work, has a perfectly simple explanation, and yet 
is almost universally overlooked 

Of tho general descriptive matter, little need be 
said since almost of necessity it must follow the 
familiar lines; nevertheless, in v lew of the dual 
purpose of tho book, the volume has a just claim 
for favourable consideration among the numerous 
members of its particular class B A E 

Encyclopaedia of Veterinary Medicine, Surgery and 
Obstetrics Edited by Prof Oeorge H. Wooldridge 
(Oxford Medical Publications ) Second edition 
In 2 vols Vol 1 Veterinary Medicine Pp 
xvi + 836 + xlix-|-2 plates. Vol 2 Surgery and 
Obstetrics Pp vm-|-837-1852 +li -f-plates 3-6 
(London OxfoiU University Press, 1934 ) 126s 

not 

This encyclopwdia, edited by Prof George H 
Wooldridge, professor of medicine and hygiene at 
the Royal Voterinary College, London, is written by 
a panel of forty-eight veterinarians, all recognised 
authorities in their special subjects Intended to be 
of use to general practitioners, owners of valuable 
animals and medical men interostod in animal 
diseases, pathological detail is reduced to the minimum 
necessary for tho understanding of clinical conditions 
In keeping with the growing importance of the 
subjects, new chapters on deficiency diseases and 
endocrinology have been introduced in this, the 
socond, edition Tho work is comprehensive, 
authoritative, well illustrated, and arranged on a 
systematic as opposed to an alphabetical plan A 
table of contents, author and subject index make 
reference easy The work will be of real valuo to all 
interested in the more practical aspects of unimal 
disease 

The Indus Civilization By Dr Ernest Mackay Pp 
vui+2104 16 plates (London Lovat Dickson 
and Thompson. Ltd , 1935 ) Os net 
This little book is the first of a series of handbooks 
of sectional archaeology, authoritative but not 
technically advanced, intended for both the goneral 
reader and the student Dr Mackay has covered 
the mam outline of the results of tho excavation of 
the prehistoric sites of northern India and tho rela¬ 
tions, chronological and cultural, of the Indus 
civilisation adequately and with the lucidity to be 
expected from his intimate and detailed knowledge 
Ho appends a useful bibliography and an excellent 
senes of small but very clear illustrations If the 
volumes which follow maintain the standard of the 
first—and they should if the names of the authors 
who are to contribute may be taken as a guarantee — 
this senes will be a distinct addition to the literature 
of ‘soienoe made popular’ in tho best sense 
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The Differential Analyser 


By Prof D R Hartree, f r S , Beyer Professor 
Purpose 

HE application of mathematics to problems 
both of pure and applied science often leads 
to differential equations which have no formal 
solution m quadratures or m terms of tabulated 
functions, but for which numerical values of the 
solutions are required Until recently, the only 
available methods for ovaluuting the solutions of 
such equations were graphical methods, which are 
rather limited m scope and accurat v, and numerical 
methods, which are lengthy and require continual 
concentrated attention on the part of the worker, 
and rapidly become more laborious the more 
elaborate the equations So the development of a 
meohanioal method, rapid, accurate, and applicable 
to a wide range of equations, is an advance of 
considerable importance, with applications to a 
wide range of problems of scientific and technical 
interest 

Such an advance has been made by Dr V' 
Bush, of the Massachusetts Institute of Technology, 
by the development of a machine known as the 
differential analyser, of winch the first was designed 
and built there 1 The general idea of such a 
maohine in the abstract is due to Lord Kelvin 1 , 
but the practical design of a machine which could 
be made, and would work accurately when made, 
is due essentially to Dr Bush 

A similar maohine, with which the writer has 
been closely concerned, has been built at the 
University of Manchester , a short notice of the 
formal opening of this machine appeared in 
Nature recently* Another such machine has 
quite recently been built at the University of 
Pennsylvania 

Construction 

The machine consists of a number of units 
which oan be connected to shafts which drive 
them or are driven by them Theso shafts can be 
connected together by gearing m various ways, 
so that the relations between the rotations of the 
different shafts satisfy various differential equa¬ 
tions. The adaptability of the machine as a whole, 
which is one of its most important features, depends 
essentially on the wide range of possibilities of 
such interconnexions 

The essential units are those called integrators, 
sinoe they oarry out mechanically the operation 
of integration. Each of these is a continuously 
variable gear, consisting of a ffiotion drive from a 
horizontal disc, which can rotate about a vertical 
axis, to a vertical wheel resting on it, the distanoe 
from the centre of the disc to the point of oontact 
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of the wheel with it can be varied by displacmg 
the disc, the axle of which is carried m bearings m 
a carriage which can move along a pair of guide 
bars This displacement of the diso represents the 
integrand, the rotation of the disc represents the 
variable of integration, and the rotation of the 
wheel represents the result of the integration 

(Fig 1) 


A 



It is essential for accurate operation of the 
machine that, in the rotational motion of the diso, 
there should be no slip between disc and wheel 
at the point of contact On the other hand, it is 
often necessary to make such connexions that a 
considerable amount of mechanism is to be driven 
by the rotation of the wheel, and the friotion at 
the point of contact between disc and wheel is 
quite insufficient to provide the necessary torque 
on the shaft To avoid this difficulty, an ingenious 
mechanical servo-mechanism, called a torque- 
amplifier, has been developed by Dr Bush for this 
purpose Its operation is similar in principle to a 
power-operated capstan A band passes round a 
drum which is driven by an independent source 
of power and is continually running ; one end of 
the band is fixed to an arm on the shaft carrying 
the integrating wheel, and the other to an arm on 
another shaft (output shaft) coaxial with it The 
rotation of the integrating wheel tightens the band 
and therefore increases the friction between it and 
the drum, and this additional friotional force on 
the band pulls round the arm attached to the out¬ 
put shaft, so that in effeot the rotation of the 
integrating wheel simply operates as a control of 
the supply of power to the output shaft As 
developed by Dr Bush, this control is very 
delicate, the torque required to operate it being 
about one ten-thousandth of the torque required 
to drive the output shaft, and this small torque^ 
can be provided by friction between diso and 
integrating wheel without any danger of slip 
Other units are input tables, used for supplying 
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to the machine information m the form of a 
functional relation between variables occurring in 
the equation A graph representing this relation 
is fixed to a board spanned by a movable bridge 
carrying a pointer which can be moved along it 
The position of this pointer along the bridge is 
controlled by rotation of a handle, which also 
drives the shaft to which the information expressed 
by the curve is to be transmitted The bridge is 
moved across the table by the operation of the 
machine, and an operator stationed at the table 


In addition, there are differential gears which 
serve to add or subtract the rotations of two 
shafts, and ‘front-lash units’, the objeot of winch 
is to compensate any backlash in the various 
drives This is achieved by a gear tram arranged 
to give a small and adjustable angular advance 
of a driven shaft relative to a driving shaft, at each 
occasion on which the direction of rotation of the 
latter changes 

The machine is driven by electric motors One 
motor drives the shaft the rotation of which 



turns the handle to keep the pointer on the curve 
as the bridge moves 

There is also an output table, similar in con¬ 
struction to an input table, on which the machme 
delivers the result in the form of a graph of the 
solution of the equation For a general survey 
of the behaviour of the solution, this is the most 
convenient form of record, but it is not suitable 
if quantitative results are required, on aocount 
of the distortion of paper with changes of tempera¬ 
ture, etc., and also on account of the time required 
to measure up the ourves An alternative recorder 
is a camera whioh takes photographs, at selected 
intervals, of a set of revolution oounters whioh 
can be connected to the appropriate shafts. 


represents the mdependent variable, and each pair 
of integrators has a motor driving their two torque 
amplifiers, one for each integrator The running 
of the machine is controlled by a set of switches 
plaoed conveniently for an operator who may be 
following a curve on an input table These switches 
operate contactors which control the supply of 
current to the various motors 
A general view of the machine at the University 
of Manchester is shown in Fig. 2, in which the 
mam component units are indicated 

Operation 

The operation of the machine involves two 
processes. first that of setting up the inter- 
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connexions between the units in such a way that 
the relations between certain shafts satisfy the 
equation in question , and secondly the carrying 
out of an actual solution of the equation 

The setting-up is first carried out in diagram- 
mntio form, on paper, and the scales on whioh the 
rotations of shafts represent variables m the 
equation are decided At this stage, experience 
counts for a lot, in discovering how to put an 
equation on the machine, and in deciding between 
various alternative ways whioh may be possible 
The interconnexions on the machine are then set 
up from the diagram The initial conditions for 
the solution are usually supplied to the machine 
in the form of initial displacements of integrators 

There are many equations whioh can be handled 
without any attention from an operator m the 
course of the running of the machine, beyond 
pressing the control switches Other equations 
require the use of one or more input tables, for 
each of which an operator is required as explained 
above 

The process of setting up the machine may take 
from half a day to a day, but once it is set up, a 
solution may be obtained in ten to fifteen minutes, 
this time being practically independent of the 
complexity of the equation so long as it is within 
range of the machine, whereas the process of 
solution of a comparatively simple equation by 
purely numerical means would probably take an 
experienced worker four hours to a day of work 
which needs continuous careful attention, as, 
although it is of a routine nature, it is not altogether 
simple and straightforward , a more elaborate 
equation, or a less experienced worker, would 
require much longer 

Use of the maohine may thus not lead to a great 
saving of tune when only a single solution of an 
equation is required, though even then there is 
considerable saving of mental labour of a routme 
kind But when a number of solutions of one 
equation, for example, solutions with different 
initial conditions, or different values of numerical 
ooeffioients occurring in it, are required, the time 
ocoupied in setting up the machine for the equation 
is a small proportion of the whole period conoerned 
with work on that equation, and the total time 
required to obtain a specified set of solutions may 
then be reduced by a factor of 10 or 20 This very 
large saving of time, and the corresponding saving 
of mental effort, is important not only in dealing 
with problems which would in time be dealt with 
in any ease, but even more m making it practicable 
to undertake extended investigations which without 
suoh mechanical assistance would be altogether too 
laborious and time-oonsuming. 

Further, sinoe the time and labour of meohanioal 
solution does not increase appreciably with the 


complexity of the equations, whereas the time and 
labour of numerical solution does increase very* 
considerably, the value of the machine increases 
rapidly with the complexity and range of equations 
within its capacity, and this increases rapidly with 
the number of units of which it is constituted A 
machine with eight integrators, for example, is 
very much more than twice as valuable as one 
with four integrators 

Applications 

Since the differential analyser handles a mathe¬ 
matical situation without reference to the par¬ 
ticular physical or technical problem whioh has 
given rise to that situation, the problem itself is 
largely irrelevant to it, but some problems to 
which it can be applied may be mentioned to 
indicate its range 

(а) Atomic structure and properties 

(б) Transients m electrical circuits containing 
elements with non-linear characteristics 

(c) Performance of automatic control mech¬ 
anism 

(d) Propagation of radio waves m the Heaviside 
layer, regarded as a stratified medium 

(e) Vibrations of systems with non-linear 
restoring foroes 

(/) Paths of electrified particles in the field of 
a magnet (for example, in connexion with the 
theory of the aurora and of oosmio radiation) 

(g) Equilibrium and stability of stellar struc¬ 
tures 

By the nature of the case, the differential 
analyser provides a numerical (or graphical) 
solution of an equation with definite numerical 
values of coefficients in the equation, and of initial 
conditions, and cannot provide a general analytical 
solution , mdeed, one of its virtues is that it can 
be applied to equations for which no such solution 
exists. Thus it does not seem likely to be of any 
great interest or value in purely mathematical 
fields, in whioh the interest, if any, m the solution 
of any equation lies in the general form of the 
solution, or in its formal analytical expression 
On the other hand, in physioal and technical 
investigations, it is often the speoial solutions, and 
actual numerical values, which are required , and 
it may happen that even if there is a formal 
analytical solution, it is unsuitable for numerical 
evaluation So that it is mainly m connexion with 
suoh applications that the differential analyser is 
likely to be used 

The Differential Analyser at the University 
of Manchester 

In general design and m many details, the 
differential analyser at the University of Man¬ 
chester, whioh has been constructed by the 
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Metropolitan-Viokere Electrical Co., Ltd, follows 
‘closely Dr Bush’s original maohine at the 
Massachusetts Institute of Technology, but several 
modifications in detail have been made 
The machine is being built in two sections, one 
of which is now complete This completed section 
comprises four integrators and two input tables, 
the output table, and a special camera designed 
and built by Messrs Newman and Guardia, Ltd , 
for the photographic recorder One of the mput 
tables is of special construction, for handling 
equations describing the behaviour of a system in 
which the rate of change of a quantity at time t 
may depend explicitly on its value, or on the 
values of other quantities, at time t — T (where 
the time-lag T may be constant or variable) as 
well as on their values at time t The second Beotion, 
now under construction, will comprise four further 
integrators, making eight altogether, and probably 
four further mput tables, and, ob explained above, 
the greater range will very greatly increase the 
value of the machine 


URE 

The construction of this differential analyser 
has boen made possible, first through the great 
generosity of Mr Robert McDougall, deputy 
treasurer of the University, who first gave to the 
University a donation to cover the estimated cost 
of the first section, now completed, and has 
recently supplemented this by a further donation 
to oover the completion of the machine m accord¬ 
ance with the original estimates , secondly, by the 
fnendly and generous co-operation of Dr Bush 
himself, who freely gave his drawings, and several 
suggestions for improvement, and helped greatly 
by his advice based on experience of construction 
and operation of Jus own maohine , and thirdly, 
through the co-operation of Mr A P M Fleming, 
of Motropohtan-Vickers Electrical Co , Ltd , who 
undertook the construction of the machine, and 
of those members of the firm who have boen 
concerned in its design, construction and erection 

'V Bush. J franklin hut , Oct 19U, and "Proc Intermit Con 
gress on Applied Mechanics", Cambridge, 18,it 
* Sir W Thomson, Prar Roy Soe , 84, 2(19 , 187(1 
Nature, 186, 695, April fl, 19« 


Royal Society Discussion on Supraconductmty 


TN opening the Royal Society discussion on 
supraconductmty, Prof J. C McLennan 
referred first to new methods of helium liquefaction 
whioh have recently been developed In Prof F 
Simon’s method, high pressure helium gas is 
cooled to liquid hydrogen temperatures and then 
allowed to expand through a valve, a small 
quantity of liquid helium being produced which is 
quite adequate for many types of experiments A 
second method, developed by Prof P Kapitza at 
Cambridge, applies to helium the method first used 
by Claude for the liquefaction of air, part of the 
gas doing external work in an expansion engine 
and so cooling the remainder below the inversion 
temperature of the Joule-Thomson effect, whence 
it can be liquefied by expansion 
Prof. McLennan then discussed the rapid pro¬ 
gress m the attainment of temperatures near the 
absolute zero made possible by the adiabatic 
demagnetisation method, the latest experiments of 
de Haas with potassium chromium alum having 
reached a temperature of <M)044° on the scale 
obtained by measuring the magnetisation and 
using an extrapolated Curie Law to obtain the 
temperature. Progress is at the same time being 
made in the establishment of the thermodynamic 
scale in this temperature region. Prof W. H 
Keesom reported that the thermodynamic scale 
has been established down to 0-9° K. using the 
helium thermometer. Prof Simon reported the 
results of an ingenious method developed at 


Oxford in which the heat, d(j, required to warm 
up tho salt from its lowest temperatures to its 
initial temperature is determined by using y-rays 
to warm up the salt Since the entropy change, 
dS, on magnetisation can bo calculated and the 
cooling is adiabatic, tho temperature oil the 
absolute scale is obtained from dQldS. Tho results 
show that the thermodynamic scale and the 
magnetic scale using iron ammonium sulphate do 
not differ by more than 10 per cent down to 
0 08° K , but that below this temperature the 
thermodynamic temperature is greater than tho 
magnetic temperature For those lower tempera¬ 
tures the shape of the specimen has a large effect 
on the magnetic temperature owing to tho increas¬ 
ing importance of the demagnetising coefficient 

Prof McLennan referred also to the prediction 
that at these low temperatures the effect of nuolear 
magnetic momenta should become important, 
owing to the thermal energy becoming comparable 
with the energy of magnetisation duo to nuclear 
moments Prof. Simon oonsiders that it may be 
possible to use a two-stage demagnetisation process 
for the attainment of the lowest temperatures, tho 
nuclear moments becoming effective m the second 
stage. Dr. Heitler’s prediction in the disoussion 
that it would take a year for equilibrium to be 
set up owing to the smallness of the nuclear inter¬ 
action failed to shake Prof. Simon’s determination 
to try the experiment 

The production of these low temperatures has 
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extended the list of supraconduetmg metals, and 
Prof McLennan gave a list of fifteen such metals 
with transition temperatures ranging from 0 40° K 
to 9 2° K As Mr J D Bernal pointed out m the 
discussion, these metals lie m Groups lVa, Va, Via 
and lib, Jllb, IVb of the Periodic Table, and in no 
others A number of supraconduetmg alloys, on 
the other hand, have been discovered, such as the 
gold-bismuth senes, the components of which lie 
on either side of these groups and are not them¬ 
selves supraconduetmg Mr Bernal considers that 
supraconductivity has httlo to do with the crystal 
lattice, since supraconductors of many crystal 
types are found Prof Koosom pointod out, how¬ 
ever, that one of the varieties of tin is supra- 
conducting whilst the other is not 

Prof McLennan referred next to the remarkable 
phenomenon of the ‘Meissner ellect’ When a 
metal sphere placid in a weak magnetic field is 
cooled down to the temperaturo at which it 
becomes supraconduetmg, the lines of magnetic 
induction move out of the sphere at the transition 
temperature, and the field outside takes precisely 
the form which would be expected if B-Urn the 
interior of the sphere, supraconductivity being 
thus characterised by tho conditions B — 0, E^O 
When the tangential component of the magnetio 
field reaches the critical value for supraconduc- 
tivity, the lines of force re-enter and supracon¬ 
ductivity disappears 

Dr Meissner described a number of further 
experiments on this phenomenon Measurements 
have been made of the magnetic field in the space 
round a supraconduetmg cylinder placed with its 
axis perpendicular to the field The lines of force 
in the hollow of the cylinder do not move out, but 
on the contrary are in creased m density when the 
cylinder becomes supraconduetmg, and on removal 
of the external field these lines of mduction remain 
almost unchanged, thus imparting a magnetic 
moment to the cylinder As the externa! field is 
increased, the normal component of the field out¬ 
side the cylinder increases, showing increasing 
penetration of the lmes of force 

Dr K Mendelssohn described experiments on 
this phenomenon which show that only m tho 
ideal case of a perfectly pure metal and a perfect 
lattice do all the lines of induction disappear from 
the supraconduetmg sphere When the metal is 
impure, some of the lines of induction appear to 
be ‘frozen in’, a rod of moderately pure lead re¬ 
taming about ten per cent of the flux The results 
can be explained, he considers, by the formation 
of annular supraconduetmg regions m which the 
flux is ‘locked’, the formation of such regions 
being aided by the effect of impurities in increas¬ 
ing the local transition temperature for supra- 
oonductivity. 


Since a state of zero magnetio mduction is 
equivalent to a diamagnetic susceptibility of — J", 
experiments on the forco exerted by an inhomo¬ 
geneous magnetic field on a lead sphere should 
show an enormous increase in the pull when supra¬ 
conductivity sots in. An experiment of this type 
earned out at Cambridge was desenbed by Mr 
Shoenberg, the force for weak fields corresponding 
precisely to that expected As the field is increased, 
the susceptibility remains constant until the field 
at the equator reaches that critical for Bupra- 
conductivitv At this point, the lines of force begin 
to penetrate the sphere, and the susceptibility 
decreases to zero as the mam part of the external 
field reaches the critical value 

Considerable discussion took place on the evi¬ 
dence provided by low temperature phenomena on 
the behaviour of electrons in metals Thus, for 
supraconduetmg metals of high purity, the thermal 
conductivity is increased when the supracon¬ 
ductivity is destroyed by a magnetic field, in 
agreement with the hypothesis that the supra- 
conducting electrons are an appreciable fraction 
of the ordinary conduction electrons and that 
they become available for heat transfer when 
supraconductivity is destroyed On the other 
hand, the thermal resistance should tend to zero 
near absolute zero, whereas tho actual resistivity 
shows a minimum and begins to rise again at the 
lowest temperatures, one striking case being 
reported by Prof. Simon in which the thermal 
resistivity of a copper rod bocamo equal to that of 
glass at room temperature 

Prof Keesom described experiments on the 
specific heats of metals which show the presence 
of an additional heat capacity due to the electron-, 
increasing linearly with temperature m the case ol 
tin up to 9° K. Prof N F Mott considers that 
additional evidence for the heat capacity due to 
electrons is provided by the specific heat of metal - 
such as nickel at temperatures of 1000° K , when 
C v is greater than the Debye value of 3 R by at 
least Iff, the maximum contribution for electron- 
being 3/2 R 

Further experiments on the effect of electrons 
in metals were demanded by Prof R de L Kronig, 
who suggested that the reflecting power of metal- 
should show measurable changes on transition 
from the supraconduetmg to the conducting state 
Changes should also occur in the fine structure of 
X-ray absolution edges and m the transmission of 
wireless waves by thin metal films 

Prof L. Bnllouin and Dr F London discussed 
the state of the theories of supraconductivity 
The former emphasised the facts which a theory 
has to explain, and referred to a proof by Bloch 
that no classical theory can explain a stable stab 
of persistent ourrents. Dr. London opened a new 
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attack on the problem by refusing to consider 
supraconductivity as the limiting case of ordinary 
conductivity and by considering it as a mom 
elementary state m winch the whole metal behaves 
like a large diamagnetic atom A new equation, 
\C curl J - - H, relating current density and 
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magnetic field, is postulated, this assumption 
replacing Ohm’s Law in a supraconductor and 
leading directly to a solution in which stable 
persistent currents are possible, these currents being 
confined to a depth of 10 * cm below the surface 
of the conductor 
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Prof II M MAcnoNAun, o b k , f a 


H ector munro Macdonald was bom m 

1805 at Foarn, Ross slure, and educated at Tam 
Academy, Aberdeen Grammar School and the Univei 
sity of Aberdeen, proceeding in 1880 to Clare College, 
Cambridge, and taking the Mathematical Tripos in 
1889 The list of Wranglers was one of considerable 
distinction ■ Sir Gilbert Walker was senior. Sir 
Frank Dyson second, Macdonald fourth and A S 
Ramsey (president of Magdalene) sixth Ho was 
soon elected to a fellowship at Glare, and m 1801 
was Smith’s Prizeman 

During Macdonald’s formative period, tho pro¬ 
fessorial chairs at Cambrulgo were occupied by Stokes, 
Adams (the discoverer of Neptune), Cayley, J. J 
Thomson and G Darwin, while of the other teachers, 
ho seems to have owed most to Routh, Hobson, 
Glazebrook and Larmor But perhaps lus greatest 
dobt was to Vordet’s “Logons d’optiquo physique”. 
Maxwell’s “Electricity and Magnetism” and tho 
works of Horace Lamb and the third Lord Rayleigh 
Macdonald's first published papers wore on hydro¬ 
dynamics and the mathematical theory of electricity 
—waves in canals, eloctncal distributions on con¬ 
ductors of various shapes, and self-induction In 
1897, however, he began to write on pure mnthemntu s 
—the relation between convergent senes and 
asymptotic expansions, the zeros and the addition 
theorem of Bessel functions, various Bessel integrals, 
spherical harmonics and Founor senes In the paper 
on the zeros of the Bessel functions (Prot Lotul 
Math. Soc . 29 ; 1898), he gave the result since known 
as Macdonald’s theorem, that the number of zeros 
of a function/(z) in the region boundod by a contour 
at each point of which |/(z) | =- a constant, excoeds 
the number of zeros of the derived function /'(*) in 
the same region by unity, tho function f(z) being 
supposed analytic in the region 

Macdonald’s reputation as a discoverer was, how 
ever, chiefly due to a third group of researches, which 
began with his Adams Prize essay of 1902 on electric 
waves, and was continued in a paper of 1903 on tho 
bending of electric waves round a conducting obstacle, 
two memoirs on the diffraction of electric wavos 
round obstacles (Phil Trans Roy Soc., 1911-12), 
several papers on the diffraction of light by opaque 
prisms, straight edges, etc. (Proc Lorul Math Soc., 
1913-15), and a series of papers (Proc. Roy Soc., A) 
from 1914 onwards on the transmission of electric 
waves round the earth’s surface. 

In 1908 Macdonald left Cambridge on being 
appointed to the chair of mathematics in his old 


University of Aberdeen The value of Ins work was 
recognised by the fellowship of the Royal Society 
in 1901, an honorary fellowship of Clare in 1914, 
a Royal Medal of tho Royal .Society in 1916, tho 
presidency of the London Mathematical Society in 
1910 1H, anil tho Honorary LL D of Glasgow in 
1934 Duruig tho last thirty years of his life, he 
took an active part m the administrative work of 
tho University of Aberdeen and of educational 
institutions in tho north-east of Scotland, and was 
almost invariably one of tho delegates appointed to 
any confeionee of n-piosontativos of the four Scottish 
Universities In recognition of lus scientific emuicnoe 
and public services, a subscription portrait was 
presented to tho University of Aberdoon in 1933 
Macdonald never marrnsl He diod after a short 
illness on May 10, 1935 E T Whittaker 


Prof W R Hodokinson, cue 

On April 8, at Ulaekhoath, died, at eighty three 
years of age. Prof William Richard Hodgktnson, one 
of the older school of chemists, whose interests m 
chemistry eovored a wide held Born at Sheffield in 
1851, and educated at tho Royal Grammar School 
there, ho early came under tho influence of Sorby, 
the futlior of metallography, and to this us to bo 
tracts! his later woik on metals and their treatment 

Having gained a scholarship to the Royal School 
of Chemistry and of Mines in London, Hodgktnson 
studied geology, and under Sir Edward Frankland 
organic chemistry, before proceeding to t he University 
of Wurzburg, where his natural fooling for research 
was stimulated by Prof Wisliconus, whose textbook 
on “Organic Chemistry” he translated On returning 
to England his investigations at tho Royal College 
of Science wer»- mostly in organic chemistry, and in 
this branch of chemistry he published papera on such 
subjects us the action of the alkali metals on organic 
bodies, with W H Perkin, junr., and on organic 
bases and on naphthalene derivatives, with Dr W 
Limpoch, whose sister ho married nearly fifty years 
ago 

After a short period at the Royal Military Academy, 
Hodgkinson became lecturer in chemistry and metal¬ 
lurgy at the Ordnance College, and later professor of 
chemistry there, retiring m 1921 after thirty-one 
yeans of service in the College (now the Military 
College of Science) Most of Hodgkinson’s work was 
thus earned out at Woolwich, and much of it was 
directed to Service problems and to training many 
generations of gunner officers, who look back to this 
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period of their career with much affection for thoir 
teacher, but the feature which impressed itself on 
all who know him was the exuberance of hia mind in 
suggesting new investigations Of such as have been 
published may be mentioned his researches on the 
reducing properties of hydrazine and on hydrazine 
nitrate as an explosive, and on the carburisation of 
metals by acetylene He edited and enlarged a text¬ 
book of chemistry known throughout many editions 
to generations of students -Valentm-Hodgkinson’s 
“Qualitative Chemical Analysis” 

It will thus bo soon that as diatmet from modem 
specialisation, Hodgkinson had an equal interest in 
and was fruitful m suggestion m organic, inorganic 
and metallurgical chemistry and became an authority 
on tho chemistry of explosives, writing the Service 
troatiso on that subject. For his work during tho 
War in advising on and directing certain manufac¬ 
tures, he was made a C B E in 1018 

Hodgkinson’s personality endeared him to all, anil 
his interests were not confined to his mam subject 
Thus ho was chairman of tho Blaokhoath School of 
Art and took a live intorost in its work , for he 
himself was a wood carver of groat ability He took 
part in the local government and in tho educational 
affairs of the neighbourhood of Blackhoath, and was 
founder of tho Radium and of the Imponal College 
Lodges of Freemasonry 

Prof Hodgkinson loaves a widow, a son (Capt 
C. R Hodgkinson, R A ) and two duughtors, one 
married to Mr T. Morson A much loved son was 
killed in tho War R. Robertson. 

Prof Wilhei.m Kolle 

By the death of Prof. Wdholm Kolle at sixty- 
six years of age, on May 10, Germany losos one of 
her foremost bacteriologists, whoso reputation was 
world-wide. Qualifying in medicine in 1892, Kolle 
entered the Institute of Infeotious Diseases in Berlin 
in 1893 and booame assistant to Robort Koch By 
virtue of his position and work in that Institute, 
he was invited in 1897 by tho Cape Government to 
conduct a scientific expedition m South Africa for 
the study of leprosy and rinderpest, and m 1900 was 
sent on a similar mission by the Egyptian Govern¬ 
ment to the Sudan, where ho founded a laboratory 
at Khartoum. He was afterwards for a time professor 
of hygiene and bacteriology in the University of 
Berne, and m 1915 succeeded Paul Ehrlich as director 
of the Institute for Experimental Therapy m Frank- 
fort-on-Main, where he remained for tho rest of his 
life 

On plague, cholera, leprosy and rinderpost, Kolle 
made important contributions He was the first to 
prepare an effective antiserum for an ultra mioro- 
soopic virus, that of rinderpest or cattle plague, and 
the simultaneous method of protection against this 
disease with virus and immune serum was duo to 
him and to the late Sir George Turner, formerly 
Medical Officer of Health for the Transvaal. In 
association with R. Otto, he devised a method of 
immunisation against plague with attenuated culture 
of the plague bacillus, and with R. Pfeiffer evolved 


a method of protection against cholera by means of 
dead culture. At Frankfort, where he was also 
director of the Georg Speyer-Haus researoh institutes, 
Kolle carried out investigations upon syphilis and 
sptrocheetos, and was the first to produce the drug 
‘noosalvarsan’, and also another drug, ‘sptrocid’, 
the forerunner of stovarsol, whioh was discarded on 
account of toxicity 

Kolle’s literary activity was prodigious, and ho 
was tho author in collaboration with Wassermanu 
of tho classical handbook of pathogenio mioro 
organisms, tho last edition of whioh runs to ten 
volumes, as well as of a handbook on salvarsan treat¬ 
ment, a textbook of clinical methods of mvestigation, 
and one on experimental bacteriology. 

R T Hewlett 

Prof V Posejpal 

Within a fow weeks of the death of Prof B 
Braunor, Czechoslovak science sustained a second 
heavy loss Prof VAolav Posejpal, professor of 
experimental physics at the Charles University of 
Prague, died suddenly on April 8. He was born at 
Clilumee in Moravia on Docomber 20, 1874, and 
studied at Hradeo Kralovd before going to Prague 
and taking his dogroe in natural soiencos in 1900. 
Ho selected for his dissertation a thesis on Fourier 
series After a period in Paris, studying certain Volta 
effects on magnetio fields, ho returned to Prague, 
becoming Pnvatdocent at the University in 1910 In 
1919 he was installed as professor of physics, and was 
Dean of tho Faculty of Scienoes in 1929-30. 

Prof. Posejpal was one of tho leading Central 
Europoon research workers ui experimental physics, 
and carried out noteworthy investigations on such 
subjects as the refractivity of gases at low pressures, 
fluorescence phenomena. X-ray spectroscopy and 
resonance. He also contributed to our knowledge of 
the ether and the noutron. Most of his work appeared 
in Czech scientific journals, but he also published 
papers from tune to tune m the Comptes rendue 
of tho Paris Academy of Sciences and in German 
publications. 

Prof. Posejpal was a Chevalier of the Legion of 
Honour and honorary member of many physical 
socioties. Ho was general secretary of the Czecho¬ 
slovak National Researoh Council and a vice- 
president of the International Union of Pure and 
Applied PhyBios. His colleagues and students held 
him in high esteem and he will be greatly missed m 
scientific circles in Czechoslovakia. He was known 
to a wider publio through his popular broadcasts on 
scientific matters. 

Prof Posejpal was keenly interested in winter 
sports and frequently oonduoted parties of friends 
and students on ski-ing expeditions to the High 
Tatras and to the Austrian Alps. J. G. F. D. 


Mr. R. E. Richardson 

The Middle West of the United States lost an 
outstanding ichthyologist and aquatio biologist by 
the death on April 14 of R. E. Richardson, best 
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known for his work on the monumental volume, “The 
Fishes of Illinois”, written m collaboration with S A 
Forbes, and for his researches and publications on 
the use of organisms as indexes of the degroe of 
pollution of natural waters 

Robert Earl Richardson was born at Brighton, 
Illinois, on November 28, 1877 He was tlio son of 
Robert and Emily Dickerson Richardson, members 
of pioneer families of Macoupin county After 
preparatory work at De Pauw University, he gradu¬ 
ated from the University of Illinois in 1901 Ho was 


oloeted a fellow in zoology there and received the 
M.A. degree in 1903. He was co-author with David 
Starr Jordan in a series of papers on the fishes of 
Formosa, Japan and tho Philippines From 1909 
until 1922 ho hod charge of the floating laboratory 
of the Natural History Survey on tho Illinois River. 
His interests in science were wide and he read widely 
in other fields - -literature, biography, history and 
finnnoc Owing to delicate and uncertain health, 
ho lived a quiet and secludod life 

David H Thompson. 


News and 


King’s Birthday Honours 

The following names of men of science and others 
associated with scientific work appear in tho list 
of honours conferred by tho King “on the occasion 
of his Majesty’s Birthday, and in commemoration of 
the completion of the twenty-fifth year of his 
Majesty’s reign” . —O M Sir Frederick (lowland 
Hopkins, in recognition of his eminent services to 
biochemistry, especially in connexion with the 
discovery of vitamins V mount . Lord Blodisloe, 
lately Governor-General of New Zealand Q C M O.: 
Sir Henry Birchonough, president of the British 
South Africa Company and chairman of the Beit. 
Trustees QBE Sir George Newman, lately chief 
medioal officer, Ministry of Health and Board of 
Education K C B Dr G C Simpson, director 
of the Meteorological Office K B E Prof J C 
McLennan, professor emeritus and visiting professor 
of physics, University of Toronto, Dominion of 
Canada, for fundamental discoveries m physics and 
scientific services D.B.E.: Mrs. M M. Ogilvio 
Gordon, vioe-president of the International Council 
of Women and former president of tho National 
Council of Women Knight* Mr N Ashbridgo, 
chief engineer of the British Broadcasting Corpora¬ 
tion ; Prof. J. Barcroft, professor of physiology, 
University of Cambridge ; Prof A J Hall, emeritus 
professor of medicine, University of Sheffield, for 
distinguished service to medicine and medical science, 
with special referonop to problems of the health of 
industrial workers, Mr J. H M Home, vice- 
chairman, Advisory Council to Department of 
Agriculture for Scotland ; Dr. L L Fermor, director 
of the Geological Survey of India j Mr. H H 
Humphries, city engineer of Birmingham, president 
of the Town Planning Institute ; Mr. P. P. Laidlaw, 
pathologist to the Medical Research Council, for distin¬ 
guished service to medical science ; Dr. S L Pearce, 
engineer-m-ohief of the London Power Company, 
Ltd.; Dr. C. L. Woolley, for services to archeology 

O.B.: Dr. W. T Caiman, keeper of zoology, 
British Museum (Natural History), president of the 
Linnean Society of London ; Dr. F. 8. Sinnatt, 
director of' fuel research. Department of Scientific 
and Industrial Research; Mr. H. E. Wimpens, 
director of scientific research, Air Ministry. O M.Q. : 


Views 

Dr G S. H. Barton, Deputy Minister of Agriculture. 
Dominion of Canada ; Mr. E Harrison, dirootor of 
agriculture, Tanganyika Territory; Mr E. J. 
Wortloy, director of agriculture, Trinidad C.I E. : 
Lieut -Colonel B Higham, chemical analyser to the 
Government of Bombay , Lieut -Colonel R. Knowles, 
professor of protozoology and secretary of tho Cal¬ 
cutta School of Tropical Medicine Q.B E Dr. 
W E Bewley, director of tho Experimental and 
Research Station of the Ministry of Agriculture and 
Fisheries at Cheshunt; Colonel W. MacC Burden, 
chief superintendent of the Research Department, 
Royal Arsenal, Woolwich , Dr C E Cook, chief 
protector of aborigines, Northern Territory, Common¬ 
wealth of Australia ; Dr. G W M. Findlay, member 
of the scientific staff of the Wellcome Research 
Institution, London, for services in connexion with 
the study of prevention of yellow fever , Prof. A 
Fowler, emeritus professor of astrophysics, Imperial 
College, South Kensington, for services to science , 
Mr E Marsden, secretary, Department of Scientific 
and Industrial Research, Dominion of New Zealand ; 
Dr W L. Miller, president of the Royal Society of 
Canada; Mr. F T. Shutt, lately Dominion Chemist, 
Dominion of Canada , Dr N. V Sidgwiok, reader 
m chemistry at the University of Oxford, for services 
to science I S.O • Mr W Dallimore, keeper of 
museums. Royal Botanic Gardens, Kow. O B E.. 
Mr. C E Blaker, principal, Government School of 
Engineering, Rasul, Punjab; Prof G B. Bryan, 
professor of physios. Royal Naval College, Greenwioh ; 
Mr. G. R Kong, lately principal of the Gordon 
Institute of Tochnology, Geelong, State of Viotona ; 
Mr. H. S Honsman, superintendent, Government 
Mental Hospital, and lecturer m mental diseases, 
Medical College, Madras; Dr W. A. Richardson, 
principal of tho Technical College, Derby; Mr A. 
Waiter, direotor, Meteorologioal Sorvioe, East Africa ; 
Mr H. Wolfe, deputy director of agnoulturo, Kenya 
M.B.E.: Mrs. N. L. L. Aloook, plant pathologist, 
Department of Agriculture for Scotland ; Mr W 
Bamicot, secretary of Rothamsted Experimental 
Station for Agricultural Research; Mr. E O. 
Sampson, deputy conservator of forests, in charge 
Dangs Forests und ex officio Deputy Political Agent 
for the Dangs, Bombay; Mr. G. Walton, assistant 
agriculturist, Northern Rhodesia. 
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New Foreign Members of the Linnean Society 

The four recently elected foreign members of the 
Linnean Society are all botanists Dr A F Blakeslee. 
assistant director in the Department of Genetics at the 
Carnegie Institution of Washington, is not only an 
outstanding geneticist but was also the discoverer of 
thi' phenomenon of hcterothnllisin in the Mucorini'UJ, 
winch has had a most profound influence both on the 
study of fungi and on theories of sex Prof P A 
Dangeard, until lately professor of botany at the 
vSorbonne, is known chiefly as a mycologist and 
(ytologist though ho has covered a very wide field 
in botanical research : hi' has lieen responsible for 
Le Botantsle since lHHt), contributing the whole of 
many of the volumes Prof G Senn, director of 
the Botanical Institute at Basle, is a botanist of 
many sided activities At first mainly interested in 
algal flagellates, he turned lus attention to the 
physiology of the plant cell, studying particularly 
the cliromatophoro More recently he has written a 
valuable treatise on the botany of Theophrastus 
He has also worked on alpine plants Prof C 
Raunkiacr, formerly professor of botany at Copen 
hagen, has considerably influenced ecological thought 
by lus work on growth forms He has boon chiefly 
interested m phytogeography, morphology, taxonomy 
and statistical methods His papers have recently 
been translated into English under the title “The 
Life Forms of Plants and Statistical Plant Geo- 
graphy”. 

Dr. Herbert Smith 

Thr Principal Trustees of the Butish Museum have 
appointed Dr George Krodenck Herbert Smith to bo 
keeper of mineralogy in the British Museum (Natural 
History), m succession to Dr L J Spencer, who 
retires on July 7 next Dr Herbert Smith was born 
in 1872. Ho was educated at Winchester, and at Now 
College, Oxford, where he held a Wmchestor scholar¬ 
ship He took a first m Mathematical Moderations 
(1802), Final School of Mathematics (1805) and 
Natural Science School, Physus (1800) He ontered 
the Museum as an assistant in the Department of 
Mineralogy in 1807, and soon became reeogmsed as 
an authority on mmeralogy and crystallography, and 
wrote numerous papors on these subjects His book 
on gem stones has for many years been used as the 
standard textbook in the jewellery trade He in¬ 
vented the three-circle goniometer, and a hand- 
refraotometer for the determination of gem-stones 
Dr Herbert Smith’s interest m general civil service 
problems led to his appointment in 1021 to the post 
of secretary of the Museum, which he has since held 
He is honorary secretary of the Society for the 
Promotion of Nature Reserves, and chairman of the 
Wild Plant Conservation Board 

Franklin Institute Medals Awards 

Science Service of Washington, D C , states that 
the Franklin Institute, Philadelphia, has recently 
awarded Franklin Medals to Prof. Albert Einstein 
for his researches on relativity and the photo-electric 
effect, and to Sir Ambrose Fleming for his work on 


the thermionic valve A certificate of merit has been 
awarded to G S Kelley, of New York, for reducing 
rock dust hazard The following medal awards have 
also been made for the work indicated Edward 
Longstreth Medals to Edmund Bruce of the Bell 
Telephone Laboratories (short wave radio antenrur) , 
Howard D Colman and B A Petersen of Rockford 
(an automatic spooler) ; P Davey of New York (a 
portable balancing device), and K B McEachron 
of the General Electric Co , Pittsfield (for developing 
the material thynto) • John Price Wethenll MedaLs 
to Dr F F Lucas of the Bell Telephone Laboratories 
(pliotomicroscopy) , R E Naumburg of New York 
(an unusual mechomeal apparatus) , W H Shortt 
and F Hope-.Tones (precision clocks) , Dr J E 
Shrader of Drexel Institute, Philadelphia (a vibration- 
measuring instrument); Dr L B Tuckerman of 
the National Bureau of Standards (an optical Btrain 
gauge), H E Warren of Ashland, Mass (the 
tolcchron used in electric clocks) Walton Hark Gas 
Modal to F. J West of Manchester (work in the gas 
industry) Louis Edward Levy Medal to Dr H L 
Hazen of the Massachusetts Institute of Technology 
(mocharucal roliots or servo-mechanisms). 

The Quetta Earthquake of May 31 
Within little more than sixteen months, the 
Indian Empire has been visited by another great 
destructive earthquake. Oil May 31, at about 

2 45 am (probably about 0.15 pm. on May 30, 
GMT), the cities of Quetta, Mndung and Kalat 
were almost entirely razed to the ground In 
Quetta alone, the loss of life is estimated at more 
than 20,000 The region is one that hai frequently 
been disturbed by destructive earthquakes. The 
valuable report by Mr W D West on those 
of August 25 and 27, 1031, has recently been 
noticed in Nature (April 27, p 601) The earlier 
shock had its centre near Shangh, which lies 30 
miles east of Quetta , the later and stronger near 
Mach, 20 miles south-east of the same city In the 
recont earthquake, the epicentral area—if wo may 
take it as lying along the Quetta-Mastung-Kalat 
line—w roughly parallel to the zone joining Sharigh 
to the mam part of the Mach area, and about 50 
miles to the west. It is also parallol to the main 
structural lines of tho country, and especially to the 
great boundary fault, 45 miles to the west, that 
runs along the west side of the Khojak Range for a 
distance of at least 120 miles It was to a nearly 
horizontal shift of about 2$ ft along thiH fault that 
the severe earthquake of December 20, 1892, was 
due 

Revision of Ordnance Survey Maps 

We are glad to note that the Minister of Agriculture 
has appointed a oommittee, under the chairmanship 
of Mr. J. C. C Davidson, Chancellor of the Duchy of 
Lancaster, to consider the measures necessary to 
accelerate the revision of the Ordnance Survey maps 
The maps in question are the large-scale plans, 
that is, the 25-in,, the 0-in. and, in some cases, 
even those on larger scales, but chiefly those 
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mentioned The small-scale maps, namely, those on 
the 1-in and smaller scales, present no problem The 
large-scale plans, whioh are numbered by tens of 
thousands, have been gradually getting very much 
out of date This is mainly due to two causes : the 
action of the Oeddes Committee of 1922 in recom¬ 
mending further reductions in an already reduced 
department, and the great alteration in the country¬ 
side caused by the expansion of the built-up area and 
the spread of ‘ribbon development’ There is also 
the further difficulty that, simultaneously with the 
enforced slowing up of revision, there has been an 
mcreased demand for the large-soale plans for town 
planning and for land registration It is clearly high 
time that the whole matter was examined Many 
interests are involved, as is indicated by the fact that 
no fewer than six public departments are represented 
on the Committee The question is somewhat urgent, 
and it is to be hopod that the Committee may be able 
to report speedily, for overy month the arrears 
becomo more serious There is one curious item in 
the terms of reference ; the Committoe is to "review 
the scales and styles of Ordnance Survey maps 
placed on sale”. It is not to be desired that we 
should enter agaui upon the 'battle of the scales’ 
which was happily decided more than two genera¬ 
tions ago. Nothing has happened sinpo then to throw 
doubt upon the wisdom of the choice of tho 26 in 
scale as that of our principal largo-scalo plans That 
old ‘battle of the scales’ lasted from 1840 until 1863, 
and since the latter date the country has enjoyed, 
in this matter, the great advantage of an uninter¬ 
rupted, continuous policy 

Civil Aircraft in the Royal Air Force 

The Ait Ministry has acquired a Do Havdland 
Dragon Rapvle and an Avro Ava, two well-known 
commercial typos of aircraft, for R.A F. use Such 
purchases indicate two possible lines of attack on 
the problem of rapid expansion recently announced. 
The degree of military usefulness of such machines, 
and the amount of modification necossary, can be 
studied in actual experiment by the R A.F personnel 
conoemed. Also the more immediate problem of 
obtaining a sufficient supply of machines for training 
Mid flying practice, for the mcreased establishment 
under the new R.A.F. expansion scheme, will be 
helped, if civil machines are found suitable, and can 
be built immediately in factories already in produc¬ 
tion of them. It is understood that the first two of 
the five new train mg schools are to be opened this 
month, each school having the equivalent of three 
squadrons. Thus the problem of equipment is not 
only to supply these, but also a progressively increas¬ 
ing number of machines for the use of these pupils 
as they pass out into the service. It has to be dis¬ 
covered whether it is beet to allow constructing firms 
to accelerate the production of their own aircraft, 
modified to R.A.F. requirements, or to change them 
over to contracts to build other machines specifically 
designed for R.A.F. work. Large contracts have also 
been placed for the construction of aeroplane hangars 
in various places. 


German Commercial Airship Plans 
The new Zeppelin, Airship L Z. 129, is now 
reported to be complete in skeleton, and work on 
covering has commenced. It is hoped to launeh it 
at the end of July When completed it will be the 
largest airship in the world It is 813 ft in length, 
136 ft maximum diameter, and has gas capacity of 
6,720,000 oubic feet Dr F.okener says that ho 
mtonds to build throe further ships for routes across 
the North Atlantic, South Atlantic, und to India 
and Batavia, that will operate under American, 
German and Dutch control respectively The German 
operating base will be changed from Fnixlriohshafon 
to Frankfort, which is not only more convenient for 
commercial traffic but is also at a lower altitude 
Tho loss of available lift duo to starting from the 
higher altitude of Friodrichshafen is estimated to be 
about throe tons for the L Z 129. Arrangements 
have also been completed for the construction of a 
mooring mast and gas plant at Seville, in conjunction 
with the Atlantic routes A new operating company, 
in which the German Government is said to be 
interested, is being formed with a capital of about 
£835,000. 

The Admiralty Magnetic Survey Ship 
At the sixteenth annual meeting of the American 
Geophysical Union, held at Washington on April 26, 
the following resolution was adopted “Whereas, 
The magnetio survey of tho oceanic areas, carnod on 
for 26 yoars by the Carnegie Institution of Wash¬ 
ington, was brought to a sudden end by tho de¬ 
struction of the Camcgxe at Apia, Western Samoa, 
November 29, 1929, in the course of a cruise designed 
to determine the secular change of the Earth’s 
magnetism m all oceans, and Whereas, It is of 
very great importance, not only for the practical 
needs of tho navigator but also for tho effective study 
of the Earth’s magnetism, that these observations 
be resumed at an early day, and Whereas, It has 
boon announced that the British Admiralty has 
decided to build a non-magnetio vessel, designed 
primarily for securing magnetio data at sea, therefore 
bo it Resolved, That the American Geophysioal 
Union is highly gratified at this action of tho British 
Government, assuring, as it does, the continuance 
of the ocean magnetio work, and expresses the hope 
that the construction and equipment of the vessel 
may be pushed to a speedy conclusion, and be it 
further Resolved, That a copy of this resolution 
be sent to the British Admiralty, to the Astronomer 
Royal, and to tho Chairman of the British National 
Committee for Geodesy and Geophysics ” In trans¬ 
mitting this resolution, Dr Isaiah Bowman, chair 
man of the National Research Council, writes, “All 
geophysicists must extend grateful thanks to the 
British Admiralty in making possible the further 
accumulation of data so essential to the needs of 
navigators and of scientific enquiry”. 

Noise Abatement Exhibition at the Science Museum 
On May 31, the Prime Minister opened tho Noise 
Abatement Exhibition which has boon organised by 
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the Anti-Noise League and is being held at the 
Science Museum, South Kensington, during this 
month. The opening ceremony was held in the lecture 
theatre, and was attended by some two hundred 
guests The chair was taken by Lord Horder, chair¬ 
man of the Counoil of the Anti-Noise League Mr 
MacDonald in his speech opening the exhibition naid 
that formerly a person who confessed that he was 
troubled by noise was put down as an irreparable 
crank ; but now it is rightly regarded that noise is 
something that ought not to be tolerated by any 
decent man or woman. He suggested that their 
campaign against nerve jarring should be regarded 
as a great movement in seslhtticism It is the duty 
of all to co-ordinate m the protection of lift' from 
jars of the eye and the nerves- jars of the complete 
human personality. Sir Henry Richards, chairman 
of the Executive Committee of the Anti-Noise league, 
m moving a vote of thanks to the Prime Minister, 
said that the League is an educational body and the 
exhibition is intended to show to the public the means 
of escape from noise The Prime Minister made a 
short tour of the exhibition and inspected among 
other things a silenced pneumatic road drill, a 
silenced motor-cycle engine, a ripple tank illustrating 
the behaviour of sound waves from a speaker in the 
House of Commons and several models demountrating 
the scientific principles of the reduction of noise 
from machinery and m buildings 

The Health of Sunderland and County Durham 

Dr 0 F Walker, of Sunderland, in a letter to 
The Times last December, made an appeal that the 
deterioration of health of a section of the population 
in Sunderland and adjacent districts in County 
Durham, where unemployment has been severe and 
prolonged, was serious, and deserved more national 
consideration. In consequence of statements marie 
in Dr. Walker’s letter, the Munstry of Health in¬ 
stituted an inquiry' by Dr Pearse, Ministry of Health, 
Dr Glover, Board of Education, and Mr Grant, 
Ministry of Health, whose report has now been issued 
(“Report of an Inquiry into the Effects of Existing 
Economio Circumstances on the Health of the Com¬ 
munity m the County Borough of Sunderland and 
certain districts of County Durham London H M 
Stationery Office, 1935 M. net) The matter of 
this report is too lengthy to quote in detail, but is 
summarised in the concluding paragraph While 
admitting that there may be some slight deterioration 
of health and small increase m the incidence of certain 
diseases, the investigators state that “We are unable 
to accept Dr. Walker’s statement that there has been 
m this area a ‘substantial and progressive deteriora¬ 
tion in publio health’ ”, 

Technological Advances of the Past Twenty-five Year* 
Sot Frank Smith, secretary of the Department of 
Scientific and Industrial Research, spoke on June 3 
at a special Jubilee luncheon, held under the auspices 
of the Society of Engineers, on “Some Significant 
Technological Achievements of the King’s Reign". 
Sir Frank dealt with four outstanding types of 
achievement of the period. The first was the advances 


in medicine which have prolonged our lives , the 
second was the more complete harnessing of the 
electron, an achievement which has given birth to 
industries unknown in 1910, the third was the 
fixation of nitrogen, an achievement which has over- 
tlirown the menace to our food supplies resulting 
from diminishing quantities of Chile nitrate ; and 
finally, the production of new steel cutting tools, 
which has largely affected mechanisation, the price 
of manufactured goods and the leisure of man. 
Speaking of the industrial applications arising from 
the discovery of the electron, and the researches of 
Sir J. J Thomson and Lord Rutherford and others 
on the structure of the atom and on matter m general. 
Sir Frank said • “When the King came to the throne 
there was not one listener in the world, for there was 
no broadcasting station To-day in this country 
alone there are over 7 million pcoplo with licensed 
receivers There are millions of thermionic valves in 
use, and on his Jubilee day the King spoke via 
millions of thermionic valves to hundreds of millions 
of his subjects The radio engineer was in charge, 
and by the simple operation of switches, millions and 
millions of electrons played the parts arranged for 
them beforehand.” The turnover m the radio broad¬ 
casting industry, which did not oxist twenty-five 
years ago, was more than 20 millions sterling last 
year. The harnessing of the electron has been, in 
Sir Frank’s opinion, one of the greatest achievements 
of the King’s reign. It enables one person to spoak 
to and be heard by the whole of the civilised world , 
it has increased entertainment and amusement 
through the ‘talkies’, and it has enabled our homes, 
our roads and our publio buildings to be illuminated 
m a manner which many would have thought 
impossible twenty-five years ago 

British Standards Institution 

The annual meeting of the British Standards 
Institution was held on May 28, with Dr. E F 
Armstrong in the chair, who, in presenting the 
report, said the year’s work showed marked progress 
in every section. He laid stress on the fact that more 
than 150,000 copies of the British Standard Specifi¬ 
cations have been sold and distributed during the 
year, an increase over last year of 23,000, and that 
there are now 700 committees holding more than 
1,000 meetings a year, the total membership exceeding 
5,000. The machinery of the B.S I. is such that no 
section of industry need fear that its considered 
views will not receive the fullest consideration, or 
that a British Standard Specification would be issued 
in the face of soundly based objection. Moreover, it 
has been definitely stated that the Institution does 
not contemplate setting itself up as a testing authority. 
Mr. W. Rea veil, a past-president of the Institution of 
Mechanical Engineers, has been elected chairman for 
the ensuing year. He was one of the first to recognise 
the necessity for the oo-ordination of the work of 
mechanical standardisation, in wbioh the Institution 
of Mechanical Engineers is taking a leading part. 
Perhaps one of the most important results of the 
year’s work is the increasing' success of the inter - 
Imperial co-operation which is now so firmly 
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established. Australia has a standards organisation 
with 600 committees manned by more than 4,500 
individuals, and during the past year 75 industrial 
standards have been issued and 20 more are out for 
public criticism British Standard Specifications are 
good propaganda for British trade, and it is to bo 
noted that more than 12,000 copies have been sent 
to diplomatic and trade commissioners in all parts 
of the world, so that they may maintain complete 
seta which may bo consulted by those desiring m 
formation regarding British products, as represented 
by British Standard Specifications The Government, 
continues its whole-hearted support of the B S 1 as 
the national standardising body in Great Britain 

Cider Tasting Day at Long Ashton 

The Open Field Day at the Research Station, 
Long Ashton, near Bristol, was held on May 2 A 
large and distinguished company of growers, brewers, 
men of science and administrators met to exchange 
views, inspect the laboratories and outdoor plots, 
and to exercise a discretionary taste upon the samples 
of eider prepared under controlled conditions by the 
National Fruit and Cider Institute Representatives 
from Canada, South Africa, India, and the United 
States were present The function has retained its 
atmosphere of informality ami froo intercourse 
throughout its thirty years, in spite of the fact that 
visitors have increased m number about a hundred¬ 
fold since the first meeting of twenty-five members 
The desire to take full advantage of the educational 
opportunities of the day has also grown The ciderH 
of 1934 woro definitely above the average in quality, 
but were slightly inferior to tho superlative product 
of the previous year—one cannot expect equal quality 
from two heavy crops in succession. An exhibit of 
centrifuging as a method of controlling fermentation 
attracted much mterest, whilst experiments and out¬ 
door demonstrations on pomology, plant nutrition, 
fruit breeding, economic mycology and entomology, 
willow oulture and fruit and vegetable preservation, 
were also shown. The Agricultural Advisory Centro, 
Berkeley Square, Bristol, and the National Mark 
organisation provided additional oxhibits 

Soil Research in Scotland 

At a Scottish joint meeting of the Chemical 
Society, Institute of Chemistry and Society of 
Chemical Industry held m Aberdeen on May 17-18, 
at which Prof. Alexander Fmdlay presided, the work 
being earned out at the Macaulay Institute for Soil 
Research provided the subject for discussion Dr. 
Ian M. Robertson read a paper entitled "The Agri¬ 
cultural Utilisation of Peat Land”, in which the 
geology of peat formation, the physioal and biological 
properties of peat and their relation to land reclama¬ 
tion were described Members of the three Societies 
had an opportunity to visit the Macaulay Institute 
for Soil Research on May 18, when the Director, 
Dr. W. G. Ogg, and his staff, described the particular 
branohes of soil research carried out in Sootland 
These included geological work on soils, soil survey 
work, the investigation of soil fertility, and advisory 
work among farmers. 


South Africa: Progress of Twenty-five Years 

The special South Africa supplement of The Times, 
presented with the issue of May 31, deserves mention 
for its wealth of interest and its authoritative 
articles Published to commemorate the silver jubilee 
of the Union of South Africa, the supplement 
reviews the progress of tho Doraunon during the last 
twenty five years Articles on agriculture, mining, 
migration, education, wild life and native affairs are 
particularly noteworthy , but other sides of South 
African life, such us finance, architecture, sport, 
communications and holiday resorts arc not omitted. 
Altogether, the supplement, which runs to thirty pages 
and is illustrated with maps and photographs, may 
be regarded as an important volume’ on all aspects 
of South Africa, and one of permanent value 
Malaria in Ceylon 

The seriousness of the epuleimo of malaria that 
has been raging in Ceylon may lie realised from the 
fact that 74,000 deaths are attributed to this disease 
during the six months, November-April Up to the 
end of April, neatly two million rujtees were expended 
m rolief, exclusive of sums for medical treatment 
Tho situation has afforded an opportunity to tost on 
a large scale the value of quinine and of synthetic 
antimalanal drugs, and the report thereon when 
published should prove of great value 
British Standard Density Hydrometers 

The Hydrometer Sub-Committee of the British 
Standards Institution has prepared a draft specifi¬ 
cation for British standard density hydrometers and 
tables for use with tho hydrometers The draft 
specification and tables aro now being circulated to 
interested bodies by the Institution for criticism 
prior to their final publication Tho Institution 
would welcome comments on tho proposals from as 
wide a circle as possible, and a copy of the draft 
specification and tables will be forwarded to anyone 
interested on application to the Director, British 
Standards Institution, 28 Victoria Street, London, 
SW 1. 

Nutrition Advisory Committee 

The Minister of Health and tho Secretary of State 
for Sootland have appointed a Nutrition Advisory 
Commit too to “inquire into the facts, quantitative 
and qualitative, m relation to tho diet of the people, 
and to report as to any changes therein which appear 
desirable m tho light of modern advances m tho 
knowledge of nutrition” Tho members of the 
Committee aro Lord Luke (ohairman), Mrs Eleanor 
Barton, Mr J. N Beckett, Dr. G F Buchan, Prof 
E P. Cathoart, Mr R R. Enfiold, Dr J Alison 
Glover, Dr. J M Hamill, Dr. A. Bradford Hill, Sir 
F Gowland Hopkins, Dr Donald Hunter, Prof E. 
Mellanby, Sir John Boyd Orr, Mr. E C. Ramsbottom, 
Mr J M Vallance, Mrs. Chalmers Watson, Mr. J R 
Willis, Mr. E H T Wiltshire. The secretaries of the 
Committee are : Mr. W, J. Peete, of the Ministry of 
Health, London, S.W 1, to whom all communications 
on the subject should be addressed, Mr N F. 
McNiooll, of the Department of Health for Scotland ; 
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and Dr H E Magee, of the Ministry of Health 
(Medical Secretary) 

National Baby Week 

The National Baby Week Counoil, 117 Piocadilly, 
London, W.l, has issued its report for 1934 The 
propaganda subject for the year was “The Making of 
an A 1 Nation”, and special propaganda dealt with 
“The Diet of the Expectant Mothor” and “Food 
and Feeding” National Baby Wook is to bo held 
this year on July 1-7, and tho special subjects sug¬ 
gested for consideration are “The Welfare of tho 
Pre-School Child” and “(}ood Nutrition of Mothers 
and Children” A poster competition is arranged for 
boys and guls of ‘somor schools’, and prizes are 
offered to parents for the best essays on one of two 
subjects . “What should be done were there an 
Outbreak of Diphtheria”, and “On the Effect of 
Overorowding on the Welfare of Mothers and Little 
Children”. The Council will gladly advise and give 
help on propaganda work, tho choice of subjects for 
lectures, etc , and on other matters relatmg to infant 
welfare 

South-Eastern Union of Scientific Societies 

The fortieth Ann ual Congress of tho South-Eastern 
Union of Scientific Societies will bo held at Bourne¬ 
mouth on Juno 26-29, under the presidency of Prof 
A C. Seward On June 26, Prof Seward will deliver 
his presidential address entitled “Tho Herbarium 
of the Rooks” Prof J Cameron will deliver a public 
lecture on June 27 at 8, ontitled “Egyptology”; 
and Lieut.-Colonel C D Drew will deliver a public 
lecture on June 28, at 8, entitled “Recent Excava¬ 
tions at Maiden Castle” The followuig sectional 
presidential addresses are announced Archaeo¬ 
logical Section (Mr T D Kendrick), "Early Clinstian 
Art m tho British Isles” , Botanical Section (Prof 
H J. Tabor), "Effects of Certain Physical Factors 
on the Determination of Plant Habitat” , Zoological 
Section (Rev. F. C R Jourdain), “Zoological Pro¬ 
gress during tho last Half-Century, with special 
reference to Ornithology” , Geological Section (Dr 
H. D. Thomas), “Some Aspects of Evolution”, 
Regional Survey Soction (Dr Vaughan Cornish), 
“Scenic Amenities in Town and Country" Further 
information can be obtained from the Honorary 
General Secretary, Mr. Edward A. Martin, 14 High 
View Close, Norwood, London, S E.19 

Announcements 

At a meeting on April 27, the Leeuwenhoeck Gold 
Medal of the Royal Aoademy of Sciences, Amsterdam, 
was awarded to Prof S. N. Winogradsky, foreign 
associate of the Academy and also a foreign member 
of the Royal Society, who is director of the Division 
of Agricultural Microbiology of the Institut Pasteur, 
Brie-Comte-Robort, France, for his outstanding con¬ 
tributions to the development of soil microbiology. 
The medal is awarded decennially to commemorate 
the disoovery of micro-orga nisms by Antony van 
Leeuwenhoeck. Previous recipients of the medal 
have been : C. G. Ehrenberg, Ferd. Cohn, L. Pasteur, 
M. W. Beijerinok, Sir David Bruce and F. d’Hdrelle. 


Db. Wesley Bourne , of Montreal, has been 
awarded the first Hiekman Medal of the Royal 
Society of Medicine. Dr Bourne is aiuesthetist to 
the Royal Victoria Hospital, Montreal, and also 
locturer in pharmaoology m McGill University He 
is well known to many anwsthetists in Great Britain, 
both personally and for his researches into the 
physiology and pharmacology of anaesthesia. 

Hie Fbedhrick Hobday will deliver the Stephen 
Paget Memorial Lecture on the occasion of tho annual 
general meeting of the Research Defenoe Society on 
June 12 at 3, in tho London Sohool of Hygiene 
and Tropical Mediome, Keppel Street, W.C.l, taking 
as his subject “The Relief of Animal Suffering”. 

The Walter Rathbono Bacon Travelling Scholar¬ 
ship of the Smithsonian Institution has been awarded 
to Dr Richard E Blaokwelder, now engaged in 
entomological work at the U S National Museum, 
for an intensive study of the staphylinid booties of 
the Woet Indies. Dr Blaokwelder will oollect those 
curious little beetles, which are distinguished from 
other families of beotlee by their short wing covers, 
although nearly all have normally large wings and 
most of them are good flyers, on twenty-five West 
Indian Islands, including Cuba, Hispaniola, Puerto 
Rico and Jamaica. After completing his collections 
in the West Indies, Dr Blackwelder will study the 
large collections in tho British Museum 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned •—Three 
University lecturers and one demonstrator in the 
University of Cambridge—Mr H. Thirkill, Clare 
College, Cainbndgo (June 10). A lecturer in 
mechanical engineering m the West Hartlepool 
Technical College—The Secretary for Education, 
Education Offices, West Hartlepool (June 14). A 
head of the Science Department, Central Polytechnic, 
Croydon—The Education Officer, Education Office, 
Katherine Street, Croydon (June 16) A lecturer 
in physiology in the University of Bristol—The 
Registrar (June 19). A lecturer in physios and 
mathematics in the Northampton Polytechnic, 
St John Street, London, E C.l—The Principal 
(June 21) Geologists on the Geologioal Survey 
of Great Britain and tho Museum of Practical 
Geology, Exhibition Road, South Kensington, S.W.7 
—Director (June 21). A lecturer in physios in the Con¬ 
stantine Technical College—The Director of Educa¬ 
tion, Education Offices, Middlesborough (June 22). A 
head of the Chemistry Department in the Rutherford 
Technical College—The Director of Education, City 
Education Office, Northumberland Road, Newcastle- 
upon-Tyne, 2 (Juno 22). An assistant lecturer m 
agricultural botany m the South-Eastern Agricultural 
College, Wye, Kent—The Secretary (June 22) 
A temporary lecturer m geography m Armstrong 
College, Newoastle-upon-Tyne—The Registrar (June 
26). Two research workers at the research laboratory 
of the Freshwater Biological Association of the 
British Empire, Wray Castle, Ambleeide, Westmor¬ 
land—The Naturaltst-in-Charge (July 1). 
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Letters to the Editor 

The Editor dote not hold himself responsible for opinions expressed by his correspondents 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Natuhk No notice is taken of anonymous communiatwns 
Notes on points in some oi this week’s letters appear on p. 962. 
Correspondents are invited to attach similar summaries to their communications. 

Echo Sounding in Fishery Research the conclusion of this investigation on April 0 

The vessel used for the annual oceanographical Concurrently, tho temperature m the ‘fish’ water- 
investigations in the Lofoten area (the Johan Hjort) layer had decreased from 6 5°-6-0° to about 3*0° C. 
had a Hughes echo sounding gear (magnetostriction In some Distances a perooptibly lowor oxygen and 
system, frequency 16,000 cycles per Beoond) installed hydrogen ion concentration was observed in this 

water-layer than in the layers 
immediately above and below. 

Although two zigzag trips 
were made across tho entire 
bank area of the West Fjord, 
strong marks such os those 
shown in tho records repro¬ 
duced were only obtained at 
the locality referred to above ; 
in other places only small and 
widely separated dots. Still a 
certain amount of fishing, if 
not very successful, was gomg 
on everywhere A true esti¬ 
mate of the quantity of fish 
represented by marks of different 
typos can, however, bo gained 
only by further study in con¬ 
nexion with the use of suitable 
fishing implements 

Oscar Sund. 
Johan Hjort, 

KabolvAg, Lofoten 
April 6 


before leaving Bergen last February. The gear Absorbing Layer of the Ionosphere at Low Height 
worked smoothly all along the coast and besides The ionosphere is now generally regarded as 
furnishing a great number of interesting sections, divided into two main regions of intense ionisation 
revealed many features hitherto unsuspected; among The upper (F or Appleton) region commences at a 
others, that the clay flooring of deep fjords is height of about 260 km , while the lower (E or 
invariably about 10 m thiok and generally vory flat. Kennelly-Heavisido) region begins at a height of about 
Marks referable to fish were seen on the record 90 km. Besides these two mam regions, the existence 
only after the arrival at that portion of the Lofoten of a so called D or absorbing layer has been suggested 
fishing area where the most prolific fishing has been from tune to time* The presence of such a layer has 
going on during recent years—at Hela —a bight of not, however, untd now been experimentally demon- 
the West Fjord of very restricted dimensions, say, strated, and it has rather boon tho tendency m 
10 miles by 4 miles. At this place fish wore indicated recent years to discredit its existence Recently we 
continuously along straight courses of 2 nautical have, however, in the course of our ionospheric studies 
miles and more The nature of the indications may at Calcutta been ablo to deteot echoes of radio waves 
be seen from Fig. 1, which is a photographic repro- returned from a virtual height of about 66 km. by 
duotion of four separate records, partly obtained the well-known pulse method. The ochoes from the 
while the ship was stationary among the hand-line E layer were at the same time observed to be returned 
boats, which got the fish exaotly at the depth mdi- from a virtual height of 119 km The present corn¬ 
ea ted. muruoation gives a preliminary account of the 

It is interesting to note that this spawn mg con- observations we have made in connexion with the 
oentration of ood has apparently no relation to the existence of a low-lymg absorbing layer, 
bottom. This was well known before, but no one The appearance of echoes from the D layer is 
oould have imagined the fish to be limited to such a closely connected with the weakening of echoes from 
sharply defined layer of only 10—12 metres m thick the E layer which is observed with the progress of 
ness, extending widely above deep water and shallow, the day*. This absorption may be due either to a 
always at the same distance from the water surface, decrease m the gradient and lowering of the height 
This distanoe was 72 metres at the first encounter with of the lower boundary of the E layer, or to the forma- 
the spawning, shoals (March 11) and 50 metres at tion of a distinct absorbing layer at a much lower 
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level. Against the first hypothesis, both observations 
and calculations show that the lower boundary of 
tho E layer must be extremely sharp* From such 
a boundary all frequencies below the critical ponetra- 
tion frequency will be copiously reflected, while all 
those above will penetrate the boundary Observa¬ 
tions made by us, however, show that during day¬ 
time there is a frequency band above and below tho 
limits of which no reflection is obtained from the E 
layer The limits of the frequency band vary with 
the hour of the day Fig 1 dapu ts typical limits on 
a summer day at Calcutta 



The hypothesis of a diffuse D layer at low height, 
where collision frequency is very great, offers an oasy 
explanation of these phenomena This layer will 
absorb long wavos strongly, preventing their re¬ 
flection due to tho diffuse boundary, and will only 
allow waves of lengths below a cortain limit to pene¬ 
trate it These lattor waves will pithor be reflected 
from or will penetrate the E layer In short, the E 
layer with its sharp boundary will reflect all fre¬ 
quencies below a certain limit and tho D layer with 
its diffuse boundary absorb all frequencies below 
another lower limit The sharp boundary of tho E 
layer cannot cause the disappearance of frequencies 
lower than the critical penetration frequonoy as 
shown m Fig. 1 The hypothesis of a diffuse E layer 
boundary causing absorption is untenable because 
the virtual height of the E layer as measured by us 
for a number of frequencies in the frequency 
band of Fig. 1 has been found to be practically 
constant. 

On very rare occasions when the lower boundary 
of the D layer becomes extremely sharp, it is able 
to reflect waves. Suoh were the occasions on April 
2, 3 and 5 between the hours 10 00 and 17 00, when 
we were able to detect the echoes as reported m 
the beginning of the note. 

There are other arguments m favour of the 
existence of the D region Without the intervention 
of such a region, the virtual height of the E layer 
ought to nse gradually with the sotting of the sun 
Observations show, however, that tho height has a 
tendency to decrease with the close of the day This 
is easily explained as due to the disappearance of 
the D layer, which by its presence during the day 
increases the virtual path of the wave Again, Fig 1 
shows that Curve I, which is a graph of the penetra¬ 
tion frequencies of the E layer, has pronounced 
hourly variations. Tins feature of the curve is 
present almost every day during this part of the year. 

"Curve II, Which is a graph of the frequencies for 


which echoes begin to appear from the E layer, has 
no suoh pronounoed hourly variations, but gradually 
rises and falls with the progress of the day. There 
being scarcely any correlation between the two 
curvos, it follows that the agency responsible for 
Curve I must be different from that for Curve II 
This other agency, according to our hypothesis, is 
the absorbing layer at a virtual height of 55 km 
It is noteworthy that the region where tho absorb¬ 
ing layer has boon detected by us, is also, according 
to many authorities, the region of tho ozonosphero* 
It is not unlikely that the ionisation m this region 
is connected with the formation of ozono, as suggested 
by Chapman* 

S. K Mitba. 

P. Syam 

Wiroless Laboratory, 

Univ orsity College of Science, 

92 Upper Circular Road, 

Calcutta 
May 6 
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Propagation of Radio Waves over a Plane Earth 

The purpose of this letter is to point out an error in 
sign in Prof A, Sommerfeld’s original paper (1909) on 
tho attenuation of radio waves' This error in sign 
has recently been reflected m Bruno Rolf’s graphs* 
of the Bommerfold formula, predicting dips to zero 
in tho field mtensity at finite distances from a radio 
transmitter and other anomalous phenomena. This 
error in sign has been corrected m Prof Sommerfeld’s 
1926 papers’ and also does not occur m the donvation 
by B van der Pol and K F Niessen*. In this latter 
paper an exact expression is given for the potential 
of a vertical infinitesimal dipole (equation 21) After 
expanding this expression, I found that most of the 
terms are negligibly small at moderately low fre 
quencies for distances from the source greater than 
a wave-length, giving for the potential function of 
a vertical dipole over a plane earth : 

e it,rr /• V j> _ 

II (r, 0) •= -~|_1 — 2 y/p e ~*J e*»*du>J 

where p » tAqrf 1 - {l + (jr)'}= ( J ) 

and Aq «= and fcj =* fcj (c -f »2cXo), 

where c is the dielectric constant of the ground 
referred to air as unity, a is the conductivity of the 
ground m electromagnetic units, o is the velocity of 
light in cm. per sec., X is the wave-length in cm. 
and r is the distance in cm. 

In the above equation, p is the ‘numerical distanoe’ 
as defined by van der Pol and Niessen and is slightly 
different for high-frequencies from the “numerical 
distanoe’ used by Sommerfeld j this difference makes 
the above formula accurate for large values of the 
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parameter b and free from the errors which Rolf* 
made by using the Sommerfeld •numerical distance’ 
Rolf used equation (1) with the lower sign reversed 
on the integral for computing the held intensity from 
a distant radio transmitter Correcting this error 
in sign, I have found that the following empirical 
formula for the field intensity may bo determined 
from equation (l) 

F - 2 VP [/ (P,) - Sin by/?} <T*P°].(2) 


This formula gives the field intensity, F, in micro¬ 
volts per metre when the radiates! power from the 
transmitter is P kilowatts and is applicable for 
b < 30°, that is, for frequencies less than about 
10,000 kc /s for transmission over ground of avorage 
conductivity about 10- 1 * emu. The quantity in the 
square brackets is the ‘attenuation factor’ and 
reduoes to f(p,) m the cose |fc}| > > k\. This was 
the case discussed by Sommerfeld, and values for 
f(p t ) are given by Rolf in his first paper - -van dor 
Pol* also gives tho following empirical formula for 
/(/>.) ’ 


/< 7 >.) 


2+0 3 p„_ 

2 + Po + o «pi ' ' ' 


(3) 


Formula (2) is limited in this application to a plane 
oarth, the actual ground wave field intensity being 
influenced by the curvature of the earth at tho 
greater distances, this effect being tho predominating 
influence at sufficiently low frequencies 

K A Norton 

Federal Commiuncotions Commission, 

Washington, D C 
March 8. 


■ Ann Phy,^ 28, ««5 . 1909 

■ Ingenious Vetenekaps Akademlmu, Haiidllngsr >»> 96 , 1929 
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■ Ann Phyt , 81, 1135 , 1920 

* Ann Phyt , 8, 271, 1930 

• See criticism hy W H Wise, Proc I R E , 18, 1071 , 1930 
« "Jahrbuch der Drabtlosen Tel and Tel ”, *7, 162, 1931 


Band Spectroscopic Observations of the Isotopes 
of Zinc and Cadmium 

According to earlier mass-speotrosoopio investi¬ 
gations by Aston 1 , cadmium has the following isotopes 
arranged in order of their abundances . 114, 112, 110. 
Ill, 113, 116. Later, two additional isotopes, 108 and 
118, were observed by one of us*, as a result of an 
investigation of the band spectrum of cadmium 
hydride. 

Reoently, Aston* has reported the disoovery of 
three new cadmium isotopes, 106, 108, 116, but 
no evidence of the existence of Cd 11 * was obtained. 
As Cd 1 ** appeared to be more intense than Cd 1 ®*, 
and the •former isotope had not been mentioned by 
Sveosson, Aston concludes that these results are not 
reliable; in particular, that the existence of Cd 11 * 
must be considered as rather dubious. 

Our spectrograms, on which the above mentioned 
observations were based, did really give indications 
of lines corresponding to Cd 1 **, but were not pub¬ 
lished because of their spurious appearance as 
oompared to the lines of Cd 1 **. 11 * which were present 
in some thousands of groups in the spectrum. As 
may be seen from Fig. 1 (a) representing the group 


at X 4728 A and corresponding to if, (18|) in (t»' = 0; 
t>'«=3) of the *2-* *2 transition, Cd 1 ** is present, 
although having decidedly less intensity than 
Cd 1 "* 11 *. This intensity relation seems to hold 
throughout the observed spectrum The existence of 
odd isotopes in cadmium could not be verified* on 
account of insufficient separation of the even com¬ 
ponents in a group. 

The isotopes of zinc have also been the subject of 
several investigations, contradictory results having 
been obtained Thus according to Aston*, the 
following isotopes are present 04, 06, 00, 67, 08, 09, 
70 Bambridge*, however, was unable to observe 
Zn“.**. From an unpublished investigation on the 
band spectrum of zinc hydride, one of us (U. S ) 
obsorved tho following isotopes 04, 60, 68, 67, 66, 
63, 70, their abundances being m the order in which 
tho numbors are given Thus agreement is found 
with the results of Aston regarding Zn“ (not observed 
by Bainbndgo) and vtco versa regarding Zn** Our 
new isotope Zn** is clearly visible m Fig 1 (b). 



representing tho group at X 4036 0 A and corre¬ 
sponding to if, (33J) in (t/ — 0, v" — 0) of the *11,,, - *2 
transition Tho lino corresponding to Zn** is far more 
intense than that ot Zn’*, whirh is too faint to appear 
on the reproduction, although clearly visible on the 
original plates 

Our statements regarding tho isotopes of zinc and 
cadmium are basis! on observations of extensive 
regions in tho spectra of their hydrides. Some 
thousands of lino groups have been measured in each 
spectrum, the isotope separations being in perfect 
agreement with the theory of isotope effeote in band 
spectra. We would suggest, therefore, that the 
disagreement between band spectroscopic and mass- 
spectrosoopic observations regarding the existence of 
isotopes does not indicate the unreliability of the 
former method but must be explained m some 
other way, 

GOsta Stenvikkel. 

Erik Svhnsson. 

Laboratory of Physics, 

University, Stockholm. 

March 20. 

1 F. W Alton, "Mau-apectra and Iwtopwi”, 1933, p 120 

1 Krlk Svenuon, NATTM, 111, 28 , 1933 

• F W. Alton, Natom, 144, 178, 1984 

* F. W. Alton, “Musi-tpectn and Isotope*", 1933, p 118. 

'X. T. Balnbridge, Phyt. Rn . 48, 487, J832 
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Raman Spectrum of Deuterobenzene 

We have photographed the Raman spectra of the 
various douterobenzenes. In order to obtain the 
isotopic shifts of the Raman frequencies with a fair 
accuracy, the spectra were investigated with high 
dispersion, which necessitates a rather large volume 
of the substance , the Raman tube employed con¬ 
tained 18 o c For the preparation of deuterobenzene 
wo have investigated various possible exchange re¬ 
actions and have finally chosen the Friedel Craft 
reaction 

C,H, 4 BDC'l C.D.+6HC1. 

This process has the advantage of high reaction 
velocity, and further, our experiments indicate an 
appreciable shift of the equdibrmm towards the 
deuterobenzeno Details concerning this reaction as 
well as the common physical properties of the 
deuterobenzene will appear elsewhere Of course 
this method produces a mixture of the various 
deutorosubstituted benzenes ui proportions very 
nearly corresponding to the probability distribution 
By photographing the spectra of deuterobenzoncs 
with various contents of deuterium, it» consequently 
possible to identify the Raman linos belonging to 
each deuterobenzeno 

We have measured the oom 
pleto Raman spectra of the 
molecules U t H,D, C,1),H and 
C,D, All the Raman fre 
queneies of benzene are found 
to be lowered by mtroduc 
tion of deuterium in the mole 
oule 

Fig 1 is -an enlargement of 
a part of two Raman plates 
and shows the isotopic shift 
of the strongest line of the 
spectrum, namely, the fre 
quenoy corresponding to the 
symmetrical ring \ 1 brat ion 
The plates show distinctly 
greater isotopic shift between 
C,H, and 0,H,D than between 
C,D,H and C f l)„ owing to 
the comparatively greater 
alteration in mass in the first 
case. The Raman frequencies 
are respectively 992-6, 981 5, 952 4 and 946 6 


C,H, and C,D„ and are of great interest for tho 
identification of these. A detailed report of the 
investigation and a discussion of the results will 
appear shortly elsewhere. 

A. Ki.it. 

A Lanoskth 

Umversitetets kemisko Laboratorium, 

Kebcnhavn 
May 3 

Spontaneous Emission of Neutrons by 
Radio-elements 

I Curie, Johot and Preiswerk 1 have shown that 
by bombarding silicon and phosphorus by neutrons 
there are produced radio-elements which spon¬ 
taneously emit neutrons, m addition to electrons 
(Fermi effect), positrons and y-rays Thus an entirely 
new type of radioactivity has been discovered by 
them 

The mechanism of the spontaneous ejection of 
noutrons ib not fully understood. At any rate, it may 
be supposed that this process is a secondary one, os 
the experiments on the Fermi effect have shown 
clearly enough that the potential energy of the 
neutron in the nuclear field is negative (the barrier is 
absent), and hence the neutron, having received 
somehow or other some positive energy, must leave 
the nuoleus immediately or pass into a state of 
negative energy, exciting another particle or emitting 
y-quanta 

In their communication, I Curie, Joliot and 
Preiswerk explain the emission of the noutrons by 
the follow mg processes 

(I) lt Al M - U A1" + ,n> and (2) 14 Si*> - u Si*» + ,n‘ 

Such an interpretation (primary process) cannot 
be admitted according to the considerations men¬ 
tioned above , moreover, it would seem impossible 
energetically, although we cannot assert this de¬ 
finitely because the acourate values of the masses 
of all the components of reactions 1 and 2 are not 
known 

I have attempted to find the energy distribution 
of tho spontaneously ejected neutrons or at least to 
estimate its upper limitT For the detection of the 
neutrons I used a photographio plate with a thick 
layer of emulsion (50 p) specially prepared for the 
registration of H-particles. At a distance of 0-2-0-4 
mm of the plate, there was placed a paraffin film 



The Raman frequencies of C,D„ together 
with those of C,H t> are as follows : 

Ramon Frequency (cm _1 ) 

C.H, 606 4, 849-7, 992-6, 1176 6, 1585 9, 
1604-2, 3048 3, 3061-5 
C,T>, 581-6, 844-7, 946-6. 869-8, 1555 4, 
1669 0, 2266-8, 2292 0. 


It is interesting to note the great shift of the 
1176-6 line in benzene (to 869-8 cm,-' m C,D,), 
which shows that this frequency, as well as the 
3048-3 and the 3061-5 frequencies, belongs to a 
pronounced hydrogen vibration. 

The spectra of C,H,D and C,D,H are much more 
complicated owing to the split up of the degeneracy 
of certain vibrations m the symmetrical molecules 




or the truck of s recoil proton In photo* 
fi of the track 1* 72/r< —-2 6xl0»ev) 
and thus were registered the protons ejected by the 
neutrons from paraffin (Fig. 1) Radioactive isotopes 
were being produced in red phosphorus by neutron 
bombardment. A glass tube containing radon (about 
250 mo.) and some powdered beryllium served as the 
source of neutrons. Every 10-minutes the bombarded 
phosphorus was brought into the immediate neigh¬ 
bourhood of the photographic plate for a period of 
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10 minutes. The total time of the experiment wan 
about 12 hours 

Ah a result there was revealed the presence of 15 
recoil protons the energy of which is represented 
graphically in Fig 2 (protons of energy 10* o v and 



above are detected by this method) The greatest 
energy of the observed protons was ~ 4 x 10* o \ 
Thus the upper energy limit of tho neutrons spon¬ 
taneously emitted by some disintegration prodm ts of 
phosphorus is at any rate ^4 x 10* e v 

In conclusion, I wish to express my lx'st thanks 
to Mr A Jdanoff for his kind help 

I OlIRKV l( II 

Stab' Hndmm Institute and 
Physical-Technical Institute, 

Leningrad 
March 10 
•OR, 196, 208# . 1914 


The Fundamental Paradox of the Quantum Theory 
According to the general principles of the 
quantum theory, physical variables a , 6, c, are 
represented by symmetric linear operators A, B, 
C, . in Hilbertian space ; and the representation 
satisfies the following conditions : 

a* -» A*, Xa — KA, (X being an ordinary number) 
a + b -> A + B 

Since ab — + 6)* ~ i(o — 6)*, 

it follows that ab —■ j(AJ3 -f BA) 

Similarly, 

ab.c - J (AB f- BA)C + \C(AB f BA), 

cab — i (CA + AC)B + J B(CA + AC), 

be a - l (BC + CB)A + IA(BC + CB) 

The general principles will therefore lead to a 
contradiction unless these three operational repre¬ 
sentations of abe are all equal. This implies that 

A(BC - CB) = (BC - CB)A, 

with two similar equations. Hence the commutator 
(BC — CB) of any two operators representing 
physical variables must commute with every operator 
representing a physical variable Therefore, by 
Sohur’s lemma, (BC — CB) must be a numerical 
multiple, Vbc/, of the unit matrix 7, in any irreducible 
matrix representation. 

Now, if ab -► X, 

hzpl “> XC — CX •= \(AB + BA)C — \C(AB + BA) 

* hgpA + \jwB, 


Hence ~kxv ■- ~t-uv =■ ^AV - •*. and all the com¬ 
mutators vanish Therefore any two operators which 
represent physical variables must commute. This 
result can only bo loconcilod with the accepted 
exchange rotations by taking the numerical value of 
Planck’s constant to lie zero This destroys the 
whole stiiieturo of tho modern form of the quantum 
theory 

(.! Tkmcwc 

King’s College, 

London, W C 2 
May 18 

Chromosomes of the Tulip in Mitosis 
In a recent study of tile development of tho male 
gamete m the stylo of L\lunn regale, O’Mam 1 states 
that no equatorial plate is formed, but that at mota- 
pliaso tho chromosomes lie scattered in tho pollen 
tube Welsford*, on tho other hand, illustrates in 
L Martagon (her Fig 16) tho complement normally 
urrangixl on a plate 



tio 1 Pollen tube <11 vision or Tvhpa (Imai from an artiflrtal nilturr 
of pollen, 24 hours »ftcr sowing on 14 per cent cann sugar ngnr 


I have obtained pollen tube divisions m Tulipa 
(Iretgi in artificial culture, using MeClintock’s oeeto- 
carmine method (Fig 1) The motaphases arc 
perfectly normal, with a definite equatorial plate, and 
the anaphases resemble those of tho pollen gram 
except that tho polos of tho spindle arti considerably 
farther apart 

In my experiment, the art ificial medium may jiermit 
of the formation of wider jiollon tubes than in L. 
regale It is unlikely, however, that an irregular 
metaphase would give the regular anaphase distribu¬ 
tion required to produce tho viable gametes of this 
species More probably, therefore, a true metaphnso 
plate is former!, though the stage may lie rapid and 
not easy to find 

The technique which I have lists! further reveals 
the structure of tho mitotic chromosomes m a way 
not otherwise possible The method can only be 
applied to tho study of mitosis in pollen grains and 
pollen tubes, but the thick wall of the pollen gram 
apparently modifies tho action of the fixative 

By this fixation tho chromosomes show st nations 
which are independent in each chromatid, and are 
presumably caused by a slight separation of the coils 
of the spiral chromosome thread It is not possible 
to determine the direction of coiling, but there is 
evidently no change of direction, since there are 
no breaks in the spacing of the coils 
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Length of arm of chromosome 
No of spirals 
Diameter of chromatid 
Calculated diameter of r.hromosi 


s of the fossils , but the results, obtained with a few minutes’ 

preparation from coal fossils, usually so hard to deal J 
with, soemod to me most surprising Higher magm 

0 p fications giving 300-400 diameters with oil-immersion 

lenses are also feasible. 

2 p Hknuy H. Dixon 

School of Botany, 

__ Trinity College, Dublin. 

52 »*• May 2. 


Evidently the stmetures Hhown by this technique 
are comparable with those illustrated by Vojdovsky 
at motaphaso in A scans* and by Darlington at telo¬ 
phase in b'ritillarxa 1 The whole volume ot each 
chromatid is taken up by a chromosome thread 0 5 g 
m diameter compactly coiled to give a rod approxi¬ 
mately twico its diameter. 

Tlioso findings aro therefore incompatible with thoso 
of Sharp* and other workers of the oliromonema- 
matnx school 

M B VrcorT 

John Innos Horticultural Institution, 

Merton Park, London, SW 19 
May 1. 

■ O’Marn, J , Hot Oat. 04 . 1931 

■ Wrlsford, E 8 , Ann /lit. 28 11114 

* WlUnn, E 1), 'Tho tell 111 IX vi lopiiu nt ami JlrmUty” (Now 
York, 1028) Fl« 39 ... 

4 Jlurllngton, C 11, /’roe Rns Son , M, 117 (In the prow) 

■ Sliarji, L W .Dot Oat. 88 , 1929 


Use of Reflected Light in the Examination of Fossils 
Several very ingenious methods for facilitating 
tho microscopic examination of tho structure of plant, 
fossils have boon rocently described and illustrated 
m Nature No mention, so far as I have noted, 
has bron made of that by which the smoothed surface 
of a fossilifcrous rock is examined by reflected light, 
as may be done with tho ‘ultropak’ microscopo. In 




Flo. l Pbotomlcrognphs of co 
boo of Wlflxn coal parallel to hi 


this instrument, as many will know, the light is 
introduced laterally into the body of the microscope, 
reflected downwards by an annular mirror and 
brought to a focus by an annular condenser in front 
of the objective 

The accompanying photomicrographs (Fig I) were 
made by this way, from ordinary coal. The method 
is equally applicable to siliceous and calcareous 


Effect of Orange Juice on the Growth of Laminaria 
Gametophytes 

Some interesting nutritional effects have liecn 
observed m cultures of gamotophytio and young 
sporophytie plants of Laminaria sacchanna Lamour 
by the addition of low concentrations of orange and 
other fruit juices After the Lammana spores had 
been introduced into petn dishes containing 25 c c 
of filtered soa-wator, orange juice was added in tho 
proportion of 1 c o of a I per cent extract to each 
dish Control cultures were kept under identical 
conditions of light and temperature 

Normally, on germination tho contents of tho spore 
pass through the germ-tube into tho enlarged distal 
end, giving the early stage of tho ‘effective plant’ 
In cultures containing sea-water alone, the young 
gametophytes remained m this condition for a period 
varying from a few days to some weeks In cultures 
to which orange juice has been added, this temporary 
resting stage is greatly reduced 

Previous investigators have shown that sexual 
organs may be produced either m the one-eelled 
condition or from any cell of a filamentous gameto- 
phyte. The filamentous form of gamotophyte is 
produced oither when temperature and light intensity 
aro high, or when phosphate is present in excess of 
nitrate*. The presenoe of orange juice stimulates the 
formation of filamentous game- 
■- tophytes and also the produc¬ 

tion of sexual organs (Fig. 1, 
o and 6) 

Algologista have frequently 
observed that, m culture, the 
plants floating in the surface 
film of the medium show re¬ 
actions different from those of 
the submerged plants. It is, 
perhaps, not without signifi¬ 
cance that in cultures to which 
orange juice has been added, 
the greatest growth is usually 
Hr observed m the submerged 
? germhngs. 

Analyses of sea-water made 
at different tunes of the year 
- show a marked diminution in 

-——- ’■ - — i. . the amounts of dissolved nitrate 

and phosphate present during 

7ft dl»m. Experiments earned out with 

cultures supplied with 1 o.c. of 
0*01 molar potassium nitrate, potassium iodide and 
potassium phosphate in addition to the fruit juices 
show an acceleration of growth and development 
which is equally marked (Fig. 1, c and d). Vigorous 
young sporophytes have been produced in these 
treated cultures. 

Further experiments are in progress to determine 
the effect of different concentrations of various fruit 
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juices , of the addition of ascorbic acid (vitamin C) 
oontamed in these juices and of other growth- 



KIO, 1 Cultures 40 days old of germinating spores of Laminaria 
larrhanna Lamour , , , 

a, Oametophytea from culture In sea-uatcr to whk.lt Ice 01 1 per 
oent extract orange Juice watt added 

b, Oametophytea ftom control culture, sea-water alone 

e. Oametophytea and young sporophytes from culture ot sea water 
and addud Inorganic salts, with l cc of 1 far cent extnut orange 

from control, sea water and Inorganto salts 
'effective plant’, ooip , oospliero , mi it, male 
female gamotophyte , ipw , young sporuphyti 


d, Oametophytes 
ganictophyto , fit, 


promoting substances' which aro known to contain 
nucleic acid or its derivatives 

P W Carter 

Botanical Department, 

University College, 

Aberystwyth. May 15. 

1 Barries, Ann But , 48, 893 , 1932 . 

* Moekeridgo, Biochm J, 14, 732 , 192(1 J Eiptr Bud , 4, 301, 


Birds and Butterflies 

In reference to the palatability of butterflies, it 
may be interesting to record that the Australian grey 
butoher bird, Croatian torquatue, does not object to 
eating butterflies A tamo bird which I havo had 
under observation, though pinioned, manages to oatch 
skippers of the species Anasynta sphenasena, when 
these are flying round flowers within reach. I have 
also seen the bird oatch the same species in the oarly 
morning before the butterflies have become active. 
The butterflies are seized with the bill, beaten onco 
or twice against the ground or against some hard 
object, and then swallowed whole. The fact that on 
one occasion the bird caught and ate a skipper soon 
after it had been fed with its customary ration of 
raw meat indicates that it was not hunger that 
persuaded the bird to take the butterfly. 

The same bird also eats the introduced sand lull 
snail, Helix pisatia. The victim may be either 
crushed with the powerful bill or beaton against tho 
ground, but an anvil stone such as used by the 
English thrush is not utilised. Much of the shell is 
swallowed, to be disgorged later in the pellet Exam¬ 
ination of these pellet* also shows that ants are 
freely eaten. 

L. G LATTE RT 

, (Curator of Museum). 

Publio Library, Museum and 
Art Gallery, 

Perth, Australia. 

April 12. 


Chemistry of (Estrogenic Substances 
In view of the results published by E. Friedmann 
in Nature of April 20, we docidod to investigate the 
effect upon ovanootomised rats of tho two compounds 
specifically mentioned by him as eustrogomo, namely, 
sodium bonzylidonepyruvate and sodium furyhdone- 
pyruvate These wore prepared and purified exactly 
as described by Friedmann 1 They wero dissolved 
in water, the strength being 100 mgm m 3 e c , and 
administered in 6 doses of 0-5 cc, each compound 
being injected into 6 rats Tho tocluuquo omployod 
was that described in the paper by Allan, Dickens 
and Dodds* 

A similar experiment was performed using tho two 
froo acids (1(M) mgm dissolvod in 3 c c of sesame 
oil and divided into 6 dosos of 0 5 c c ), five rats 
being used tor each of tho two acids 
Examination of the vaginal smears showod that 
there was no oestrogenic activity either with aqueous 
solutions of the sodium salts or with solutions of tho 
free ucids in oil when injocted in amounts of 1O0 
mgm per rat 

J IV Cook 

Research Institute, 

The Cancer Hospital (Free), 

London, S W 3. 

E. C Dorms. 

Coui tan Id Institute of Bioi henustry, 

Middlesex Hospital, 

London, W 1. 


Research and the Library 

The suggestions of Dis Unity and I tensor on this 
subject 1 will be of interest to all who are appallisl 
by tho unabating flood of scientific literature 

There aro two points to which I would direct 
attention First they state; “It has long boon the 
practice of chemical journals to accept only new 
matter, and flits cut down to the briefest account. 
This principlo can be adopted with advantage m 
other scientific subjects” Chemistry is an exact 
science, and what may bo an excellent method of 
presenting its results may not he best for a biological 
subject. In zoology a statement of results or observa¬ 
tions is valueless unless it is followed by a discussion 
in which tho new results aro correctly orientated in 
relation to previously known facts Facts by them¬ 
selves mean nothing , only when they are seriated 
into a hypothesis do they take on any value. 

Tho adoption by certain zoological journals of tho 
criteria of chemical journals has had the unfortunate 
offoot of restricting discussion and has produced a 
multitude of isolated pieces of information Tlius 
I cannot agree with Drs Berry and Bonser when 
they suggest that accounts of tho debates of certain 
societies should not be published, for by ordered 
discussion alone can science be advanced. Tho more 
accumulation of details and isolated facts is not 
scientific advancement 

A scientific paper should consist of three parts: 
an introduction explaining why and how the in¬ 
vestigation was undertaken ; the observations; and 
finally their interpretation. If all papers were so 
composed and there was adequate discussion of all 
points raised, not only would tho publication of 
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incomplete work be chockod, but aluo the number of 
papers published would be halved, for the discussion 
would show the writer that half the facts ho would 
normally record are insignificant details having no 
liearmg on his general argument 

Secondly, the suggestion of Drs Berry and Bonier 
that there is a tendency for the young research worker 
to be judged upon the number of lus papers rather 
than on their ijuahty, gives rise to many thoughts 
which cannot be touched on here But it does prompt 
the question as to how muc h resoaich is done with 
the idea of the advancement of sumo branch of 
science and how much for added professional quahfica 
tion To day, even for minoi posts, candidates are 
ex]looted to have reseurth qualifications , and 
quantity ratlur than quality will continuo to count 
unless those res]>onsiblu for making such appoint 
ments are prepared either to seek su< h expert 
ndviee on the publications of the candidates as they 
would for a senior post, or to pay less attention to 
this aspeet of the qualifications 

Whether the apparent respect paid to all forms of 
resoaich is genuine is another matter, for tin* rewind 
for the most brilliant reseaiih would appeal to hi*, 
not the means and leisme to continue it, but a post 
involving sin h administrative or touching duties as 
to make furthei res* auh impossible 

(1 E H Ko\on 

Depaitment of Zoology, 

University of (llasgow 

1 NATl'KR, 188. (184, April 27, 1086 


Plasticity of Rock Salt and the Taylor and Becker- 
Orowan Theories of Crystalline Plasticity 

In Prof Taylor’s theory of crystalline plasticity’ 
the process of slip is conceived as the result ot the 
propagation through the lattice of a definite type of 
deviations from the ’ideal’ structure, so called dis¬ 
locations* The path of a single dislocation in general 
is limited by the faults or flaws in the crystal and it 
is assumed that the numlier N of propagated dis¬ 
locations increases during thn course of the process 
Every dislocation is the centre of a field of str**ss , 
the various dislocations influence each other’s motions 
and it is shown that centres will escape from each 
other only if the applied exterior stress exceeds 
a oertam value, increasing with N Hence the stress 
necessary for further deformation incr(*ases with the 
deformation already attained (‘shear hardening’) It 
is suggested by Taylor that the dislocations might 
arise as a consequence of thermal agitation, but no 
explicit explanation is given of the progressive 
increase of N 

Now, in the Bocker-Orowan theory, gliding is con¬ 
ceived as starting froVn ‘jumps’, originating at 
favourably situated flaws under the combined in¬ 
fluence of the exterior stress t (enhanced by the so- 
cailed stress-concentration effect), and of thermal 
agitation (producing local stress fluctuations*) This 
conception leads to a relation botween t and the 
rate of flow, from which also the minimum value y 
necessary to produce an observable rate of shear at 
a given temperature can be estimated. It is put 
forward by Orowan (1 o , p. 039) that these local 
jumps initiate dislocations of similar type as con¬ 
sidered in Taylor’s theory If such dislocations, onoe 
formed, move only over a finite distance and are 
then arrested at ‘opaque’ flaws, it would seem to us 


that they will givo rise to an ‘interior’ field (similar 
to that introduced by Taylor, though now essentially 
connected with the lattice distortions at the places 
while dislocations have been arrested), of a stress t, 
increasing with the number of dislocations formed 
In those regions whore jumps have occurred the 
interior field in the main will counteract the exterior 
field, and thus we must oxpoct that the production 
of new dislocations will take place at a continuously 
decreasing rate When t, has increased so much that 
t — t, approaches to tho value y, the deformation 
practically comes to a stop, as then new dislocations 
are formed so slowly that their only effect will Ik 
a very small creep. Reasoning along these lines it 
seems possible to arrive at a combmation of the two 
theories, which explains both tho shear hardening 
effect and the dependence of the rate of flow upon 
oxtenor stress and temperature* 4 . 

Tho picture obtained suggests that the plastic 
properties of a crystal will be enhanced if it is possible 
to keep down the interior field t, It seems worth 
while to consider from this pomt of view the remark¬ 
able fact, observed by Smekal*, that on stretching a 
piece of ro< k salt the actual gliding among several 
equivalent sets of glide planes chooses that set, for 
winch tiie direction of gliding occupies the short**st 
wuy in the piece If it is assumed that a certain 
proportion of tho dislocations which arrive at the 
surface layer of the crystal are able to ‘oscajie’, so that 
they do not contribute to the interior field, the 
interior field for a given total shear will bo the 
smaller when the number of dislocations that can 
arrive at the surface is greatest, which will be the 
case for the shortest glide path 

To some extent, similar reasoning may perhaps 
help to understand the much discussed influence of 
water on the plasticity of rock salt If the water has 
a ‘healing’ effect on the surface layers, those dis 
locations which were arrested by flaws in these layers 
can escape, and thus a decrease of t, will bo effected 
This meatiH that a definite exterior stress oan give 
rise to the birth of a larger number of dislocations 
and thus to a huger shear 

Tho above suggested ‘explanation’ of the Joffe 
effect as a ‘surface effect’ apparently fits in with the 
conceptions of W Ewald and M Folanyi* If it were 
assumed, as has been projxjs**! by Smekal and 
co-workers’, that the water penetrates into the crystal, 
an increase in plasticity could bo effected also if tin* 
‘opacity’ of internal flaws for the passage of dis¬ 
locations were diminished, thus increasing their mean 
‘free path’ L This second explanation would be 
similar m nature to that accepted by Taylor for the 
influence of temperature on the degree of plasticity 
W (1. Burgers 
Natuurkundig Laboratonum 
der N V Philips’ Glocilampenfabneken, 

Emdhoven, Holland. 

J M Burgers 

Aerodynamical Laboratory, 

Delft 
March 18. 
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Electrical Properties of Wires of High Permeability 

In tho course of an investigation into the pio- 
perties of wires of tho high permeability nickel-iron 
alloys of tho mumetal group, wo have found some 
interesting results when suoh wires are made to carry 
alternating ourrcnt at audio-frequencies 



There is a pronounced ‘skin effect’ even in fine 
wires, owing to their abnormal permeability, at 
frequencies as low as SO periods per second, at present 
tho limit of our experiments In addition, tho appli¬ 
cation to the wire of a small external axial magnetic 
field of the order of that of the earth, causes a 
strikingly large change in its impedance 



Fw 2 


When the external field is constant it is found 
that the effective (a o.) resistance vanes with the 
value of the alternating current in the wire, and for 
any frequency always comes to a maximum for some 


partu ular current which for oonvemonoo we may call 
the optimum current for the wire at that frequency As 
an example, in a mumetal wire, 23 5 cm long and 
0 04/57 cm in diameter (dimension ratio 510) suitably 
heat-treatod, the variation of effective resistance 
with current at a frequency of 500 p p s is shown in 
Fig 1 It will bo observed that there is a slight but 
appreciable hysteresis effect 

When the current in the wire is kept constant at 
tlie ‘optimum’ value of 14 5 milli-ampores, and tho 
oxternal ax-ial magnetic flold is varied, tho \ anation 
of effective resistance is shown in Fig 2 A small 
hysteresis effect is again noticoable For currents 
either larger or smaller than the optimum, the 
corresponding field-resistance curves lie below that 
shown in Fig 2, and their maximum gradients are 
smaller 

Changes m reactance os current or external field 
is varied also occur, but are m general smaller than 
those of effective resistance 

By using a wire with a larger dimension ratio, the 
changes of effective resistance in fiolt’.i less than 0 2 
gauss may be considerably increased As an example, 
a wire of length 15 25 cm and diameter 0 0179 cm 
(dimension ratio 850) carrying a c at 500 ppn, and 
lying horizontally at. right angles to tho magnetic 
meridian, suffered a decrease in effective resistance 
of about 18 per cent when turned through 90° in 
the horizontal plane This, combined with a power 
factor in the wire of 0 97, means an impedance 
change of about 17 per cent, if the small reactance 
change be ignored 

A dotailod account of these experiments will 
shortly bo published elsewhere 

We are indebted to the Admiralty for permission 
to publish this note 

E P Hvrrison 
O L Tttrnkv 
H Rowe 

Mmc Design Department, 

HMS Vernon, 

Portsmouth. 

April 5 


Thermal Oxidation of Formaldehyde 

Carr others and Norri-sh 1 have observed that tho 
polymerisation of formaldehyde is induced by formic 
acid, produced in the photochemical oxidation An 
induced polymerisation apparently accompanied by an 
induced decomposition occurs in tho thermal oxida¬ 
tion, at temperatures as high as 317° This reaction 
possesses miuiy features of interest from the point of 
view of tho theory of chain reactions Direct analysis 
has shown that tho rate changes with time as pre 
dieted by the theory tor chains with degenerate 
branching* Furthermore, in a senes of mixtures, 
the initial rate depends on tho third power of the 
formaldehyde concentration ami is independent of 
oxygen concentration down to pressures of a few 
millimetres In a single experiment, however, these 
conditions do not hold good, and with a sufficiently 
high initial velocity, good urumoleoular constants 
can I»e obtained over a largo range. 

It is not easy to explain this effect by a tatalysis 
due to tho final produots, but Semenofl* has shown 
that such behaviour is to be oxpected in 1 factions 
where there is a mutual interaction of chains Perhaps 
the most unusual feature occurs in the experiments 
with vessels of different diameter No considerable 







difference could be observed in the amounts of CO 
and CO, produced in a given tune in a series of \ easels 
ranging from a 161 c c bulb down to a 1 mm 
capillary tube, despite the fact that polymerisation 
in the narrow tubes was sufficiently rapid to cause a 
considerable diminution in pressure instead of the 
usual increase due to the reaction 2H C'HO+O,— 
2CO (- 2H t O However, when a tube packed with 
powdered Pyrex glass was substituted, the course of 
the reaction changed anil the gaseous product con 
sisted almost entirely of CO, Packing has a similar 
effect on the course of the oxidation of acetvlone 4 , 
but the rate of production of CO falls off rapidly 
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when the diameter is decreased below 6 mm • This 
critical region of diameters, if it exists, must lie well 
below 1 mm in the case of formaldehyde, yet the 
other characteristics of the reaction are certainly 
indicative of a chain mechanism 

R Spence. 

The University, 

Leeds 

< Carruthere and Norrluh, Nature, 181, 582 , 1015 

* Scmnnoir, "Chemical Klnitlca and Chain Reactions' , p 167 

■ 8cmenofT, Z phyt Chem , 88 B, 54 , 1085 

' Klstlaltowskv and Lenher, J Amer Chem Sor , 18, 3785, 1010 

* Spence, ./ Chem floe , 686 , 1032 


Points from 

The addition of echo sounduig gear to the Johan 
Hjort enabled that vobsel to reveal unsuspected 
features of the flooring of deep fjords, and to locate 
swarms of spawning cod in the neighbourhood of 
Lofoten. Thoso, writes Oscar ISund, were mauily in a 
layer of 10-12 metres thick at a constant depth 
where a somewhat lower oxygen ooncentiation and 
greater acidity could also he detected 

Prof tS K Mitra and P Syara report the detection 
of radio waves returned from a height of only 66 km 
Although these have only been detected occasionally, 
the authors believe that tho ionised layers to which 
the effect is due exist usually in a diffused form which 
strongly absorbs longer waves, and affects the virtual 
height of the Kennolly Heavisido rogion abo\o it 
An error in sign (later corrected) in Prof Sommer- 
fold's original paper on the attenuation of radio waves 
had led to the prediction of a zero field mtonsity at 
finite distances from a radio transmitter K A 
Norton points this out and givos a new empirical 
formula for the field intensity, applicable, however, 
only to a plane earth 

T7ie existence of a cadmium isotope of mass 118 
has been deduced from the band spectrum of tho 
light emitted by cadmium hydrides, but has not been 
identified by means of tho mass-spectrograph. Ciflata 
Stenvmkel and Erik Svonsson claim that the ovidonce 
from the spectrum of the light omitted by the hydrides 
is conclusive, as is shown by its ability to detect the 
existence of other known isotopes of cadmium and zinc, 
for which the mass-spectroscopic evidence is conflicting 
The introduction of heavy hydrogen in place of 
the ordinary variety in organic oompounds changes 
the Raman spectrum of the light scattered by thoso 
compounds From the shift observed in certain 
spectrum lines of benzene, A KlitandDr A Langsoth 
associate some of tho spectrum lines with the struc¬ 
tural characters of the benpne molecules 

The neutrons spontaneously omitted by phos¬ 
phorus previously bombarded with other neutrons 
(from a radon-beryllium source) may possess more 
than four million volts energy In I. Gurevich’s 
view, neutron emission is a secondary process, and 
not a primary process as suggested by Curie, Johot 
and Preiswerk. 

From the general principles of the quantum theory, 
Prof, G. Temple deduces the paradox that any two 
‘operators’ which represent physical variables must 
commute. This would make Planck’B constant zero. 

The arrangement of the chromosomes during cell 
division m the pollen tube of the tulip is found by 


Foregoing Letters 

Miss M B Upcott to bo normal, unlike the behaviour 
roportod by O’Mara in the case of tho Lilium regale. 
From measurements of the structures involved, Miss 
Upcott concludes that the whole volume of the 
chromatid is takon bj a chromosome thread com¬ 
pactly coiled 

Prof H H Dixon submits photomicrographs of 
coal by roflocted light, taken with the ‘ultropak* type 
of microscope in which the light is introduced laterally 
into the body of the microscope, and reflected down¬ 
wards by an annular mirror 

The addition of orange juice to sea-water quickens / 
the development of the sea-weod, Laminaria sacchar- 
ma (sugar wrack) in its early stages, the greatest 
growth being observed in submerged germlmgs 
P W Carter gives diagrams showing this effect, 
and also that of the addition of potassium salts. 

As a contribution to the discussion on the palata- 
bility of butterflies, L Olauert writes that he has 
observed the Australian butchor-bird catching 
spocimens of the species Anaaynta ephenosena oven 
when not driven by hunger. 

Experiments by Profs J W Cook and E C Dodds 
fail to confirm the recent observations of E. Friedmann 
on tho oestrogenic activity of sodium benzylidone- 
pyruvate and sodium furyhdenepyruvate upon rats 

In order to explain the progressive increase m the 
shearing foroe needed, and the irreversible deforma¬ 
tion with temperature in the case of experiments with 
rock-salt, Dr. W. G. Burgers and J. M. Burgers 
propose a combination of the theories of Taylor and 
of Becker-Orowan. The new theory, it is claimed, 
also explains the increased plasticity of rock-salt in 
process of solution, ascribing this behaviour to a 
surface effect, as against Smekal’s hypothesis of 
internal cracks. 

Nickel-iron wires of high permeability show an 
abnormal ‘skin effect’ (mainly surface oonduotion, 
owing to increased internal resistance) for low audio¬ 
frequencies. An external magnetic field increases 
the resistance. Dr. E. P. Hamson, G. L. Turney 
and H Rowe give graphs showing tho variation of 
the resistance with current strength and with the 
external magnetio field. 

The presence of powdered glass changes the course 
of polymerisation and decomposition of formaldehyde 
(at temperatures up to 317 s ), producing carbon 
dioxide instead of carbon monoxide and water. 
Dr R. Spence interprets this effeot as duo to the 
breaking of the reaction chains owing to deaotivation 
of active molecules by collision with increased surface. 
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Research 

Giant Hand-Axe from Shenngham, Norfolk An alto¬ 
gether remarkable and gigantic hand-axe, discovered 
embedded m the beach below Beeston Hill, Sharing- 
ham, by Mr J P T Burehell, has been figured and 
described by Mr J Roid Mmr (Proc Prehistoric Soc 
East Anglia, 7, Pt 3) The implement measures m 
its greatest longth 16J inches, m greatest width 6J 
inches, in greatest thickness 5j inches Its weight is 
approximately 14J lb It was derived originally 
from the base of the Cromer Forest bod, which rests 
upon the surface of the chalk The lmplementiforous 
bed runs m beneath the Forest Bed strata and the 
glacial deposits which form the cliff, some 200 ft in 
height. The material of the axe is of flint, the colour 
of the flaked surfaces being jot black The ridges 
and outstanding parts are abraded, and it is striated 
in places There is a nmall area of the cortex remain¬ 
ing, which shows a ferruginous staining It is a 
specimen of tho ‘platessifonn’ typo, that is, rhoin- 
boidal in section m the anterior portion and showing 
the remains of both tho dorsal and \ entral planes or 
platforms of the rostro carinate stage In two other 
specimens cited for purposes of comparison, coming 
from East and West Runton, one is clearly of the 
‘platessiform’ typo, but tho ventral plane is partly 
transformed mto a cutting edge, while tho tiocond is 
equally clearly of the ’batiform’ type, in whioh tho 
section through the anterior portion is triangular in 
section, tho lower angles of the triangle representing 
the cutting edges Hand-axes showing those charac¬ 
teristics have boon discovered not only m England 
but also widely distributed ovor the earth’s surface 
The numerous specimens discovered in the basement 
bed, belonging to the early Pleistocene epoch, are as 
highly specialised as aro those of any later prehistoric 
period and represent a % cry definite and necessary 
stage m implemented development No adequate 
explanation of the purpose which the gigantic size 
of the Shenngham axe could serve has been offered 

Racial History in Scandinavia. Dr Stanislas Zejm- 
zojrrus has constructed an anthropological map of 
Scandinavia, and from this has reconstructed the 
racial history of the peninsula in the light of arclzoo¬ 
logical and historical material. He has drawn his 
anthropological data mainly from military statistics 
and other published material, which he has analysed 
m accordance with the anthropological methods of 
Czekanowski {L' Anthropologic, 46, 1-2) The existence 
of four physical types is established as ‘fundamental’ 
in the sense of Czekanowski Mediterranean, Nordic, 
Lapoid and Armenoid The Mediterranean provinces, 
which play an important part in the peninsula, aro 
centrally situated at Dalecarlia in Sweden, and 
Hedmark and Oppland in Norway They are sur¬ 
rounded by provinces of transition in which the 
Mediterranean type diminishes in favour of tho 
Nordio or Lapoid. The essentially Nordio provinces 
form not one, but two zones, the first m southern 
Sweden (Skaraborgs, Jankbpings, OestergOtlands, 
Oflteborgs, Aelvsborgs), the second m Norway (North 
and South Trfindelag), lying on each side of the 
lentioular centre. Outside these provinces arc 
territories in which u found a Btrong proportion of 
the Lapoid element In the north of Norway (Tromso 
and Finmark) this reaches as high as 33 per cent In 
Sweden the proportion is not so great, in the south, 


Items 

Scania and the adjacent regions correspond to tho 
Norwegian Rogaland The Armenoid does not play 
an important part, and nowhere does it exceed 3-5 
per cent The most ancient stratum of tho prehistoric 
population (for example, Stagonos of the Ancylus 
period) is Mediterranean, possibly Cro-Magnon It is 
followed by the Eupoids of tho south, who possibly 
are to be related to Ofnet The northern Lapoids 
are distinct and later, being Laps The Nordics 
appear with tho last great neolithic migration mto 
Scandinavia The brachycephals of southern Scan¬ 
dinavia are to be closely associated with Maglemose 
and the Danish kitchen middens Tho Nordics belong 
to the following Littorma period when tho climate of 
Europe, becoming drier, was favourable to their no¬ 
madic habits The Norwogian Nordics are of secondary 
origin Tho Armenouls appear to have arrived at the 
end of the neolithic or beginning of tho bronze age 

Spearman's General Factor in Mental Activity. Char¬ 
acter and Personality, 3, No 2, contains an article, 
“On the Nature of Spearman’s General Factor”, by 
Prof Wm McDougall Ho presents Prof Spearman’s 
case for the existence of a general factor, usually 
represented by the letter Q, which enters into all 
mental activity and is revealed m mental testing, 
and he considers the problem of determining the 
nature of O Two questions ariso First, in what kind 
of operation does O most clearly manifest itself J 
Secondly, what is the underlying cause or condition 
which thus manifests itself ? To the first question a 
satisfactory answer can. be given, but the second 
presents a number of problems Spoarman favours “a 
quantity of intellective energy” as the answer 
McDougall criticises this view, and suggests that both 
tho supply and the direction of onorgy should be 
considered, and that a definition of O as "power of 
effective concentration of energy” is nearer the truth. 
The study of the effect of emotional excitement on 
oogmtive activity, and the lack of any common factor 
so far from tests on animals, leads to the conclusion 
that ‘integration’ is the answer to the problem “In 
proportion to the degree of integration achieved the 
whole mind works as one system which dominates 
and controls all its parts ” Prof. McDougall does not 
claim that his solution is final, but his arguments 
are stimulating and convincing 

Chines* Fishes. In tho Journal of the Shanghai 
Science Institute (Section 3, vol 1, 1934), Mr Shigeru 
Kimura publishes a “Description of the Fishes 
collected from the Yangtze-kiang, China, by late 
Dr. K. Kishinouye and his Party in 1927-1929” The 
collection is \ cry largo and of considerable interest, 
coming from the tributaries of Yangtze-kiang, from 
Szechwan Province, and consisting of fishes belonging 
to 63 genera and 28 families There are among them 
11 new species, one of which is a handsome member 
of the Salmomdee, Hucho bleeken, represented by one 
specimen only from a mountain stream The name 
Hucho is from Hu yu, meaning tiger-fish, a name 
given by the natives to various different forms 
Seven new species belong to the Cyprmid®, and one 
each to the Cobit id®, Silurid® and Bagrid®. The 
paper is well illustrated by plates in black and white, 
and there is a map showing the localities from which 
the material was collected. 
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Crustacea of the Vanderbilt Expeditions. The fifth 
volume of tho “Scientific Results of the World Cruise 
of the Yacht Alva", 1931, with William K Vanderbilt 
commanding, deals with Crustacea (Stomalopoda and 
Brachyura By Lee Boone Bull Varukrbtlt Marine 
Mus , 5, 1934 Huntington, L I, New York, XT S A 
Printed Privately) It describes the zoological 
material personally colloctod by Mr Vanderbilt 
during a series of cruises m his yachts, and deposited 
in his marine museum The latest collections were 
made by tho yacht Alva , and the present work is as 
beautitully printed and illustrated as wore tho former 
volumes Mms Lee Boone describes e\ery spocies m 
detail, many of them being \ cry rare, citing the type 
of each and where it is to be found, its distribution 
and reference to previous descriptions There are 
three now species of crabs Actceomorpha altxe, an 
mteresting torm representative of a little-known genus 
of tho family Leucosndte and resembling in appear¬ 
ance the cancroid genus Acltea • Ltssocarcxnus elegans, 
a new swimming crab connecting tho sub-family 
Caphyrmte with the Lupinte and Actcca aphrodila, 
a pretty little crab from the coral reefs of Bali 
Colour plates and notes of several forms were made at 
the time of collecting by Mr W E Belanske, staff 
artist of the expedition, under tho direction of Mr 
Vanderbilt, and ore deposited m tho Vanderbilt 
Marino Museum 

Storage of Avocado Pears As Memoir No 1, tho Low 
Temperature Research Station of the Imperial College 
of Tropical Agriculture publishes a study of storage 
possibilities with Avocado poors, which includes 
points of both scientific and commercial interest. The 
authors, Dr C. W Wardlaw and Mr E R Leonard, 
point out that most of the orchards of this plant 
m the West Indies are stocked with plants grown 
from seed so that there is groat variety in tho produce, 
a diversity which extends to their behaviour ui 
storage conditions anil makes their behaviour quite 
impossible to predict m relation to an export trade 
They emphasise, therefore, that the first step, if an 
export trade is to be built up, is to select certain 
definite varieties, which theso preliminary tests show 
to possess possibilities, to use these only for purposes 
of propagation, and to study the behaviour of experi¬ 
mental consignments of these varieties under export 
conditions It is suggested that those preliminary 
exports should be kept at a steady temperature of 
45° F At this temperature many of the local vanoties 
manifest phenomena of ‘chilling’ which have con¬ 
siderable interest. Maturation processes still continue 
in tho internal tissues in these chilled fruits, but 
the biochemical processes take an abnormal trend. 
The onset of chilling is shown to be closely associated 
with a phase of the process of ripening m the fruit. 

Taxonomy of Wild Hybhds. In his presidential 
address to the Botanical Section of the American 
Association for the Advancement of Science (Science, 
81, 161), Prof K. M Wiegand discussed the subject 
of wild hybrids from the taxonomic point of view. 
He cited his experience with the genus Amelanchter 
in eastern North America, in which, after many 
sortings of herbarium specimens, he finally reduced 
them to six piles (species) and a seventh pile including 
heterogeneous forms with intermediate or combina¬ 
tion characters, local distribution and other features 
of hybrids In Newfoundland, where the conditions 
had been disturbed by forest cutting, a mixture of 
hybrids was found, but in less disturbed areas the 


plants were more uniform The conditions of hybndity 
in various other genera, such as Crataegus, Rubus 
and Quercus, are discussed, and it is concluded that 
hybridisation has probably played little part in 
evolution The eastern American species are regarded 
as nearly all going back to the Glacial period or much 
earlier, and species formation an a very slow process 
While this doubtless contains much truth, it is possible 
that the evolutionary importance of polyploidy, and 
particularly amphidiploidy, has been underestimated 

Life-History of Endophyllum semper vivt. A vory full 
account of the lifo-history of a rust fungus on house- 
leek plants has recently been published by Dorothy 
Ashworth (Trans Bnt Mycal Soc , 19, Part 3, 240 - 
25H, Fobruary 1935) Investigations have boon made 
into almost all the phases of activity of the fungus 
Binucloate spondia germinate to form germ tubes, 
which penetrate tho epidermal walls of the host 
Uninucleate mycelium is produced, and spermagoma 
appear in spring Masses of tecidial prunordia occur 
at tho base of each spermagonium, and after the 
production of secondary primordia, the hyphte be¬ 
come binucleate by nuclear migration /Ecidiospores 
formed from thoso mycelial threads have four nuclei, 
and give rise to a tn-septato proim celium from which 
four spondia or bosidiospores are abstneted It is 
interesting to note that eecidia can be formed without 
the intervention of the spermatia , diploid mycelium 
(an bo produced as a result of hyphal fusions 
Endophyllum sempervivt is a perennial fungus, and 
the mycelium appears to be always uninucleate until 
secidia begin to develop It is not typical of the rust 
fungi in that scidiospores produeo basidia directly, 
without the intervention ol uiedo- or teleuto-spores 

Ship Waves T H. Havelock (Proc Boy Soc , A, 
April 10) has made some calculations on tho wave 
making resistance of simplified ship forms, taking into 
aooount fluid fnction. In the absence of fluid friction, 
the energy absorbed in making waves is the same 
whether the model is moving bow first or stem first, 
even when the model is not symmetrical fore and 
aft The main effect of fluid friction is to lower the 
relative wave-making effects of the after parts of the 
surfaoe, and m some oases calculated tho effectiveness 
of the stem is lowered by about 40 per oent 
This reduction introduces a difference between the 
wave resistances for ahead and astern motion 
Calculations are also made of the wave profile using 
the corrections for fluid friction, and these agree well 
with observation 

Rotation of Molecules in Liquids. X-ray studies have 
shown that the moleculos of a liquid possess a spatial 
distribution comparable with that occurring in a 
crystalline solid The oentro of gravity of a liquid 
molecule can be imagined as oscillating about a 
point which is itself slowly moving Furthermore, 
there exists a coupling between neighbouring mole¬ 
cules, and hence the latter cannot be considered as 
completely free to rotate. Instead, they are con¬ 
strained to perform rotatory oscillations about an 
axis the orientation of which vanes slowly. The 
effect of this constraint on the molecular polarisation 
and the Kerr effect of a liquid substance has been 
examined by P. Debye (Bull Classe Sot., Acad, roy 
Bdq , 31, 166; 1936). The calculation shows that 
the coupling, measured by the energy required to 
rotate a molecule through 90°, is quite large, being 
as rouoh as 10 kT for water. The fact that the 
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molecular polarisation and the Kerr effect of a 
substance in solution are both less than for tho “Same 
substance in the vapour stato also follows from the 
theory. Thus the effect of dissolving monocliloro 
benzene in hexane is < ompletoly explicable on the 
basis of a coupling energy equal to 0 75 kT, 

Negative Ions in the Glow Discharge Little work has 
been done on negative ions m the glow discharge, 
and they are coramonlj neglected in theories of the 
discharge. J L Spen< er Smith has earned out 
careful work on the glow discharge in iodine (Phil 
Mag , Apnl and May. 1935), and he finds that m this 
vapour negative ions arc piesent m large numbers 
and oxert a strong influence In oiu series of experi¬ 
ments various regions of tho discharge were investi¬ 
gated by the Langmnn probe method, and an analysis 
of the probe currents showed that negative ions are 
present in numbers about equal to the positive ions 
In further work, negative ions from tho discharge 
were drawn through a perforated probe elec troile into 
an independently exhausted space and analysed by 
a magnetic field l - , I,~ and I, - ions were found 
The beams of negativ e ions obtained m this way were 
usod for somo approxunate measurements of the 
collision probabilitv between negative ions and 
neutral iodine molecules by mousunng the ahsoipdon 
of the beams in iodine vapour 

New Method of Distinguishing Amylases Basing him¬ 
self upon the observations of Wijsman (Her Trap 
Chim , 9, l , 1890), K Venkata fiiri has recently 
suggested a simple qualitative method of character¬ 
ising different amylases which may prove to have a 
wide range of usefulness ( J Indian Inn!. Set 17A, 
11, 127- 129) A small drop of the enzyme is added 
to an agar gel carrying a suspension of starch and 
allowed to diffuse for 24-28 hours at laboratorv 
temperature The gel is in a Petri dish, anil at the 
end of this period a dilute solution of iodine is poured 
on for a few minutes, until tho diffusion zones show 
clearly In the case of 3-amylase the central diffusion 
zone is coloured violet ; in the case of a-amylase it 
is oolourless The results of its use with taka-diastase, 
salivary amylase and pancreatio amylase are desei ibed 

Standard Methods for Testing Wood Preservatives In 
1930, a conference was held in Berlm to discuss the 
possibility of arriving at a standard method for 
testing the toxicity of wood preservatives in the 
laboratory At this conference there was general 
agreement as to the form which tho tests should 
take, and a report of tho derisions taken was published 
in Nature (126, 921 , 1930) A committee was set 
up at the meeting to organise a senes of co-operative 
tests to determine how far the suggested method 
could give consistent results when carried out in 
different laboratories by different workers, and to 
settle details of technique. The rosults of the com¬ 
mittee's work have been published m Angevundte 
Chemie (48, 21 ; 1935) m which w given an account 
of the experiments made in order to compare the 
activity of various isolations of the different test fungi 
chosen, and of the results obtained m different 
laboratories w comparative tests on identical samples 
of sodium fluoride and creosote A detailed descrip¬ 
tion of the standard method adopted for carrying 
out the recommended wood block test (KlOtzchen- 
method*) is also included, together with a note on 
the ‘agar’ method ( Rohrchenmethode ) It is to be 
hoped that, in future, laboratory tests upon the 


toxicity of wood preservatives will be carried out, so 
far as possible, by this standard method, so that 
rosults obtauiod in different laboratories may be 
directly comparable 

Boundary Friction of Oxidised Lubricating Oils. Dr 
Redgrove’s paper on tho “Boundary Friction of 
Oxidised Lubiieating Ods”, read before tile Institution 
of Petroleum Technologists on April 9, is in fact an 
account of experiments conductixi during the period 
1927-31 Conclusions then rem lied agree substantially 
with those obtained as a result of more recent research, 
even though the particular problems undor con¬ 
sideration weio attacked from mi entirely different 
angle Since small percentages ot the higher fattv 
acids improve lubricating qualities of mineral oils 
under boundary conditions, experiments were made 
to oscertaui whether the less volatile petroleum acids 
exerted a like beneficial effect Preliminary mv estiga 
tions with blends of a mixed base distillate oil and 
1 per cent of fatty muds showed that there was a 
definite variation ot eoofliciont of friction with 
temperature A special apparatus was, therefore, 
designed in which temperatme could be rigidly 
controlled, and results proved that the lower mole¬ 
cular weight fattv acids do not redmo the coefficient 
of static friction of inuieial lubricating oils under 
boundary lonilitions Moreover, they showed that 
the true cutenon of lubricating values is rather the 
effective length of the hydrocarbon iham, normal 
to the Is-aring surfaces, attachivi to the adsorbed 
polar group, than the volume of the molecule The 
groatei the length of this hydrocarbon chain, the 
greater the flexibility of adsorlxxl molecules Such 
a theory in conjunction with thermal vibration 
explains the low coefficient of friction of mixtures 
containing the higher molecular weight saturated 
fatty acids Certain oxidation products of mineral 
lubricating oils are believed to be multipolar, and to 
them is due the elimination of the frit tion/tempera- 
tuie rise normullv eharat toristic of non oxidised 
minelat lubricating oils If, however, asphalt is 
formed and deposited on tho hearing surfaces as a 
result of tho oxidisation, then an increase in the 
coefficient ot static friction is likclv to occur 

Systematic Displacements of Lines in Stellar Spectra 
Tho radial velocity of a star as Hetennined from the 
line displacements in its spectrum is found to depend 
slightly on tho lines chosen for measurement The 
lines of different elements give different results, 
though ingoneral those differential effects are only v ery 
small They mav be caused by the influence of inter¬ 
stellar matter or by londitions in the stars them¬ 
selves Tho latter cause of the effect has been studied 
by Adams and McCormuok (Aatrophys J ., 81, 119, 
1935) m the ease of nine stars of different types, all 
of which are sufficiently near to eliminate the effect 
of interstellar absorption The chief lines affected 
are the H and K lines of oaleium, the sodium D lines 
and a pair of Al i lines, all of which give systematic 
differences of the order of —5 km /sec from the 
normal stellar linos It is suggested that the hypo¬ 
thesis of a gradually ox]landing envelope surrounding 
the star affords the best explanation of those results 
Three of the stars (including y Cygm) are exceptional 
interesting The noutral Fe lines give larger results 
than those from ionised Fe. and O ii gives larger 
values still In such cases the hypothesis of radial 
convection currents affecting lines of different levels 
differently seems to be the only adequate oxplanat ion 
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Iron and Steel Welding 


'"T'VHE enormous ohango in tho general outlook on 
1 welding which has taken place during tho last 
twelve or fifteen years was never so well exemplified 
as by the attendance of some nine hundred persons 
at the first meeting of the symposium on the welding 
of iron and stool organised by tho Iron and Steel 
Institute with the co-operation of fifteen other 
scientific and teolinioal societies, and held at the 
Institution of Civil Engineers on May 2-3 Sir 
Harold Caipontor presidod, and pointod out that the 
whole question of welding had boon raised by Dr 
H J. Gough for the consideration of the Department 
of Scientific and Industrial Research 

The objei t of tho symposium was of a two-fold 
character It was designed m the first plaee, and 
mainly, to discover what is now known, and in the 
second place to map out fields of work for future 
development. Although welding is still in large 
measure an empirical art, a considerable amount of 
fundamental scientific work is now bemg done, and 
tho results of this have been brought togothor m a 
collection of papers which represents by far tho most 
important and comprehensive collection of informa¬ 
tion on tho welding of the ferrous metals which lias 
ever been made. Tho papers were divided into a 
series of groups, of which tho first dealt with prosont- 
day practice and problems connected with wold mg 
in the engineering industries Shipbuilding, bridge 
and structural engineering, railway material and 
pressure vessels, formed one sub section ol this group, 
the other dealing with tho aeronautical and auto¬ 
mobile industries, the production of chain, tho 
electrical, heavy engineering and machinery industries 
and tho welding of iron and steel castings and of 
wrought iron. 

Group 2 was concerned with the practice and 
technique of welding, including tho apparatus and 
plant required The metallurgy of welding, and tho 
questions of specifications, inspection and testing 
formed Groups 3 and 4 It will come as a surprise 
to many to discovor how much real research w 
bemg done, and how fundamental are tho advances 


which are being made, at any rate in oertam 
directions 

From tho various papers and discussions certain 
suggestions emerge regarding the lines on which 
future development and research might usefully 
proceed These include . 

(1) The development of plant for electric welding 
in which the current is automatically adjustable to 
suit the rate of deposit, together with the necessary 
control of the arc 

(2) Despite tho work which has already been done, 
there are still very considerable gaps ami dis¬ 
crepancies in our information regarding the factom 
which affect tho fatigue resistance of all types of 
welded joints, particularly in comparison with similar 
solid, bolted or nvetod constructions, and extensive 
rosoarch work on this point is most essential 

(3) The investigation of the effect on the fatigno 
strength of various typos of treatment and electrodes 
and the comparative influence of alternating and 
direct current 

(4) Tho development of forms of welded con¬ 
struction which are based on a real knowledge of 
tho fatigue properties of tho welds for dynamically 
loaded structures (such as bridges) 

(5) Work on tho welding of the high oarbon anil 
alloy steels 

(6) Work on nondestructive methods of testing 
weldod joints 

No aspeot of welding, so far as it is applied to 
iron and steel, was omitted from this highly successful 
symposium The most grateful thanks of producers 
and users of welded structures are due to those 
responsible for the meeting on one hand, and the 
authors of the papers on the other The only note 
of a critical nature which can possibly be struck is 
the fact that the material presented was of such 
enormous dimensions that the time available for its 
discussion was movitably greatly restricted. A 
further discussion of this material at some future 
date would form a fitting corollary to tho mooting 
already hold. F. 0 T. 


Royal Observatory, Greenwich 

Annual Visitation 


T HE Astronomer Royal read his roport to the 
Board of Visitors of tho Royal Observatory, 
Greenwich, on the occasion of the annual visitation 
of the Observatory on Jufte I. 

The construction of the new reversible transit 
circle has beon completed by Messrs. Cooke, Trough- 
ton and Simms, Ltd., and the instrument is under¬ 
going final tests. The construction of tho two glass 
circles of 28 inches diameter, and the etching of 
divisions spaced at intervals of 5 minutes of archave 
been oarried out successfully. When completed, the 
new transit oirole will be housed in the Christie 
enclosure next tho Yapp 30-inch reflector, A contract 
for a slit spectrograph for use with the latter telescope 
has been placed with Messrs Adam Hilger, Ltd 
This apeotrograph is designed for use with one or 
three prisms at will, the optical parts bemg made 


from ultra-violet glass giving good transmission 
down to 3600 A 

During the year, 9,670 transit observations were 
made, including 130 observations of the sun and 94 
of the moon. The observations of the moon continue 
to show a decrease in tho correction to the longitude 
given by Brown’s Tables, which were introduced 
into the Nautical Almanac in 1923. Nova Herculis 
was observed on the meridian six times above pole 
and twice below pole. The position for 1936-0 is 
* 18* 6» 39 86», 8 +46° 60' 64 2' (Epoch 1934-99). 
42 plates were exposed on Nova Heroulis m the 
slitless spectrograph attached to the Yapp 30-inch 
equatorial reflector All these have been calibrated 
for photometry, and where possible a comparison star 
has been included These plates will provide material 
for the study of the distribution of energy throughout 
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the speotrum. In addition, work has boon carried 
out with the new telescope on the programmo of 
colour temperature work 

The speotroholioscope at Greenwich was used on 
179 days. A photometer has been added to the 
instrument m such a way that the intensities of 
prominences and bright patohes on the solar disc 
can be measured in terms of the brightness of tho 
undisturbed disc m wavo-lcngtlis outside the absorp 
tion line concerned Measuros of prominences have 
been made both in Ha and H(S Work on the intensi 
ties of tho Fraunhofer lutes has lioen commenced A 
hut has been built in tho Christie enclosure, m which 
a 16-inch cielostat has beon mounted .Sunlight is 
fed into the basement below the 36 inch equatorial, 
where it is analysed by a 4 inch concave grating 
Magnetic observations have been earned out at 
Abingor throughout the } ear The mean values of the 
magnetic elements for the year 1934 are as follows 
Declination, W 11" 41 1' 

Inclination, 66" 39 7' 

Horizontal Intensity, 0 18. r >33 

Vertical Intensity, 0 42965 

Some innovations have been introduced with the 
meteorological observations Regular observations 
of the amount of solid matter suspended in the air 
woro commenced on July 1, 1934 In November lost, 
the worst month, a mean weight of 178 mgm of solid 
impurity was found m each 100 cubic metres of air 
Compared with the figures recently published for the 
previous year at other stations, it would appear that 
the pollution at Greenwich is fully as groat as that at 
any London station, and is not on the avorage sur¬ 
passed by any reporting station in Britain, although 
m Central Glasgow the pollution is worse at tho 
worst times of the day Tho gaseous pollution of the 
atmosphere by sulphur dioxide has also been measured 
daily from January 1, 1935 


Alchemy 

T HE first combined meeting of the Chemical and 
Musical Societies in tho history of the ancient 
University of St. Andrews was held m tho Chemistry 
Lecture Theatre of the United College, St Andrews, 
on April 24, when Prof John Read, professor of 
chemistry, delivered an illustrated lecture under the 
title “The Frankfurt Embloms . a Research in 17th 
Century Alchemy” The culminating event of tho 
evening was the singing, possibly for tho first time 
in three hundred years, of some umquo alchemical 
music whioh Prof. Read encountered some time ago 
in his alchemical studies, and whioh has fonnod the 
subject of a recent research by Mr F H Sawjer, 
lecturer in music in the University of St Andrews 
Alchemy, said Prof. Read, has boon variously 
defined as the pretended art of transmuting base 
metals into gold, as the chemistry of the Middle Ages, 
and so forth ; but m its broadest aspect it was a 
system of philosophy which claimed to penetrate 
the mystery of life as well as the formation of in¬ 
animate substances, Like modem science, alchemy 
had ita theories, notably the theory of tho four 
elements, with the allied conception of tho Philoso¬ 
pher’s Stone, and the sulphur-mercury theory of 
the constitution of metals. Alchemical theory, 
however, like alchemical symbolism, is a complex 
and intricate subject, rendered even more diffioult 


The mean temperature for the year was 61‘9°, 
which is 2 4 3 higher than the avorage for 1841-1915. 
There were 79 entirely sunless days, and only 39 
entirely c-loudloss nights, that is, nights on which 
Polaris loft an unbroken trace on the night sky 
camera 

A number of improvements have been introduced 
in the detailed working of the jbservations for time 
with the small revorsible transit circle Three 
observers are employed, instead of one, and the 
observations are corrected for personal equation to 
tho mean of three observers (It is hoped shortly 
to construct a personal equation machine and obtain 
absolute personalities ) Again, the chronograph and 
relay system has been brought up to date, and an 
oscillograph is now used to determine lags in tho 
reception of wireloss signals Tho accordance between 
Greenwich time and that sent out by foreign ob¬ 
servatories is now much closer than was tho case a 
few years ago Tho mean difference for 1934 between 
Greenwich and Palis is —0 018*. and that between 
Groonwieh and Nauen is +0 013*, tho sign + 
meaning late on Greenwich 

During tho past year, Mr. Fumer, assistant, 
retired after forty-six j ears’ service, and Mr Black- 
well was appointed junior assistant 

Concluding his report, tho Astronomer Royal 
referred to the atmospheric pollution, which hampers 
astronomical work Silvored mirrors and circles 
tarnish rapidly, and soot and grit are deposited A 
further difficulty is due to the increasing brightness 
of the sky at night, which results from the use of 
morcury lamps for street lighting Photographic 
work with rapid plates at low altitudes m the sky is 
impossible ui certain directions m which tho new 
ligbtmg is oxtonsivoly used, and representations 
have boon made to tho Greenwich Borough Council 
on the subject of street lighting 

R v d R VV 


and Music 

by its protean character of chango The ago of 
alchemy extended approximately from the early 
years of tho Christian era until tho end of the seven¬ 
teenth century 

Among many features of interest m tho declining 
years of alchemy are tho piquant illustrations, so 
racy of the alchemical soil of the seventeenth century 
The Twelve Keys of tho mysterious Basil Valentine, 
in particular, wore handled repeatedly by new artists, 
who prov ldod thorn with an honoured place m 
alohemical publications of this time Each of the 
Keys consists of an emblem with an allegorical 
description. 

Judging from tho age-long popularity of Ben 
Jonson’s play, “Tho Alchemist”, whioh was first 
produced in 1610, there was a considerable public 
throughout the seventeenth century for attractive 
expositions of alchemy Frequenters of the 
playhouses of those days were familiar with that 
technical language of contemporary alchemy and 
astrology winch is so much ‘heathen Greek’ to 
the modem playgoer. Thus, the production of 
titillating alchemical works, abounding in pictorial 
illustrations, came probably as a response to a wide 
demand 

The first issue of tho Basdian embloms appears 
to have been made from Frankfort, and other 
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notable alchemical works with similar pictorial 
embellishments were published, either in their 
original or later editions, from this famous centre 
of early book illustrations There was method 
in this apparent madness of obsoure expression , 
as Basil Valentine remarked, the obscurity of 
expression was imperative because the substance 
of the magio Philosopher's gold-making Stono was 
within reach of everyone, “and there is no othor 
way of keeping up the divinely ordained difference 
between rich and poor” If alchemy had sur¬ 
vived, remarked Prof. Read, it would have becomo 
political 

Certain works published at, or near, Frankfort 
during the seventeenth century, largely under the 
name of Michael Maier, are rich m such allegorical 
illustrations, which Prof Read terms for convenience 
“the Frankfurt Emblems” This Michael Maier was 
a very remarkable man Bosidcs being a musical 
alchemist, he becamo physician and private secretary' 
to the Emperor Rudolph II at Prague, and appar¬ 
ently occupied a high position in the Society of 
Rosicrucians, or Brethren of the Rosy Cross Tho 
publishmg firm of Lucas Jemiis, of Frankfort, took 
a prominent part ill issuing the works in question, 
several of which were reviewed in some detail by 
Prof Read. The emblems were often provided with 
a Latin epigram, together with a cryptic title and a 
discourse in the sumo language “Atalanta Fugiens” 
(“Atalanta Flooing”), published by Michael Maier 
at Opjienheuxi m 1618, contains fifty such epigrams 
set to music by the versatile author These so-called 
‘fugues’ are in reality rounds or pait-songs for throe 
voices, boaring a marked general resemblance to the 
well-known, but less dignified, “Throe Blind Mice” 
In allusion to tho classical legend of Atalanta und 
tho golden apples, the throe parts are cpiamtly 
termed “Atalanta, or tho Fleeing Voice”, “Ilippo- 
inones, or the Pursuing Voice", and “The Apple m 
tho Path, or the Delaying Voico” 

At the end of Prof Road’s lecture, Mr Sawyer, 
who has made a detailed study of tins unique 
alchemical music, explained its construction and 
characteristics, after which some of the canons were 
sung under his direction by members of the St 
Andrews University Musical Society It is to be 
presumed that these ‘incantations’ were intended to 
bo sung at critical moments during the eoncoction 
of the Philosopher’s Stone, such opeiations being 
directed also by prayer and astrological influences 
In one of the ‘fugues’, for example, the Stone is 
likened unto ooral, and tho epigram opens in the 
follow ing words 

Plant a marts vegetans Sicuh sub fluctibus uda 

Ramos sub tepuhs muUtpltcavit aquts 

Or, in English, “The plant of tho sea, flourishing 
moist under Sicilian waves, has multiplied its branches 
beneath the warm waters ” Another ‘fugue’ 
takes as its theme tho thesis that “Fire loves not 
gold-making but gold”. The musio had a quaint 
and appealing quality which seemed to accord with 
its esoteric purpose. 

Prof Read’s illustrative lantern slides, made from 
the original engravings, included a contemporary 
representation (1609) of an alohemioal laboratory, 
displaying a selection of musical instruments among 
the stills and furnaces, with an attached legend 
stating that “music disperses sadness and malignant 
spirits”. 


University and Educational Intelligence 

Cambridge —It is announced that the Museum of 
Zoology will shortly benefit from the bequest of the 
late W. D. D Crotch. The capital passing to the 
University is about £6,000, and a Grace recommend¬ 
ing that a new ondowment be added to the Crotch 
Fund, created out of the bequest of his brother, the 
late G R Crotch, will be submitted to the Regent 
House 

Mr J. T Saunders, of Christ’s College, has been 
appointed a member of the Freshwater Biological 
Association of tho British Empire. 

The Gordon Wigan Prize in chemistry for 1934 
has been awarded to J E Carruthers, of Emmanuel 
Collogo, for a dissertation entitled "The Photo- 
oxidation of Gaseous Formaldehydo” 

Prof O T Jones has been appomted to represent 
tho University on July 3 anil the following days at 
the openuig of the new Museum of Practical Geologv 
and at the celebration of the centenary of the Geo 
logical Survey of Groat Britain 

The following reprosentativ es of the University at 
conferences abroad have been appomted —Prof. 
A O Seward, Master of Downing, professor of 
botany, at the Botanical Congress, Amsterdam, next 
September , Prof E H Mums, Disney professor of 
archeology, and Mr L C. G Clarko, curator of 
Museum of Archeology and Ethnology, at the tercen¬ 
tenary of Peter Pazmany Univ ersity, Budapost, next 
September; and Prof G H F Nuttall, emeritus 
professor of biology, at the tercentenary of the 
French Academy this month 

London —The Court has roceivod gifts towaids 
the Ceremonial Hall to be built on the University 
site in Bloomsbury from the Worshipful Companies 
of Needlemakers, Carmen and Spectacle Makers The 
City Corporation lias made a grant of £5,000 (spread 
over five years) to Birkbock College towards the new 
College buildings also to be erected on the University 
site in Bloomsbury. The Chadwick Trustees havi 
renewed their grant of £200 a year for three years in 
aid of the Edwm Chadwick Department of Municipal 
Engineering and Hygieno at University College, and 
Messrs Bovnl, Ltd , have instituted at King’s College 
two research studentships m physiology at £350 a 
year, and will defray m addition the cost of the 
special materials, apparatus and assistance needed 

The Principal of the University of London an¬ 
nounces, tn his report on the work of tho University 
during 1934-35, that tho first block of the buildings 
m Bloomsbury, of which the foundation stone was 
laid by His Majesty the King two years ago, should 
be ready for occupation next year. This block is to 
contain the Senate House, administrative offices anil 
part of the library Presumably, therefore, next 
year will see the removal of the University's homo 
from 8outh Kensington,' where it has been sheltered 
for so many years by the Imperial Institute Towards 
the finance of the great building scheme the local 
authorities are contributing sums amounting in the 
aggregate to £700,000. Gifts promised by the City of 
London Corporation and forty-six of the Citv 
Companies towards the cost of the Great Hall reach 
a total of £174,000, while the Goldsmiths' Companv 
w giving £50,000 towards the new building for tin 
Goldsmiths’ Library, Among many other benefac- 
tions mentioned in the report is an undertaking bv 
the Carnegie Corporation to provide 82,000 dollars a 
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year for three years for the Institute of Education, 
to aid in the development of the Institute’s relations 
with students from the Dominions and Colonies, 
this is to be used for short-period fellowships for 
students from the Dominions and for payment of a 
university teacher from the Dominions to act as 
“Adviser to Overseas Students” An interesting and 
important development on the ‘external’ side ol the 
University concerns tho recognition of colleges foi 
the purpose of the external dogroo in engineering 
As external candidates will in future have to submit 
course work earned out m an approved institution, 
colleges m various parts of Croat Britain have 
applied for, and forty-two have already obtained, 
approval for this purpose Certain overseas colleges 
are contemplating simdar action. 

Oxford —Mr T W Chaundy has been reap 
pointed lecturer in mathematics for five years from 
October 1. Mr C N Hinshelwood, Dr A S Russell 
and Mr H J George have been appointed, or rc 
appointed, leoturors in chemistry for tho same period 

Dr. Donald Pollock has undertaken to provide 
£500 a year from October 1 towards tho stipend of 
the Donald Pollock reador in engineeruig scioncc, a 
new readorship 

Congregation on May 28 reiorded its thunks to the 
Czechoslovak Government for its loan six months 
ago, for throe years, of 1,636 mgm of radium for use 
in the Clarendon Laboratory- 

Degrees of D C.L , honoris causa, will be conferred 
on June 28 on Lord Bledisloe, Sir Eerfiert Samuel 
and Sir John Reith, and the degree of D Sc on 
Prof. Peter Debye 

Tho Romanos Lecture on “Then and Now or the 
Changes of the Last Fifty Years” will bo given on 
June 14 by Prof Gilbert Murray 


Science News a Century Ago 

Death of Edward Troughton 

Edward Troughton, the famous Fleet Street 
instrument maker, whose name is still borne by tbe 
firm of Cooke, Troughton and Simms, Ltd , died on 
June 12, 1835 Like the other eighteenth oontury 
mechanicians Sharp, Graham, Bird and Rainsdon, 
Troughton came from the north, being born in 
Comey, Cumberland, in 1763 At first brought up 
to farming, at seventeen years of age lie became an 
apprentice to his older brother John in London, 
and the two for a short tune were partners as 
mechanicians. On his brother’s death, Troughton 
carried on the business alone until 1826, when he 
took into partnership William Simms (1793-1800) 
So early as 1778, Troughton had introduced a now 
method of graduating arcs of circles, which was 
oventually to lead to the award to him of the Copley 
Medal, and ho gradually gamed a reputation as on 
instrument rrtaker second to none Instruments of his 
were erected m observatories at Paris, the Capo, St. 
Helena, Madras, Cracow, Cadiz, Brussels, Edinburgh, 
Cambridge and Greenwich. 

A man of simple and frugal habits, Troughton was 
never married. Mid towards the end of his life, it is 
said, he was seldom absent from his dingy parlour 
at 136 Fleet Street, London, where he sat with a 
huge ear trumpet at hand, wearing clothes stained 
with snuff, and a soiled wig. Elected fellow of the 
Royal Society in 1810, he was an original member 
of the Royal Astronomical Society, and a marble 


bust of him by Chontrey, subscribed for by his 
friends, was placed in the Royal Observatory-, 
Greenwich His grave is in Kcnsal Green Cemetery. 

Wilkinson on Gunpowder 

According to the Athenaeum of Juno 20, 1835, tho 
Friday evening meetings of tho Royal Institution for 
tho summer closed on Juno 12 with a lecture on the 
history and manufacture of gunpowder by Mr. 
Honry Wilkinson, who had on several former occa¬ 
sions delivered loctures on warlike machines of the 
ancients, etc Mr Wilkinson was of opinion that 
gunpowder was known to the ancients, and that it 
was highly probable that Alexander tho Great 
actually met with gunpowder and firearms in India. 
He quoted the Gontoo laws to show that they contain 
a prohibition of gunpowder and firearms, and from 
this and other authorities referred to, lie soemetl to 
bo of opinion that gunpowder had been known in 
China and Hindustan, far beyond all period of 
investigation Ills leeture was accompanied by some 
interesting experiments on the action of fulminating 
powders on gunpowder 

Progress on the London and Greenwich Railway 

In the Mechanics Magazine of June 13, 1835, is a 
commumi ation from a correspondent who wrote 
“On Monday last a number of shareholders and 
directors of this undertaking met at the works neai 
the Blue Anchor-road to witness the experimental 
running of the Company’s locomotive engine ‘The 
Royal William’ A distam e of one mile was per¬ 
formed in about four minutes A glass of water, filled 
to tho brim, was placed on the block holding the rail, 
to ascertain the degree of vibration, when the engine, 
with the tender with water anil coal, and several 
passengers, the whole tram weighing at least 14 tons, 
passed along Not a drop of water was spilled, nor was 
any vibration perceptible Persons who stood under the 
arc hen when tho engine passed over, were astonished 
to find that the noisi was no gieater thon what would 
be occasioned by the passing of a hackney- coach” 

Airy and the Royal Observatory, Greenwich 

In tho lattei part of 1834, Airy-, then at Cambridge, 
had lioon asked whether he would accept tho office 
of Astronomer Royal, but a change of Ministry 
caused a delay in tho negotiations The various steps 
which finally led to his appointment are given in his 
autobiographical notes for 1835 “The Ministry-,” ho 
wrote, “had again been changed in tho spring, and 
tho Whigs were again in power On June 11th Lord 
Auckland, who w as again First Lord of the Admiralty 
(os lost year) again wrote to me to offer mo the office 
of Astronomer Royal, or to request, my- suggestions 
on the filling up of tho office On Juno 15th I wrote 
my first reply, and on Juno 17th wrote to accept it 
On June 18th Lord Auckland acknowledges, and on 
June 22nd the King approved.” On August 13 Airy 
had a meeting with Lord Auckland nnd Mr Charles 
Wood, the Secretary of the Admiralty “At this 
mooting Lord Auckland and Mr Wood expressed 
their feeling, that the Observatory had fallen into 
such a state of disrepute that the whole establishment 
ought to be cleared out I represented that I could 
make it efficient with a good First Assistant , and 
the other Assistants wore kept. But tho establish¬ 
ment was in a queer state Airy took charge 

of the Observatory in Ootober 1835, having for his 
first assistant Robert Mam 
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Societies and Academies 

Academy of Sciences, April 24 «7 R., 200, 1445-1500). 
The president announced the death of Louis Jobin 
Paul, Langevin Concerning an experiment sug¬ 
gested by M Dufour Richard Fosse, Paul dk 
Graeve and Paul Emile Thomas . The identifica¬ 
tion of small quantities of formol The method 
proposed is based on the insoluble compound formed 
with naphthol, namely, di-nophtholmothane A 
precipitate is formed with 0 1 mgm of formol at a 
dilution of 1/100,000 Geohoes Claude Tho 
campaign of the Tumsie Louis LILger and Mlle 
Mahcellf, Gauthier . The spore of the Harpellaeeie, 
parasitic fungi of msects J Pr/yhorowski and H 
Wilenski The errors of the first and second category 
m tho verification of hypotheses concerning Poisson’s 
law Stanislas Oolab Transformations by polar 
reciprocals m Finsler’s geometry Pierre Lejay and 
Tsano Hunu-Chi . The interpretation of the observa¬ 
tions of tho value of gravity oarriod out in the centre 
of China. The anomalies given m earlier communica¬ 
tions are summarised in a chart Jean J Trillat 
and Hans Motz The errors of interpretation m 
electronic diagrams of organic substances Doubt 
is thrown on results hitherto obtained with electronic 
anal) ms. on account of tho easo with which tho 
surfaces exammed liecome covered with a greasy film 
Tho conditions must bo such that the possibility of 
formation of superficial fatty films is eliminated 
Pierre Joubois A new experiment m oleetrolysw 
Rene Harthelemy Cathodic tolovision with auto¬ 
matic synchronism Robert Blondki, and Paul 
Lafiitte The constitution of tho antimony-tin- 
zinc alloys. Omkr LiiviN and Jean Herman The 
autoxulation of tho hydroxides of iron, mauganeso 
and cobalt. Mme Madeleine Delepine-Tard 
The bromo-dipyridine derivatives of indium Marcel 
Godchot and Mlle. Germaine G'auquil The 
action of organo magnesium compounds on ethyl 
l-amuiocyelohexanecarbonate. Raymond Paul 
Methods of preparation of tho a-allcylfuranes Mlle 
Simonne CailiArk The specific characters ot 
bowlingite From the chemical analysis, thermal 
analysis, and X-ray diagrams, it is concluded that 
bowlingite is a fibrous form of sapomte, its chemical 
composition being betwoen those of montraonllonites 
and chlontes. Jean Orcel and Pierre Fasten . 
The curves of dispersion of standards of reflecting 
fiower utilisable m the microsoopic study of metallic 
minerals Marcel Roubault . The ehemico- 
mineralogical characters of the tertiary eruptive 
rocks of Kabylie de Collo (Department de Constan¬ 
tine, Algeria). AndrA Duparqub • The petrographio 
characters of the Permian coals of the Belgian Congo. 
Both the maorosoopio ahd microscopic characters of 
the Permian ooals from the Belgian Congo correspond 
closely with those of the Westphalian bituminous 
coals Pierre GrassA and Mlle Alice Faubh • 
The reproduction of the parabasal apparatus of 
Trichomonas cewux Mme, VAra Dantchakopp • The 
factors determining the position of the gonads m the 
fowl 

Amsterdam 

Royal Academy {Proc., 38, No 8, February 23,1935). 
C. Winkler : Researches on the hind brain Loss 
of the cerebral hemispheres is followed by atrophy 
of the apioal convolutions of the hind brain. J. H. 
Gisolt and P. Zeeman : Intensity measurements 


with a reflection echelon. Method for determining 
the relative intensities of hyperfine components of a 
spectral line A A Nuland : Moan hght-ourves of 
long-period variables. (22) R Draconia, The light 
vanes with a period of 244 days and an amplitude 
of 5 40 magnitudes F. M Jaeger and J A van 
Due Complex salts of a a'-dipyndyl with zin< 
and cadmium (2) Crystallographic data on the coin 
plex salts formed by a a'-dipyridyl with various zinc 
and cadmium salts F M Jaeger and J Bein 
tema Symmetry and structure of the crystals ol 
the hydrochlorides of tnammo tnethylamme An 
X-ray oxammation of the cubic N(C,H« NH,C1), 
and tho hexagonal NICtH* NH,C1), HC1 -f H,0 A H 
Blaauw Growth of the ins bulb after various 
summer treatments (1) An investigation of the best 
method of treatment of bulbs of various sizes on 
behalf of the bulb cultivator P J Bouma and G 
Heller . Outlines of a genoral theory of the colour 
metric (3) H H Bronh Perturbations m the 
2* — 2* bonds of N,+ Measurements on the (5, 7) 
and (3, 6) bands ui which perturbations occur in 
tho upper state V Hlavaty Conformal geometry 
(1) Gauge invariant connexion G H R von 
Koenigswald Preliminary communication on the 
occurrence of tectites in Java Discovery of tectites 
jn Java at sites of definitely known geological age 
Th Raven Now finds of quaternary mammals m 
the Netherlands (2) Equus caballug, L , E robuatus, 
Pomol, Annua foes ilia, Owen, and Megoceroa euryceroa 
lutijrons, suhsp nov Miss H de Beer Morpho 
logical significance of the thorns of tho different 
specios of Citrus The thorn at tho side of the bud is 
analogous to a branch and not to a leaf J, P 
Kletweg de Zwaan The connexion between head 
and faco measurements among the Mmangkabau 
Malays of Central Sumatra C E Benjamins, 
H A E v Dishokck and J. L M German • Studies 
on the active substance of grass pollen (1) Activation 
of a small molecular weight active group by colloidal 
substances. H. Aldkbshoef • Successful attempts to 
transmit to monkeys by outaneous inoculation 
the poliomyelitis and encephalitis post-vaccinalis 
occurring in Holland It is suggested that the 
cause of poat-vaooinal oncephalitis is not the vaccine 
virus but some other, myelo-enoephalitogenio virus 
which enters the scarifications during or after 
vaccination. H. de Jong, D J. Kok, A. Gbksink 
and F. J. Nieuwenhuyzen . Experimental cata 
tonia, produced by auto-mtoxioation (1). Experi¬ 
mental catatonia after artificial obstruction of the 
lumen of tho intestine Ligature of the intestines ot 
dogs produced catatonia through auto-mtoxioation 
A. de Buck and N H Swellengrbbel : Seasonal 
longevity of Anopheles mocuhpennxs in Holland with 
reference to their ability to act as malarial vectors 
G. Gie8beroer : Correction to a paper on saliva-, 
pancreas- and Aspergillus-amylase (Taka diastase) 
as a mixture of two kinds of amylases. J. Bonner . 
Some colloidal properties of the pectins. The prepara¬ 
tion of pure sodium peotate, ash-free peotic acid, a 
peotuuo acid and a sodium pectinate and the deter 
ruination of some of their colloidal properties. 

Geneva 

Society of Physics and Natural History, March 7. M 
Oysin : The copper minerals of Kinsenda (Belgian 
Congo) (1). The bomite-chalcopynte associations 
The copper mineral of Kinsenda contains patches of 
ohalcopyrite and bomite A part of the bomite 
oontams fine lamellar inclusions of ohalcopyrite 
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arranged in the bomite planes of cleavage (100), 
an association resulting from the decomposition of 
a bomite-chaloopyritc solid solution formed at a high 
temperature and therefore hypogene These complex 
grams are often associated with compact ehalco- 
pyrite , the mutual contacts of these two minerals 
suggest simultaneous formation There are also small 
lodes of Hupergeno bomite in the chalcopyrite regions 
E Brineh, B Susz and E Perhottet Chemical 
reactivities and Raman spectra in the eugenol group 
and the vanillins The Raman spectra of the sub 
stances of this group have boon determined from 
the pomt of view of relationship with their chemical 
activities. E Guyenot and Mmk J Dubzynska 
Sterility anil virility of pituitary origin in the guinea 
pig The study of about twenty sterile and mas 
oidmised females has shown alterations of tho ovary 
accompanied with thyroid hyperactivity, of hyper 
trophy of the suprarenal capsules and of neoplaamie 
productions which appoar to arise from a disturbance 
of the secretion of tho anterior pituitary P Rossier 
(1) The variation of the relative width of tho lines 
of Rtellar hydrogen with tho spectral type (2) Varia¬ 
tion of tho relative width of tho linos of calcium 
and of stellar hydrogen as a function of the spectral 
tyqie (3) The ratio of the widths of tho two linos 
Hz 1 H and K in stellar spectrograms (4) The 
spectial type of some stars of class A A Amstutz 
and A Borloz . The synthesis of tho emerald Tho 
authors had deposited a sealed letter at the meeting 
of the Society on May 4, 1033 Tho letter was 
opened and read It dealt with the synthesis of tho 
emerald in a suitable apparatus by melting the 
oxides of aluminium and silicon with liery Ilium 
fluoride ns a flux LEon W Collet and Arnold 
Lillie (1) Tho mternal Prealps betweon tho River 
Arve and the River Giffre The authors have dis¬ 
covered that the internal Proalps between tho Rivers 
Arve and Giffro have much greater extent than indi¬ 
cated in the present geological map (2) The existence 
of lacustrine limestones in tho Nummulitio of the Colde 
Bostan, The discovery of lacustrme bods of Lutetian 
age at the Dents Blanches de CliampEry permits a 
correlation with similar bods at tho Dents do Morelos 
Ed Parejas and E Molly Study of some 
Tohertcher (Abyssinia) limestones Among tho 
Jurassic limestones collected by E Molly are pseudo- 
oolitic limestones containing Crinoids, Echinoidoa, 
Corals, Rotalides, Miliolides and Textularia These 
formations, the facies of which resembles that of 
certain limestones of tho upper Jurassic and of tho 
Swiss Jura Borrasian, must have been formed under 
the same conditions as the latter A fragment of 
Nerine shows some affinities with N. Deavovdym R 
Vebniory : The Mesozoic of tho external Proalps 
(Faucigny hills). F. Batelli, Don Zimmet and P. 
Gazel • The action of cardoon extract on the heart 
Don Zimmet, L. Janco and B Ghinsbero Tho 
action of extract of striated muscle on the develop¬ 
ment of thg egg of the frog (Sana temporariA), 

Washinoton, D C 

National Academy of Sciences (Proc , 21, 69 -141, Feb 
12) H J Muller and S M. Gershenson : Inert 
regions of chromosomes as the temporary products 
of individual genes. It is suggested that the inert 
regions of the X - and Y -chromosomes oonsist of 
non-gemo material derived from a very few specifio 
active genes, rather than of a row of degenerated 
genes. Breakages ogcu^ in such regions more readily 
than between genes in the so-called active region. 


W L Doyle and C W Me rz Observations on the 
structure of living salivary gland chromosomes in 
Sct-ara In body fluid or isotonic salt solution, these 
giant chromosomes are mv lsible , they are repre 
sonted by optically empty tracts, oocupymg so much 
as 80-90 per cent of tho nuclear content Shrinkage 
occurs and bands appeal on fixation In tho normal 
living state, the segments representing the chromioles 
may be disc-like and the granules thought to be 
genes may appear as the result of hxution or othei 
injury Theodora Nussman Salmon and Albert F 
Blakkslek Genotics of sensory thresholds varia¬ 
tions within single individuals in tasto sensitivity for 
PTC (phenyl thiocarbamide) The taste threshold 
for this compound varies considerably from in¬ 
dividual to individual and oven m most individual- 
during the course of a day and fiom day to day 
This confirms a suggestion that refined methods are 
unnecessary in determining taste thresholds Albert 
F Blakeslek and Theodora Nussman Salmon 
Genetics of sensory thresholds • mdiv idual taste 
reactions for different substances Taste reactions to 
17 substances wore investigated for 47 individuals 
It is concluded that the correlation between acute 
noss of taste for two substances, though genorallv 
positive, is low, and there aro many exceptions No 
two of the 47 subjects were aliko in all their thresholds 
Donald F Jones: Somatic segregation due to 
henuzygous and missing genes and its bearuig on 
the problem of atypical growth Tho term hemizy gou* 
has been given to an unpaired gene and is here applied 
to autosomic genes which have lost the other member 
of tho pair Mosaics and other forms of abnormal 
growth may bo duo to such losses of chromosome 
material G D Birkhoff and M R Hestf.nes 
(1) Generalised mimmax principle in tho calculus of 
variations (2) Natural isoperimotric conditions in 
the caloulus of variations M H Stone Sub¬ 
sumption of the theory of Boolean algebras under the 
theory of rings N Jacobson and O Taussky 
Locally compact rings P W Bridoman Electrical 
resistances and volume changes up to 20,000 kgm /cm 2 
The development of now stoels has made it possible 
to oxtond the pressure range from 12,000 to 20,000 
kgm /cm • Tho resistance of black phosphorus 
decreases rapidly, reaching 0 0069 of its value at 
atmospheric pressure at 20,000 kgm /cm 1 ; there is 
probably a minimum at 23,000 kgm , followed by an 
increase, as with the alkali metals The temperature 
coefficient changes sign at 12,000 kgm , becoming 
positive and eventually reaching three quarters of the 
value characteristic of most pure metals Tellurium 
gives similar results. Copper sulphide, howev er, shows 
a decrease of resistance of only 11 por cent, and there 
are irreversible effects Pressure-volume temperature 
measurements for lithium, sodium and potassium 
suggest a fundamental change in the metal at high 
pressure J O Hirschfelder and E Wioner 
Separation of rotational co-ordinates from the 
SchrOdmger equation for N particles Chester 
Stock : Pltsvomxacxa, a new creodont from tho Sespe 
Upper Eocene, California L R Blinks, R D 
Rhodes and G A. McCallum : Protoplasmic j>ot,ini¬ 
tials in Hahcyatta. (6) The reversal of potential by im¬ 
balanced NaCl W. J. V. Osterhout How do 
electrolytes enter the cell ? A discussion, from the 
pomt of view of physical chemistry, of experiments 
on the marine alga Valonut suggests that, whereas 
there is little penetration by ammonium ions, 
ammonia and its hydroxide enter freely, apparently 
by combining with an acidic constituent (HX) of 
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the protoplasm Strong electrolytes may possibly 
also enter by combining with one or more constituents 
of the protoplasm A A Abramowitz . (1) De¬ 
generation of xanthophores in Fundukui met] alia 
Over blue or white backgrounds, the xanthophores 
are m a concentrated state and there is a decrease 
up to 50 per cent in the number of carotenoid cells , 
over yellow or black backgrounds, where the pigment 
is dispersed throughout the cells, there is a small 
increase in the number of cells (2) Regeneration of 
cliromatopliore nervos. A cut across the fin rays in 
the tail of the kilhfish, Fundulus heteroclUua, produi es 
a persistent dark band beyond the cut due to 
denervat ion of the pigment cells Rate of regeneration 
of these autonomic pigment motor fibres can bo 
studied fairly accurately by keeping the fish on a 
dark background for a fortnight and then exposing 
them for five muiutes daily to a white background 
and estimating the progressive de<rease of the dark 
band 


Forthcoming Events 

[Meeting* marked with an outeri*k are open to the publte \ 

Sunday, June 9 

Biutisk Museum (Natural Hibtoiu ), at 3 and 4 30 — 
Miss M R J Edwards “Whales and other Sea 
Animals” 

Wednesday, June 12 

Research Defence Soc ieti , at 3 - (at the London 
School of Hygiene and Tropical Modicme, Keppol 
Street, W C 1) Annual General Mooting 

Sir Frederick Hobday “The Relief of Animal 
Suffering’' (Ninth Stephen Fagot Memorial Lecture) 

British Science Guild, at 4 30—(at the Royal Society 
of Arts, Jolin Street, Adelplu, London, W C 2) Annual 
General Mooting 

J Davidson Pratt “Gas Defoneo” 

Thursday, June 13 

Royal Asiatic Society, at 4 30.—Miss DAE Garrod 
“In Search of Stono Age Man m the Near East” 

St Mari’s Hospital, London, at 5 —J Hendorson 
Smith “Virus Disease in Plants a Comparison with 
Virus Disease in Animals" * 

Friday, June 14 

Royal Astronomical Society, at 3 —Dr H N 
Russell “The Analysis of Spectra and its Application 
in Astronomy” (George Darwin Lecture) 


The British Bounce Guild Engineers' Study Group - -- 

First Interim Report on Schemes snd Proposal* for Economic 
Sods] Reform* Pp 44 (London British Sclenoe Guild ) 1* 
Iodine for Livestock By Frank Ewart Corrle Pp 82 + 7 pli 
(London Nitrate Corporation of Chile, Ltd ) Froe 


Patents, Design* and Trado Hark* Ftfty-aeonnd B 
oomptroUer-Oc- 1 ’*-*—*- 

■'- ■-■ jjt| Beport^of the Council for Year^at April 


Hark* Ftfty-aeonnd Report of the 
, Designs and Trade Marks, with 
Pp 24 (London HM Stationers 


m Slst March 1986 


iract* 1 




Oth an Co on tries 

Canada Department of Mines Mines Branch Petroleum Fuel* 
In Canada Deliveries for Consumption, Calendar Year 1933 Fr, 
pared by John M Casey (No 759) Pp 12 (Ottawa King * 
Printer J 10 cents 

The Imperial Council of Agricultural Research Scientific ..- 

graph, No-0 Mechanical Cultivation in India, a History “ “ ’ 
Scale Experhui nU carried out by Burmah-Shrll OH 8 
Distributing Company of India, Limited By 0 P 0 
viU + 124 + 12 plates (Delhi Manager of Publications ) 1 

i» of the Manila Observatory Vr 

_ By the Rev Charles E Deppem 

Bureau of Printing ) 

llnkUJko Veroenlging “Kolonlaal Ir*“‘‘ 

»-entlag 1P“‘ 


vintlgsbe Jaarverslai 
KonlnkUJk 1 


en Meteorologlsch Observatorlum t( 
Batavia Jaarverslag 1934 Pp 27 (Batavia: Konlnklljk Mag- 
DLtlscb en MetoorologlacU Observatorium ) 

Knngl Svenska VutenskapsakademJens MandUngae Serien 3 
Band 14, No 3 Kxamen Koaarum Sueei® Qrnnakning av den Svenska 
Florans Riiaa Former 1 Nonland och Dalamo. Av L P Relnhold 
Matsaon Pp SRO Serien 3, Band 14, No 4 The Longer Track 
Cyeles By Axel F Rnstrdm Pp 24 Sarlen 8, Band 14. No i 
The Distribution of Stars in the Scutum Region of the Milky Wav 
By Carl Sohahfo Pp 47 (Stockholm Almqulst and V.lk«HL 
Boktryckerl A -B) 

Oovernmont of India Department of Industries and Laboui 
(Public Works Branch) Triennial Review of Irrigation in India 
1930-33 Pp 62 (Delhi Manager Of Publications ) 1 4 rupees , 2s 
Proceedings of tho Academy of Natural Sciences of Philadelphli 
Vol 87 Orfhqptera of the Upper Rio (irande Valley and the adjacent 
Mountains In Northern New Mexico By Morgan Hebard Pp 45-82 
(Philadelphia Academy of Natural Sciences') 

Publications de l’Observatolre de QenSvc Rapport sur les concours 
do rfiglage de chrououiRre* de 1 amide 1934 Pp 25 ((JeniM 
Observatolre do OcnCve ) 

Astrophyslca Norveglca Vol 1, No 4 On the Trajectories nt 
Electric Particles In the Field of a Magnetlo Dipole with Application* 
to the Theory of Cosmic Radiation lly Carl Stormer Pp 115-16« 1 
17 plates Vol 1, No 5 A Simplified Treatment of some Fluid 
Oscillations By 0 L Oodske Pp 190-197 (Oslo Jacob Dybwad ) 
(loologlcal Survey of the Anglo-Egyptlan Sudan Bulletin No 1 
Water Supplies In the Anglo Egyptian Sudan By 0 W Orahliain 
Pp 42 + 5 plates (Khartoum Sudan Booksliop, London Sudan 
Government Office I 8 P T , 1* Hrt 
Forestry Pamphlet No 3 Timber, Its Structure, Propertn*, 
Seasoning and Preservation Pp 18 + 5 plates (Trinidad Oovun 
ment Printing Office ) 12 cents 

The British South Africa Company Publication No 3 Man* 
Citrus Experimental Station , Annual Report Tor 1033 Pp xvlli + U2 
(Masoc Masoe Citrus Experimental Station ) 

Jahresbericht der Hamburger Steniwarto In Bergedorf fllr d.n 
Jahr 1934 Pp 21 I 4 plates Mittellungen der Hamburger Sternward 
■- “*—■'~ r Band 7, Nr 38 Pp 87-121 Band 7, Nr 39 Pp 
ramlung von HlUktsfcln der Hamburger Stcrnwarte In 

_ , Tang 0“ 0"—Tang 1* 0“ Pp J64. K Cos 0* 0" - 

voe l* 0" Pp K64 (Bergedorf Hamburger Stcrnwarte ) 
Observatolre de Paris, Section d’Astrophyslque, k Meudon Carte- 
synoptiques de la chromosphere solalro et Catalogue des filament - 
de b* coucho sup*rleuro Vol 1, Faso 3, Annde 1933 Par L D'Aiam 
buja. Pp 34 (Meudon Observatolre de Paris) 


In Bergedorf 
123-138 Sa 


Official Publications Received 

Qriat Britain and Ireland 



Catalogues 


Catalogue of Scientific Books i 

Including a Valuable CoUeotlon —_ _ __ 

Arthur Schuster (No 450) Pp 04 (Cambridge 


Publications of Learned Sodetk ~ 

"-'- J by the late Mi 

W Heifer and 


Catalogue of Important Works on Agriculture, Botany and Zoology 
(No 22) Pp 16 (London John H Knowles) 

Watson's Microscope Record. No, 85, May 1935 Pp. 24 (London 
W Watson and Sons. Ltd ) 

Practical Hints on Patents 
edition, entirely revised and con 
The Imperial Patent Sendee ) 


Editorial and PubUshint Offlctt: 
MACMILLAN & CO., LTD. 

ST. MARTIN'S STREET, LONDON, W.C.a 
Telephone Number i WHITEHALL 8831 
JeJefraphie Addm* 1 PHUS 1 S, LESQUARB, LONDON 
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Anbur-ttM Ktbon'i HoponslUlitj 
Vitamin Rvmroh. By A. L. Baching] 
Th* Wot ot Huj*«o*. By H. 0 P 
Britt* Karina Zoolocy By A. K Tot 


Paatage of Hallum through Compact & 
Lotil RayMfh, TJU 
Iiotopic Constitution of Platinum and 


The Dyeatuff Industry- Owil J T Cnxuhaw 
Prediction of Earthquakes —A. B. Brouihtoo Edge, HJ.L 
Critical Phenomena in the Oxidation and seif Inflammation of 
Hydrocarbons.— A. ggertoc. JR.8 . and A B Ubbalohda 
Electronic Energy Banda of Solid Copper, Nickel, Cobalt and 
Iron— Dr. f. 0 Chalktta 

The Phenomenon of ‘Wings' as a Vibrational Raman Effect A 
Correction —Dr. E. Qroaa and M. Vnks 
Distribution of Nuclear Mechanical Moments— Dr D E.Infill 
Production of Electron Pairs and the Theoiy of Stellar Strut ture 

. —■ Chandrasekhar and Dr. L. BoeanfaU 

Formation of Mercury Molecule!.— Dr J L. Amot and l 0 


Prep aration o( Colloidal Metals - A. Morris Thomas and 

Influence of an Electric Field on the Thermal Conducts 
a Solid —Dr. Gerhart Orostatnrar 
Crjolgi. DlfluMon and Sire ot Particles —Dr I I lo 

Prodirots o£ ^HySrolyais of Glycogen— Chari* H. Gray 
Twin Joijrgrapb and fltrobegraph. By A. 0 Lowndes 


Editorial and Publishing Officts : 
MACMILLAN & CO., LTD. 

ST. MARTIN’S STREET, LONDON, W.C-a 
Telaphont Number: WHITEHALL 8831 
Tekfrsphic Addrou: PHUSIS, LESQUARE, LONDON 

Adoorthtmtnts should bo addrtsstd to 
T. O. Scott & Son, Ltd., 63 Ludgatc Hill, London, E.Cw* 
Ttkphong Number: City 4311 


Avebury—the Nation’s Responsibility 

A N interest in the preservation of areas of 
L natural boauty or histone interest, now 
widely diffused among the publio, affords hope of 
the success of an attempt which is being made to 
secure the famous site of Avebury and its imme¬ 
diate neighbourhood in Wiltshire from vandalism 
once and for all, and to promote its further 
archaeological exploration 

Of the importance to the prehistonan of the Bite 
at Avebury there can be no question Even in the 
unlikely contingency that future excavation should 
bring no additional monuments to light, Avebury 
as it stands, with its satellites, constitutes one of 
the most imposing assemblages of the work of 
prehistoric man, not in Britain alone, but in the 
whole of Europe The circle itself, with its three 
rings, is the largest known to exist It covers 
twenty-nine acres of ground and is surrounded by 
a rampart and a fosse, now mostly silted up, three 
quarters of a mile m length An avenue a mile 
long leads from one side to the remarkable sanc¬ 
tuary on Overton Hill This avenue was marked 
by standing stones, but many are missing or 
fallen The missing members are bemg sought 
underground by Mr Alexander Keiller, and as they 
are found are being replaced Even this work of 
exploratory repair has thrown fresh light on the 
oultural history of the settlement A similar 
avenue of like length may have led from the cirole 
in almost exactly the opposite direction This 
too may prove a guide to future discovery 
The remains directly linked with the circle by no 
means exhaust its archaeological context At a 
distance of a mile to the north-west lies the camp 
on Windmill Hill, which Mr Keiller’s recent 
excavations have made a loevs dassxcus in the 
annals of archaeology , and at the same distanoe 
to the south is Silbury Hill, of which the bare 
statement that it is the largest artificial circular 
mound in Europe gives little idea of the impres¬ 
siveness of its height and mass Nearby are the 
East and West Kennet barrows, the largest long 
barrows in Britain Both long and round barrows 
are numerous in the area ; and not far away 
stands Stonehenge. 

The mere enumeration of the monuments of the 
area is a sufficient indication of its pro-eminenoe 
in early cultural development, while their size 
and construction, necessitating the preparation, 
transport and erection of these great blocks of 
stone, as well as exoavation on a grand scale, 




974 


NATURE 


June 15, 1935 


must have involved an organisation of labour and 
an engineering skill suoh as could have been 
possible only at a point of concentration of a 
relatively large population over a considerable 
period of time It requires little exercise of the 
imagination and no straining of the facts to see 
in Avebury a great centre of early tribal and 
religious activity. Lying on the periphery of 
European prehistoric culture, it is the meeting 
place and the goal of lines of ethnic and cultural 
migration, of which the paths across Europe are 
now emerging as the result of reoent archaeological 
researoh Already at Avebury and m the neigh¬ 
bourhood, exoavation has established a cultural 
succession in the neolithic and early bronze ages 
of the third and second millennia before our 
era, which eventually may afford a clue to the 
causes which led to this great efflorescence of 
cultural development and the reason why it 
should have taken plaoe precisely at this 
point. 

Mr. Ormsby-Gore’s appeal on behalf of Avebury, 
in The Times of May 31, is nn exceptional measure 
to meet a difficult situation As a Minister of the 
Crown and the responsible head of the department 
which has been entrusted by Parliament with the 
protection of our ancient monuments, ho presses 
urgently for the co-operation of the public in the 
preservation and further exploration of this oentre 
of ancient civilisation By his aotion, the future 
of Avebury has been raised to the status of a 
national problem. Normally, the Office of Works 
does not take action in suoh matters exoept on 
outside representation ; nor do its powers to 
proteot ancient monuments under schedule extend, 
exoept in certain conditions, to ensuring the 
preservation and systematic and scientific in¬ 
vestigation of the evidence whioh lies beneath the 
surfaoe of the ground Henoe in the conflict of 
private ownership and scientific and historio 
interests, the latter, even in the face of public 
protest, may go to the wall It is with the object 
of averting this oatastrophe at Avebury that 
Mr. Ormsby-Gore has intervened to urge the 
need for immediate powers to control the future 
of the site. 

At present, exact and scientifically assured 
knowledge of Avebury and its surroundings oovers 
only a small part of the field ; and an intensive 
exploration of a considerable area is essential 
before anything like a comprehensive view of its 
development will be possible Mr. Ormsby-Gore, 
indeed, holds that tills investigation is of suoh 


moment that it should take precedence of all other 
schemes ; and he oouples Avebury with the Roman 
Wall as being of international importance. Further, 
he stresses the danger which threatens the character 
and archaeological development of the site through 
the erection of “haphazard bungalows, petrol 
pumps, or other less desirable forms of our ephem¬ 
eral twentieth-oentury ‘development’ ”. 

The danger is acute Mr Ormsby-Gore pomts 
out that the Office of WorkB has effective 
‘guardianship’ only over Silbury, the West Kennot 
Barrow and the sanctuary on Overton Hill, and 
although the stones now standing or lying above 
ground are ‘protected’ under schedule, the land 
whioh everywhere may oover precious evidence 
of this great neolithic civilisation is m the 
hands of small landowners, who not unnaturally 
are desirous of making the most, of their 
opportunities 

What is the remedy ? Mr. Ormsby-Gore is 
anxious that the urgent work of conservation and 
further exploration should prooeed forthwith, and 
suggests the immediate application of a soheme 
under the Town and Country Planning Act For 
this it would be necessary to secure joint aotion 
on the part of the local authorities of Wiltshire, 
the owners and the Offioe of Works itself, as well 
as the support of “the various public bodies 
interested in the progress of British archaeology” 
While local bodies in Wiltshire will no doubt I* 
sufficiently public-spirited to lend the weight ol 
their authority, private owners may be less readv 
to acquiesce if the scheme involves serious inter¬ 
ference with their rights to deal with their own 
property. 

Without details it is impossible to say how far 
this method of procedure is likely to attain 
adequate preservation of the antiquities in the 
area and ensure the facilities necessary for future 
researoh. Under existing legislation, arohaeologicnI 
exploration would seem to be a neoessary pre¬ 
cedent condition of effective protection, and this 
will be both a lengthy and a costly business If 
Avebury is of international importance as Mr 
Ormsby-Gore maintains—and no archaeologist 
would be prepared to deny this contention—its 
possession by Great Britain imposes upon the 
nation a duty not only of maintaining the 
area m a condition worthy of its character ami 
history, but also the duty of making accessible 
its full evidential value in the history of European 
civilisation—in other wards, of mumming the 
responsibility for its exploration. Avebury and its 
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surroundings should be made a national possess 
ion and a reserve under Act of Parliament much 
as is the Yellowstone Park m the United States 
and a sum should be set aside annually in the 
provision for the Office of Works for its archseo 
logical investigation As the Hystem of farming m 


Wiltshire is not suoh as need interfere with the 
character of the area as a setting of arohwo* 
logical remains rents under Crown holdings would 
reduoe the cost of suoh a Bcheme In suoh a 
way but soarcely otherwise would this generation 
carry out to the full its ohl gati n to posterity 


Vitamin Research 

Methodtk der Vitaminforschung Von Dr Christian 

Bomskov Pp xvi+ 301 (Leipzig Georg 

Thiema 1936 ) 24 gold marks 

A I 'HIS ih a book that can be recommended 
^ without any hesitation or qualification to all 
those who are concerned with biological ohemioal 
or physical assay of the vitamins So thoroughly 
has the ground been oovored including even those 
portions of contiguous territory with which too 
many vitamin assayists seem to be unacquainted 
that it can be confidently recommended to all 
who arc engaged m any kind of biological assay 
whatever Ihe introductory pages being con 
ocrned with the rearing and mamtonanoe of a 
healthy animal colony emphasise however briefly 
matters of fundamental irapor*anoe to oviry 
animal lalmratory 

On this question of an animal colony there is 
one sentence in the introductory chapter that 
almost deserves to be printed in letters of gold 
The author is discussing the spontaneous appear 
anoe of diseases in an animal oolony and tersely 
remarks Die beste Prophylaxe ist immer nooh 
die Sauberkeit lm Tierstall He gives some 
interesting tables showing the different stock diets 
that have been proposed by different investigators 
and his tables showing the composition of different 
constituents will save many workers time in look 
mg up figures and making their own calculations 
It is however cunous that when stating the 
average weight of young animals produced on 
different diets recorded he makes no distinction 
between the pure albino rat and the pied or hooded 
animal, though it is well known to workers m this 
field that oertain strain? of the latter may have 
a growth rate and a final weight 50 per oent 
greater than those of the former It would 
obviously be quite unfair for example to condemn 
diet A. because it permits in pure albinos less 
vigorous growth than diet B permits m pied 
albinos 

Before directing attention to oertain of the 
author’s views and venturing to criticise some 
Jhinor points it is neoessary to point out that this 


is the only volume available on its subject and 
has therefore to be judged on its merits without 
odious comparisons Of the standard books on 
vitamins we reoogmse the English survey published 
by the Medical Research Council and the American 
Chemical Sorioty s monograph by Sherman and 
Smith as authoritative and permanent The 
former lays naturally rather more emphasis on the 
olinioal aspect than the latter whioh is written 
by and for chemists between them they give a 
comprehensive account of known faots and 
suspicions The vast monograph by Ethel Brown 
mg marred by a number of inaccuracies command! 
respoot for its bibliographic completeness as also 
does the more limited but also more accurate 
bibliographical Survey of Vitamins published 
by Wodhnger in 1932 Besides these we have 
certain specialised books—for example Barnett 
Sure s Vitamins in Health and Disease Hess s 
m >nograph h oil riokots and sourvy Blunt and 
Cowan s Ultraviolet Light and Vitamin D in 
Nutrition —and a number of semi jxipular ex 
positions but nobody has so far gathored together 
in one plaoe an account of all the varying tech 
mques employed in vitamin researoh The 
excellent senes of papers by Jung in the Zeitschnft 
fur Vitamttiforechung only occupies 54 pages and 
is oonfinod to methods of assay in food and pharma 
oeutioal product* in Dr Bomskov a much more 
comprehensive publication all methods proposed 
by workers of standing have been desenbed in 
detail and mado to some extent the subjeot of 
entical consideration One can particularly admire 
the way Dr Bomskov has managed to produce 
by September 1934 (the date of his preface) a 
book that actually takes oogmsanoe of the re com 
mendations made by the Vitamin Conference in 
June of that year 

We might it is true with advantage have had 
a rather more detailed discussion of the pnnoiples 
involved in vitamin assay Had this been done 
the cunous understatement that m oertain 
oircumstanoes pure bred animals are to be pre 
ferred * oould have been made considerably 
clearer The change in methodology implied by 
the introduction of standard preparations into 
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vitamin assay should have been discussed ex¬ 
plicitly, particularly srnoe some German workers 
in the field have been amongst the worst sinners 
m depending upon animal reactions for their units 
of measurement. 

After a genoral seotion, occupying 25 pages, 
there follows the special seotion of the book, in 
which every known vitamin is discussed separately 
In addition to A, D, E, B„ B„ and C, the author 
has thought fit to include a discussion of tho “fat- 
soluble growth vitamin”, by which he understands 
the “Coward factor”, though his references also 
oover the work of Evans and Lepkovsky on the 
unsaturated fatty acid dietary faotor, which is 
perhaps a rather unfortunate confusion In tho 
water-soluble group he has included, besides B, 
and B a , the following factors . B» (anti-pellagra), 
extrinsic faotor or anti-sprue factor, B„ B„ B„ F 
(reported by Sure, Kik and Smith, and possibly 
identical with the flavine faotor), Chick and 
Coppmg’s Y faotor, the insoluble factor R of Hunt 
and Lewis and vitamin H of Gybrgyi, as woll a« 
the vitamin C, of Bezssonoff and von Euler 
Besides this miscellaneous collection of vitamins, 
some of them of distinctly dubious respectability, 
we find m the last two pages of the book a seotion 
ontitled “Vitamins of Doubtful Nature”, including 
such things as McCay’s trout factor, tho anti¬ 
paralytic factor of Keenan and colleagues, the 
growth factors of Mapson, Daggs, Seogers-Smith, 
Madsen, Norris, and Bethke, with a final allusion 
to Wesson and Murrell’s carbohydrate-exohange 
regulating factor 

The book is throughout profusely exemplified 
with tables and illustrations, the latter reproduced 
from original publications m various countries 
Dr Bomskov has adopted a sound, but rather 
unusual, course in reproducing most of his 
tabular matter m its original language, and 
has been remarkably successful in avoiding 
printer’s errors during the process (A very 
few, such as “scaily tail”, “Osteolin”, and so 
on have been noticed ) He has also inserted a 
number of tables of his own, as for example, 
the comparative list of vitamin B r free diets 
(p. 170), which inoludes seventeen variants pro¬ 
posed by twelve different workers or groups of 
workers 

The book is, naturally, concerned predominantly 
with biological methods of assay, but the author 
has given an adequate account of such procedures 
as the ohemioal evaluation of reduoing power, pro¬ 
posed by Tillmanns, Harris and others for assaying 
vitamin C, and has even mcluded the Reichstem, 
Haworth and Mioheel syntheses of ascorbic acid, 
for which he has used the configuration put 
forward by the Birmingham workers and now 
generally accepted. Again, he has given adequate 


recognition, following the findings of the 1934 
Vitamin Conference, to the speotrophotomotnc ' 
method of assaying vitamin A, and does not over 
look Chevalher’s ingenious adaptation of this 
method. 

Towards the end of each section on a particular 
vitamin, short speoial sections give information 
as to the requirements and storage of the vitamin 
in various animals, including man It is interesting 
to note that the author regards vitamin B, as 
consisting of a flavine growth faotor, Gyorgyi’s 
antipellagral B„ and the oxtnnsio factor of Castle, 
a view that we do not think will find genoral 
acceptance at the present moment In the general 
section he also remarks, m passing, that on 
a particular stock diet of his own, the young 
animals have such largo reserves of vitamin B, 
that they oannot be used for its investigation 
In view of current controversy, however, his 
discrimination between the flavines and the 
anti-pellagral factor seems to bo more important 
than his assignation of the term “B,” to the 
former 

The book is extremely well served with refer¬ 
ences , the author has elected to plaoo thorn 
at the foot of the pages to which they apply, and 
to dispense with the usual author index The 
subject index of twelvo pages is perfectly adequate 
The high quality of I)r Bomskov’s work has been 
ably backed by his pubbsher, though it is a pity 
that a book likely to be handled as often as this 
one should be published in paper oovers 

A. L. Baoharaoh. 


The Works of Huygens 
QSuvres computes de Chrxstxaan Huygens, publics 
par la SocxiU HoUandatse des Sciences Tome 18 
L’Horloge d pendule ou d balancier de 1666 a 
1695, anecdota. Pp. iv+703. (La Haye 
Martinus Nijhoff, 1934 ) n.p. 

HE eighteenth volume of the monumental 
edition of the works of Christiaan Huygens, 
in course of publication by the Dutch Sooiety ot 
Soienoes, appears less interesting than many of its 
predecessors The reason for this impression doe^ 
not lie in the value of its oontents On the con¬ 
trary, it is because the greater part of the volume 
is occupied by the classical work “Horologium 
Osoillatorium”, whioh alone would have suffioed 
to establish the enduring fame of its author 
But this was the mature outoome of years 
of earlier research ; the polished work is not 
only more familiar, but also the phase of 
oreative effort has an interest whioh oannot 
be altogether sustained in a formal textbook, 
however original. 
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Huygens went to Pans in 1666, and nearly the 
whole of the following fifteen years were spent in 
the French capital He had been in intimate 
correspondence with some of the leadmg founders 
of the Royal Society, and he took a natural place, 
and soon a dominant place, in that group of men 
who, under the encouragement of Colbert and his 
royal master, foundod the Pans Academy of 
Sciences. What constitutes the greatness of 
Huygens is the universal character of his outlook 
and method His distinction lies at once m ob¬ 
servational science, in his mastery of physical 
manipulation and m natural philosophy The 
practical and the theoretical side of things sharod 
his interest Hence his persistent and fertile 
efforts to improve the construction of the clock 
conferred a recognised benefit on mankind 
Yet the motive came from the recognition of 
the clock as a scientific instrument of funda¬ 
mental importance, and this in turn led him from 
the contemplation of one type of mechanism to 
the profound study of the fundamental laws of 
dynamics 

At heart, Huygens was devoted to the culti¬ 
vation of soience as a purely intellectual pursuit 
Geometry, which for him meant Euclidean geo¬ 
metry of course, was the key. But no man of 
soience ever preserved a more harmonious balance 
between all those sources by which scientific truth 
can be revealed 

As an acknowledged masterpieoe of the first 
order, the “Horologium Oscillatonum” needs no 
description Published m 1673, it is cast in the 
classical mould in the true line of descent from 
the Greek geometers Although the main results 
embodied in the work were already m the possession 
of HuygenB before he left Holland, as previous 
volumes of the present edition of his works have 
shown in detail, they had in many cases not been 
published in any definite form, if at all Hence 
the publication in the shape of a regular treatise 
constituted an event of capital importance in the 
history of scienoe in general and rational mechanics 
in particular. Nothing else is needed to show the 
remarkable state of development which dynamical 
ideas had reached at the very moment from which 
we are accustomed to trace the Newtonian system 
of dynamics. 

Huygens returned finally to Holland in 1681 
The present volume, in addition to the capital 
treatise here presented in French and Latin 
versions, contains all the fragments of his work 
bearing on the perfection Mid performance of the 
clock between 1666 and 1696. Their interest is 
Btoinly of a controversial, or purely technical, kind 
rather than of a general character. 

H. C. P. 


British Marine Zoology 
The British Sea Anemones By Prof T A. 
Stephenson Vol 2 (Ray Society Vol 121 for 
the Year 1934 ) Pp xu +426 + 16 + plates 16-33. 
(London Dulau and Co , Ltd , 1936 ) 37s 6 d 

T HE sea anemone fauna of Great Britain is 
now known much better than that of any 
other area in the world, largely as a result of the 
twenty years work that has been put into Prof 
T A Stephenson’s magnificent monograph, just 
completed by the appearance of the descriptive 
volume 

In addition to the very full accounts of anatomy 
and the references to all previous work, the author 
of this comprehensive monograph, although he 
was obliged to omit his contemplated review of 
actinian physiology and behaviour, has given 
many interesting descriptions of the animals’ 
habits This has been facilitated by the compara¬ 
tive ease with which anemones can be maintained 
for observation m aquaria, a fact that is proved 
by the pathetio story of Mr Evans’s Actinia 
equina during the War Left m an aquarium 
without food or aeration, in water that was 
becoming increasingly more salt through slow 
evaporation, the anemones held on until their 
owner’s return, very much reduced in size, but 
still recognisable The palm for longevity under 
artificial conditions—seventy-three years—-is held 
by the famous individuals of Cereua pedunculatus 
at present in the care of Prof J H Ashworth 
at Edinburgh 

A few of the discussions of special interest that 
deserve notice are parasitism and burrowing 
habits in Peochta , the range of variation and the 
viviparous reproduction of the well-known and 
widely distributed Actinia equina . the colouring, 
reproduction and commensal algae in Anemonia 
sulcata , autotomy of tentacles m Bolocera ; 
apparent suppression of tentacular feeding in 
Aurehania , the unusual action of the Fang- 
tentakeln, and laceration in Dwdumene cincta , 
the puzzle of the distribution, relation to environ¬ 
ment, and original home of D Iuckz , dwarf races, 
laoeration and planktonic feeding in Metridium 
senile ; resorption of tentacles in CaUtachs , 
commensalism in CaUxactis and Adamsta ; lacera¬ 
tion in Sagartta elegans and Actinothoe ; and what 
may be regarded as neoteny in Metndium senile 
and Sagartia troglodytes 

Lovers of the living things of the sea in par¬ 
ticular will be grateful to Prof Stephenson for the 
help he gives them in the identification of the 
British anemones He provides not simply a key, 
the ends of which might be defeated by careless 
use, but a combination of a key and a summary 
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of the most important features The volume is 
illustrated by numerous and beautifully executed 
text figures of anatomy and patterning, as well as 
by eight more exquisitely drawn plates in colour 
and eleven plates of photographs Together with 
the charming and fanciful (if not strictly relevant) 
vignettes which terminate some of the chapters, 
they make the work one of artistic as well as 


scientific importance It is a critical and masterly 
account with a good bibliography of a difficult t 
subject by one of the world’s greatest experts who, 
although he has shown himself sympathetic with 
the demands of the modern schools of physiology 
and ecology, is not one of those who take lightly 
the responsibilities of the systematist. 

A K Totton 


Short 

Methods of Air Analyse By Prof J S Haldane 
and J. Ivon Graham (Grillm’s Scientific Text- 
Books ) Fourth edition, revised throughout and 
enlarged Pp vu (-176 (London - Charles Griffin 
and Co , Ltd , 19315 ) 7s 6d net 
Although it is twenty-throe years since Dr Haldane’s 
little book was first published, the mothods and 
apparatus which he has described with such nunuto 
attention to detail are still in everyday uso for tho 
examination of air and mine gases With tho collabor¬ 
ation of Mr J. Ivon Graham, tho fourth edition 
has now been enlarged and admirably brought up 
to date without changing the general character of 
the book 

Owing to the toxicity of carbon monoxide, much 
attention has been directed of late years to the 
determination of very small quantities of this gas, 
for which purpose the portable and laboratory types 
of apparatus used in the Mining Research Laboratory, 
Birmingham, and capable of detecting 0*0006 per 
cent are recommended 

From tho pomt of view of safety m mines, the new 
chapter dealing with the application of gas analysis 
to the detection of spontaneous combustion is of 
particular interest, the authors state that the 
analytical method is capable of greater sensitivity 
than the older one depending on smoll 

Another trend in the technique of gas analysis lias 
been the development of specialised instruments such 
as the Hartndgo reversion spectroscope and the Katz 
recorder for carbon monoxide, the McLuckie apparatus 
for inflammable gases, and the Owens dust collector, 
to mention only a few of those described in the 
present volume F R. E 

Handbook of Chemistry : a Reference Volume for all 
requiring Ready Access to Chemical and Physical 
Data used in Laboratory Work and Manufacturing. 
Compiled and edited by Prof. Norbert Adolph 
Lange, assisted by Gordon M Forker. With an 
Appendix of Mathematical Tables and Formulas, 
by Prof. Richard Stevens Burmgton Pp. xiv + 
1808-248 + 29. (Sandusky, Ohio. Handbook 

Publishers, Inc., 1934 ) 9 dollars. 

Thb present reviewer has kept this handbook beside 
him for several months and has put it to the test 
repeatedly. It has met the requirements on every 
occasion, in chemical matters as well as in purely 
mathematical. 


Notices 

One of tho best sections of the book comprises tho 
234 pages doaling with 4,462 organic compounds, for 
each of which is given a ‘Beilstein’ reference, in 
addition to tho usual information This reference is a 
particularly useful feature as it enables the reader to 
find at once tho page in the enormous and unwieldy 
Beilstein whore ho can obtain further information. 
The section on morgamo compounds extending to 
112 pages is also very useful 
In addition to the data given in the tables just 
mentioned, all the more important properties are 
given tables to themselves, and when only a limited 
list of substances is mentioned, tho reader is directed 
where he can find a more complete list 

Among the interesting and novel features are 
changes in atomic weights from 1894 until 1933 ; a 
large table of alloys (including heat- and corrosion- 
resisting alloys), classification of crystals ; organic 
reagents for morgamo analysis ; laboratory solutions; 
hazardous chemicals and their handling There is a 
wealth of data covering not only a very wide field of 
pure chomistry (physical, morgamo and organio) but 
also every conceivable section of applied chemistry 
The information is also brought well up to date 
It is impossible to give a complete catalogue of all 
the subjects treated in this valuable handbook, but 
great care seems to have been taken to mako tho 
information as complete and accurate as possible 
Further, considerable attention has been paid to the 
arrangement of the details, which will be found ver\ 
convenient. 

The Complete Book of British Butterflies. By F. W 
Frohawk. Pp. 384 + 32 plates. (London and 
Melbourne : Ward, Lock and Co., Ltd., 1934 ) 
10 s. 6d. net. 

It is now nearly thirty years since South’s “Butter 
flies of the British Isles” was first published, and this, 
in its successive editions, has remained the best book 
on the subjeot both for the beginner and the moi> 
advanced collector. In 1929, Mr. Frohawk brought 
out his “Natural History of tho British Butterflies”, 
but the price of this was beyond most pookets. Mr 
Frohawk has now challenged the supremacy of 
South’s book by re-issuing, in a cheaper form, tho 
essential illustrations from his larger book with good 
descriptions of all stages of the infects and excellent 
biological notes. All the illustrations and the greater 
part of the letterpress are the original work of tho 
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author. This has many advantages but some draw¬ 
backs, as, for example, a rather sweepingly exact 
statement that m Rrebut eptphron “The larval stage 
lasts 288 days”. 

References are made to variation, protective 
coloration and migration, sufficient at least to excito 
the interest, and, as one would expect from Mr 
Frohawk, there is an excellent account of tho relation 
of the larva of L anon to ants Only one mis¬ 
statement has been noticed, and that not about a 
truly British insect, contrary to what is said on 
pp 38 and 41, the Monarch butterfly has an adult 
hfo up to about ten montlis and has a definite period 
of semi-hibernation in tho southern United States 
The classification and Latin names are the most 
up-to-date possible, that of tho Royal Entomological 
Society’s rocont list, but tho author shows either 
misapprehension or unbounded optimism whore ho 
refers to this as an “established International Rulo” 
and a “permanent International Classification”, 
we wish that it were so ! Among the English names 
we wonder if he is trying to mtroduoe the law of 
priority when ho replaces the well-known ‘date- 
keeper’ by the older ‘Hedge Brown’ 

On tho whole an excellent book, particularly for 
the young naturalist in whom the desiro for collecting 
can be replaced by wider biological interests 

C B W. 

'Structural Geology with Special Reference to Economic 
Deposit* By Bohuslav Stores and Charles Henry 
White. Pp xv 4 460. (London . Macmillan and 
Co , Ltd , 1036.) 25 a net 

The mining geologist who has a sound knowledge 
of the various types of crustal doformations and of 
the form, extent and position of mineral deposits of 
economio importance with their relationships to the 
host rocks, is well-equipped for one of tho most 
important aspects of his work , and whilst experience 
in the field will always remain the best training 
ground, it is essential that he should be familiar with 
structural types of various kinds, particularly those 
enoountered in certain mining areas in different parts 
of the world. 

Hitherto, the mining geologist has been handi¬ 
capped by the look of a suitable treatise, for although 
it is true that a number of books on structural 
geology have been published, few of these appeal 
strongly to mining engineers and mining geologists, 
who prefer Wear illustrations of dislocations and 
deformations asjjmvealed by uhdergound mining, to 
long and invtjw^deecnptions of structural types 
which are largafy hypothetical and based only on 
surface indications. Dr. Stores, professor of geology 
at the National School of Mines of Czechoslovakia, 
whose former work on this subject was published m 
both Czech and German, and Dr. White, who has 
had practical ttatponenoe as a consulting mining 
geologist in many countries since his retirement from 
the professorship of mining and metallurgy at 
Harvard University, have rendered conspicuous 
service to mining engineer* and mining geologists by 
ths publication of this authoritative volume. It 


differs from other books on structural geology in at 
leastt three important aspects it is written specially 
for graduate and post-graduate students of applied 
geology , tho roading matter has been wisely sub¬ 
ordinated to remarkably clear and well-selected 
sketches, diagrams and photographs, numbering in 
all 603, almost two to every page , and tho illustra¬ 
tions inoludo a large number of tho structural typos 
enoountered in mining areas in different parts of the 
world W R Jones 

Inorganic and Theoretical Chemistry By Dr F 
Sherwood Taylor Thin! edition. Pp xiv + 832 + 19 
plates (London . William Heinemann, Ltd , 1935 ) 
12 s. 0d. net 

The third edition of this book is only 14 pages longer 
than the first edition, but includes sections on most 
of the reoent developments, suoh as ortho- and pom- 
hydrogen, heavy hydrogen, neutrons and positrons, 
atomic transmutation and artificial radio-oloments 
Tho current view, that tho nucleus is composed of 
protons and neutrons, is mentioned , but it is not 
adopted in the figure illustrating the isotopes of noon 
Certain weaknesses, wluoh have persisted from tho 
first edition, still call for comment Thus, although a 
clear distmotion is drawn between covalent and 
eleetrovalont links, salts are still occasionally formu¬ 
lated os oovalent molecules, as when a fictitious ring- 
structure is assigned to barium peroxido (p 600), 
Conversely, on ionic structure is incorrectly assigned 
to hydrogen bromide (p 208), which is surely only 
ionised in presence of a ‘base’ or proton-acceptor. 
The studont is also frequently misled by equations 
in which protons are shown instead of oxonium ions, 
as m the dissociation of water (p. 137), of aoids 
(p. 180) and of hydrogen sulphide (p. 620) There 
is also a curious contradiction between the definition 
of a base (p 180) and a subsequent statement that 
substances suoh as ammonia are “incorrectly called 
bases” (p 194). Theso features, however, are only 
of minor importance in a book tho merits of which 
have already been described in an earlier review 
(^ATORB, 129, 919, June 25, 1932) 

Technical Gas Analysis. By Dr George Lunge, 
Revised and rewritten by Dr H. R Ambler Pp. 
xvi+ 416, (London and Edinburgh : Gurney and 
Jackson, 1934 ) 21* not. 

Lunoe’s book has hold the field during twenty 
years, so that the new edition is overdue. The book 
has been largely rewntton , it aims at being com¬ 
prehensive of all processes and types of method, as 
well as giving detailed working descriptions of the 
more noteworthy 

Gas analysis increases m importance as more 
industrial operations aro brought under scientific 
control, the degree of accuraoy required varying 
according to circumstances : time is often an im¬ 
portant factor. Continuous recording instruments 
are ooming into use when possible The book follows 
well-known lrnes, and is illustrated by diagrammatic 
drawings of the apparatus. It should find a place in 
all technical and analytical laboratories. 
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Reclamation of the Pontine Marshes* 

By Db Roberto AlmaoiX, University of Rome 

"'HE Pontine region (in Latin, Age.r Pometmus, still, as regards its greater part, a shallow marine 
from the name of the aneient Volseian city gulf, Monte Circeo being then an island Later in 
of Sessa Pometia), known more commonly in the the quaternary period it became transformed into 
past as the Pontine Marshes, is Hituated in the a lagoon, as a result of upheavals, which were 
southern part of Latium, and has been famous more pronounced near the sea than at the foot of 
from remote times During recent, years, the the Lepines Hence the greatest depth of the 
attention of the civilised world has been directed lagoon was in the interior and followed a line 
to it, owing to the extensive reclamation works roughly parallel to the mountains Alternating 

subsidences and upheavals doubt¬ 
less took place afterwards, the 
natural appearance of the region 
being repeatedly ohanged during 
prehistoric ages and perhaps also 
during histono times CUmatio 
variations, affecting the flow of 
the water-courses and the humid¬ 
ity of the whole region, also came 
into play To-day the rainfall is 
less than 800 mm in the coastal 
district, increasing to about 1 
metre at the base of the Lepines 
and to still more on their slopes 
Without going in detail into 
the characteristics of the Pontine 
region, it may be pointed out that 
this may be divided into three 
parts • 

(l) The coastal region , which 
extends from Nettuno to Terra- 
cma This is characterised by 
long chains of dunes of recent 
origin, 20 metres or more in 
height and more or less fixed by 
vegetation The dunes separate 
the sea from long, narrow coastal 
lakes, the Lake of Fogliano, the 
most northern, having an area of 
4 65 sq km and that of Paola, 
which have completely transformed its traditional the most southern, an area of 3 9 sq km ; 
aspect , m between come the smaller lakes of Caprolaoe 

The region lies to the south of the volcanic and Monaci These lakes probably represent 
Latium Hills and occupies the space between the ancient creeks, whioh have become separated from 
Lepine Mountains—a range composed essentially, the sea by the formation of the dunes The two 
like the Central Apennines, of secondary lime- larger, exhibiting indentations on their internal 
stones and hence of Carsic structure, and about shores, oOmmunicated with the sea through breaks 
1,800 metres high (Monte Semprevisa, 1,636 in the line of dunes, but such breaks sometimes 
metres)—and the Tyrrhenian Sea Close to the became filled in and so acted only intermittently 
sea is the isolated Monte Circeo, with a structure Moreover, being subject to seasonal changes of 
analogous to that of the Lepines Towards the level, the lakes were surrounded by stretches of 
end of the tertiary and the beginning of the marsh As will be indicated presently, work is in 
quaternary periods, the whole territory, with an progress which will stabilise their configuration, 
area of about 780 sq. kilometres, must have been (2) The region adjacent to the lakes inland stands 
* Tmuuted bon iuus». somewhat higher—20-25 metres and sometimes 
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40 metres—and consists of sand, often of a chalky 
nature According to some geologists, this region 
represents a senes of cemented quaternary dunes, 
which were hitherto the undisputed domain of the 
Mediterranean scrub and of tall forests, with only 
limited clear areas 

(3) The true internal region, lying between the 
preceding and the foot of the Lepines, constitutes 
the marsh proper and corresponds approximately 
with the deepest part of the ancient lagoon The 
hydrographical conditions of this region were 
very irregular and variable Abundant Carsic 
spnngs at the base of the Lepines—such as those 
of Nuifa—fed comparatively large water-courses, 
the natural flow of which was hindered by the 
slight slope of the ground, by the chain of dunes, 
by the vegetation, etc 

The soil varies in character throughout the 
region, being rich m humus and fertile in the lowest 
parts, where it is mixed with detritus of volcanic 
origin, mostly clayey and marly in the higher areas, 
and sandy and hence little suited to farming near the 
sea The region is said to have been well cultivated 
and thickly populated m the Volscian age (twenty- 
four inhabited centres are spoken of, the largest 
being Pometia) The destruction of the Volscian 
State and its subjection to Rome, together with 
the abandonment of the drainage schemes, in 
which the Volscians must have been highly expert, 
and possibly also climatic changes, resulted in 
desolation. Actually, however, there is little exact 
knowledge of the conditions of the region in the 
pre-Roman epoch, but in early Roman times the 
marshy areas must have been very extensive 
Attempts at reclamation date back to the end of 
the Roman Repubbc. Others were made during 
the Empire, in the Middle Ages by enterprising 
pontiffs like Martin the Fifth, and in modern 
times, under Leo the Tenth, Sixtus the Fifth and 
Urban the Eighth, who made appeal to the ex¬ 
perience of Dutch engineers The most impressive 
endeavour was that made at the end of the 
eighteenth century on the initiative of Pius the 
Sixth, but the main drainage canal, constructed 
over a length of about 30 km parallel to the 
Appi&n Way, and fed by lateral channels, proved 
inadequate to drain the whole of the marshy area. 
This area, including land boggy only at times, 
amounted to%K) sq km. Napoleon caused the 
problem to be studied' again by well-known hy¬ 
draulic engineers, such as Fossombroni, but failed to 
find time to give effect to the projects elaborated 

It is not possible to give here the history of the 
successive effort# made in 4he nineteenth century 
or of the earber'ones of the present oentury, which, 
like the splendid work of Pius the 8ixth, led only 
,to A partial and temporary solution. The more 
tfio problem was studied, the more complex it 


appeared The drainage question was, indeed, the 
filet, but not the only one, demanding solution, as 
it led naturally to the sanitary problem—the 
struggle against malaria and the creation of the 
conditions for healthy existence There was also 
the agrarian problem, comprising preparation of 
the soil for its immediate utilisation, population 
and colonisation, and installation of roads and 
other means of communication All these issues 
required simultaneous resolution, and this was the 
aim of the law of Integral Reclamation (Bonifica 
integrate), which concerned Italy as a whole, but 



Flo 2 Mount Clrcco an<l scrub country 

found in this region its greatest and most complete 
application The whole of the work involved was 
entrusted to the Opera Nazionale dei Combattenti 
The drainage problem was met by creating 
three systems of canals, whioh partly utilised 
existing water-oourses The waters of the more 
northern portion of the plain flowing from the 
Lepine Mountains—the so-called high waters — 
were conveyed to the sea by a direct route, mainly 
by an extensive collecting canal (the Mussolini 
Canal), whioh is 27 km long and is the most 
important drainage work yet accomplished This 
is able to deal with a flow of 460 cubic metres j>er 
second and flows, under suitable control, into the 
River Astura The middle waters flow into another 
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large collector and pass to the sea through old 
water-courses, the principal of these being the 
Martino River (the work of Pope Martin the Fifth) 
and its tributaries the Cicerchian and Nocchian 
‘ditches’, which have been re-orgamsed The low 
waters flow partly into the Pia water-course, whioh 
is still in good order, and partly are collected by a 
network of channels and led to the Fiume Sisto 
(named after Pope Sixtus the Fifth), the bed of 
which has been widened and deepened In all, 
1,766 km of canal have been excavated and 
renovated Other work has resulted in the drainage 


and manuring, particularly with phosphates, have 
been necessary Great difficulty has been en¬ 
countered in the destruction of the thick Mediter¬ 
ranean scrub, consisting of deep-rooted trees, and 
both fire and dynamite have been employed to 
get nd of the roots For tilling, use has been made 
of powerful multiple ploughs of the Fowler type 
The so-called Terracina Forest, containing most of 
the tall trees, has been preserved for inclusion in 
a national park, whioh takes in also part of Monte 
Circeo. 

The whole plan of reclamation outlined above 



Flo 1 Tin new city of Sabtudla 


of many wells and stagnant pools throughout the 
scrub zone—the so-called Piscine Operations on 
a still larger scale are in progress with the object 
of keeping the ooastal lakes within definite bounds 
A number of difficult technical problems are here 
mvolved Work on Lake Foghano, which is well 
stocked with fish, is already well advanced ; its 
bed is being deepened, its banks made up and the 
marshy margins dried, and permanent connexion 
with the sea is being established. Development of 
Lake Paola and of the district of Sabaudia on its 
shore is likewise proceeding. Work on the two 
smaller intermediate lakes is also under way; in 
the case of Lake Oaprolace, oertain areas around 
it are below sea-level, and have needed special 
means for drainage. 

The reclaimed lands were not as a rule ready fear 
immediate cultivation. In most oases deep tilling 


was, as already mentioned, put into the hands of 
the Opera Nazionale dei Combattenti at the end 
of 1931. The average daily number of workmen 
employed was 13,500, board and lodging being 
provided for them by the creation of two large 
villages, as well as a number of smaller settlements 

During the first year—to October 1932—10,600 
hectares were reclaimed and made ready for 
cultivation, in the seoond 14,100 and in the third 
about 17,000 The total agricultural land thus 

made available by the end of 1934 exceeded 41,600 
hectares. In addition to the actual plough¬ 
ing, eto., this necessitated the construction of 
houses and other buildings for the new colonics, 
and the creation of a network of roads, etc 
so as to render the region fitted for permanent 
occupation. 

All this has involved revolutionary changes. 
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since, until a few years ago, the Pontine region 
had no stable population The section of coast 
from Nettuno to Terracma was, perhaps, one of 
the longest tracts of desert coast in the whole 
peninsula A few hamlets ( casali) existed along the 
Appidn Way, and two or three in the remaining 
territory. From remote times the region had had 
a transitory population engaged in wood-cutting, 
production of charcoal, and raising cattle, sheep 
and pigs This population lived in the most 
primitive huts, which contained only a single 
apartment and had a small, low door, with no 
other opening The contents consisted of a hearth 
built of a few stones, beds, and a few essential 
articles of furniture. Such huts were found 
especially in the forest clearings ( lestre ), sometimes 
in groups of three or five or more, and occasionally 
m villages with a hundred or more inhabitants 
This population came from the villages of sub- 
Apennme Latium (Filettino, Trevi, Veroli, Alatn, 
etc ) and spent eight or nine months in the region 
(October-June). 

The huts have now almost entirely disappeared, 
and separate farmhouses, of two or three different 
types, are being built at regular intervals m the 
newly reclaimed area As is natural in an agri¬ 
cultural district, the populaco is a scattered one 
On an average, 10-12 hectares of land, with 
house, are allotted to each family, the area being 
moreased twofold on the poorer soils Each farm¬ 
house comprises living rooms, with stables below 
for the larger cattle Small accessory buildings 
contain a furnaoe and accommodation for pigs and 
chiokens, and a well and drinking troughs for the 
cattle are also supplied, together with implements, 
ohemioal fertilisers, etc. After a oertain period of 
tenancy, the farms will pass into the possession of 
their occupiers. During the first three years, 
ending with the year 1934, about 2,460 farmsteads 
were built, the colonisation prooeeduig from 
north to south and from the coastal districts 
inland 

At certain points, chosen for ease of access, 
oentres known as boroughs (bearing the names of 
battle-sites) have been instituted. Of these 
boroughs ( borght), which include a bureau of agricul¬ 
tural oontrol, a health station, sometimes a school, a 
churchy etc., twelve had been formed by the end 
Of the year 1930. In view, however, of the vast 
extent of the area colonised, more important urban 
oentres were also required to provide publio 
servioes, business establishments, hotels, hospitals, 
places of entertainment, etc. The first of these, 
Littoria, was oommenoed on June 30, 1932, on the 
eite of the former Quadrato, and was inaugurated 
on December 18 of the same year. The second, 
Sabaudia, situated m a magnificent position on the 
Inner shore of Lake Paola, was begun on August 5, 


1933, and officially opened on April 16, 1934 In 
October 1934, the first stone was laid of the third 
urban oentre, Pontima, in the farthest inland and 
lowest region, near the \ppian Way, and in a 
zone where the work of reclamation has only just 
been begun ; this was to be ready for occupation in 
April, 1935 Two further urban oentres, Ausonia 
and Aprilia, are already projected 

Population of the agricultural distnots of the 
Pontme region has been accompanied by that of 
the ooasts, where seaside resorts have been de¬ 
veloped. Among those already built are Fooe 
Verde—to serve the Cistema country—and Lit- 
toria Under construction is Sabaudia Beach, whioh 
will be connected with the main centre by a 
bridge over Lake Paola at its narrowest point 
During the past summer a seaside oolony onter- 
tained 400 ohildren from the families of the 
farmers of the Pontine region 

As regards the population of this region, it 
should be pointed out that the oooupants of the 
new settlements are derived, not from the distriot 
that formerly supphod its temporary inhabitants, 
but from distant, over-populated parts of Italy • 
Friuli, Vicentino, Polesme, Ferrarese, etc Ad¬ 
mission to the oolomes has been rigorously con¬ 
trolled, preference being given to the families of 
ex-service men and, among these, to the more 
numerous 

Whereas, in the past, the Pontine region had 
only a single road for wheeled traffic—the old 
Appian Way—and a few tracks and bye-ways, the 
whole of the oolomsed portion is now traversed by 
a fine network of roads (416 km up to the end of 
1934), adequate to meet the requirements of the 
new conditions and arranged according to a pre¬ 
determined plan 

The mainstay of agriculture is oorn, whioh 
has cropped well during the first three seasons in 
the Littona district Tree-fruit is also being grown 
and, m the south, horticultural produce—notably 
tomatoes, in the distriot between Terraoina and 
Circeo The lower slopes of Ciroeo and the environs 
of Terracma have been noted from ancient times 
for their vines Beet-growing has oommenoed and 
the installation of a sugar factory at Littona is 
projected. Attention will, however, probably be 
devoted mainly to com, of whioh Italy is greatly 
in need. 

The profound transformation brought about in 
Southern Latium by the Pontine reclamation is 
felt also in adjacent distnots, especially in the 
Lepine towns, the relations of which with the 
plain below date from the earliest times The 
new oondition of things has also had an important 
consequence from the administrative point of 
view, as it has determined the creation of a 
new province—the ninety-third m Italy—whioh 
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embraces a vast region reaching, towards the 
south, to the River Uanghano and having Littona 
as its capital 

The new provinco of Littoria has an area of 
2,100 3 sq km and a population now approaching 
200,000 The capital, Littona, is a city constituted 
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almost exclusively of offices, business houses, 
places of assembly, scholastic establishments, 
hospitals and the like, etc Its fixed population is 
only 2,600, but, like Sabaudia, it has been planno 1 
with a view to extensive development in the 
future 


To Sf Charles Vernon Boys on his Eightieth Birthday 


Why does Su (' V Bo\s elect 
To do the thingH we least expect. 

And always choose a task that seems 
More Hiutisl to the land of dreams 
A problem other men would shirk. 

Yet solve the task, and make it work 
By means that no one else employs 1 
The answer is Boys will be Boys' 

What made him buy an Otto hike— 
Two wheels abreast—a thing to stnke 
Terror in any rider’s soul, 

Yet somehow manage to control 
Tts actions and avoid a spill. 

And using hts uncanny skill - 
Delight in a prec arious poise ? 

Again we say Boys will tie Bo\s 

Why snatch a bullet m its (light, 

Lit by a single spark so bright 
That on a photographic plate 
The fleeting shadow seome 1 to wait— 
With wake and Iwiw-wave priinly set- - 
All posing for their silhouette— 

And leave a picture of the noise f 
Beeausc>, of course. Boys will bo Boys ' 


Why did his bold, untrammelled thoughts 
Conceive the scheme of fusing quartz, 

Using an arrow, as it fled. 

To draw a microscopic thread. 

And from the fusion to “unreel” 

A gossamer more true than stool, 

Which every Physicist enjovs ’ 

The fact is this Boys will be Boys 

What, made our friend so seeming rash 
As to pursue a lightning flash 
By lenses rapidly revolved, 

And even get the problem solved - 
Both of its speed and structure—by 
A photograph “which cannot lie” ? 

That gave a thrill that, never cloys, 

And showed us still. Boys will bo Boys 

To weigh the earth—to check the Therm -- 
Explain the logarithmic term— 

To build with bubbles, and maintain 
The opal colours in their tram ' 

These are his pleasures, these his ploys 
(Where skill with mind and Truth allovs) 
For which, in Science, as in Toys, 

We thank our stars. Boys will be Boys ' 

RASP 


Obituary 


Sir George Cory 
1R GEORGE GORY,who died on May 7 at seventy- 
two yenrs of age, had spent forty-four years of his 
life in South Africa He received his scientific training 
at King’s College, Cambridge, where he took honours 
in the Natural Sciences Tripos in 1888 After holding 
various academic appointments in the schools of 
Grahams town, which is m the Eastern Provmce of 
Cape Colony, he was appointed professor of chemistry 
in Rhodes University College in 1904, and occupied 
the chair with great distinction until his retirement 
with the title of professor emeritus m 1926 

Cory was undoubtedly a good teacher and was 
beloved both by his colleagues and his students, 
whom ho could, and did, inspire with his own enthu 
si asm Indeed, some of his men have done extra- 
ordinardy well, but the truth is that though his 
heart was in his work, his real interest in life lay 
elsewhere As a consequence of this, no scientific 
discoveries of any great value can be placed to his 
credit He had neither the temperament nor the 
vision for chemical or physical research, and as 


Rhodes Collogo was off the beaten track, there wen 
no ohemical souls with whom ho could communi 
Cory was really an antiquary Very soon aft. i 
his arrival at Grahamstown, where much of the earl\ 
South African history was enacted, he realised, >♦> 
mdeed did others, that records of the doings of tin 
1820 settlers and of others would soon be lost if a" 
attempt was not made to collect them While otlum 
talked, Cory acted He never took a holiday, but 
spent all his spare time in trudging over the countn 
covering great distances, enduring much physio'I 
discomfort, to carry on his self-imposed task All 
interested in South Africa know that his “Rise «i 
South Africa”, in six volumes, was practically com 
pleted some little time ago For hw work in tin- 
and m other but similar directions, Cambridg 
awarded him the honorary degree of D.Litt. in 19- 1 
and when he was knighted m 1922 he came to Englam I 
which he had not seen for more than thirty >«"' 
and did further historical research. He was award' I 
the gold modal of the Royal Empire Society 111 
1933. 
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Mr. W R Butterfield 

The town of Hastings has suffered a grievous loss 
through the death of its museum curator and 
librarian William Kuskin Butterfield came from 
Bradford in 1894 as a school teacher, and soon began 
to take a prominent part in the work of local m lentific 
societies as a field naturalist In 1905 he was ap¬ 
pointed curator of the museum in the Brassey Insti¬ 
tute, Hastings, and m 1909 librarian of its reforenco 
librury, troth of which under his care grew groatly 
in importance as centres for the study of the natural 
history, archaeology and urts of south oast (Sussex 
In 1929 the mansion of John’s Placo wus purchased 
by the town as a homo for tho museum This gave 
Butterfield Ins opportumty. In its now cjuarters 
under his Hkilful hands the museum became a livo 
thing, each room the sanctuary of a particular science 
or art Meanwhile, the reference library was re¬ 
housed m tho old nuiHeum, and a lending library 
and reading rooms wore added The whole was a 
wonderful achievement for a man constitutionally 
unable to delegate responsibility , but a breakdown 
in health followed. From this, Butterfield recovered 
sufficiently to sot up as an annexe to tho museum 
the “Indian Durbar Hall” (from the Colonial and 
Indian Exhibition of 188(1) which hod been given 
to tho town by tho late Lord Brassey, and to arrange 
in it with his old skill tho collections of “The Voyage 
of tho Sunbeam”, but ho novor regained complete 
health and died suddenly on March 24 at the age 
of sixty-two years 

Butterfield was a great Nature lover and an 


aceurato observer, and he contributed papers to the 
Museums Journal, of whieb he was for a time editor, 
and to local scientific periodicals His knowledge 
of tho locality embraced not only Ins favourite 
subjects of birds ami insects, but also every branch 
of natural history' and archeology This first-hand 
knowlodgo made him an excellent expositor, whether 
in tho museum or on Nature rambles, and many 
hundreds of townsfolk must owe their first interest 
in science to his inspiration T S D 


We regret to announce tho following douths 

Sir Rebel t Blair, education officer of the London 
County Council in 1904-24, on June 10, aged 
seventy-six yours 

Mr J T Cunningham, lecturer in zoologv in 
Queen Mary (East London) College m 1917 2(1, on 
Juno 5, aged seventy-six years 

Mr Daniel Nicol Dunlop, O B E , a director 
of tho Bntish Electrical and Allied Manufacturers’ 
Association, and a founder of tho World Power 
Conforenco, on May r 30, aged sixty seven years 

Prof R M Holman, associate professor of botany 
in tho University of California, an authority on the 
longevity and germination of pollen, and author of 
well known botanical textbooks, on April 23, aged 
forty-nino years 

Prof Alice Werner, C B E , emei itus professor of 
Swahili and the Bantu languages in the University 
of lrondon, on Juno 9. aged seventy-five years 


News and V tews 


The Actotuan Pnze of the Royal Institution 

The Managers of the Royal Institution have 
awurded the Actoman Prize for 1935, of one hundred 
guineas, to Mr W T Astbury, for bin papers on 
“X-ray Studies of the Structure of Hair, Wool and 
Related Fibres” Tho Prize is awarded septennially, 
and is given, in the quaint phrasing of the deed of 
trust of tho Aeton Endowment, to the “author of 
the best essay illustrative of the wisdom and ljoneifl- 
oence of the Almighty in such department of scionce 
as the said Committee of Managers for the time being 
of the said Institution shall In their disc ration select” 
It is provided that the award may be made in respect 
of essays or papers already published Mr Astbury 
was for some years an assistant in the Davy Faraday 
Research Laboratory of the Royal Institution, work¬ 
ing with Sir William Bragg on various problems in 
connexion with the X-ray analysis of crystal struc¬ 
ture He left the Laboratory in 1928, and is now 
leoturer in textile physics and director of tho Toxtilo 
Physics Research Laboratory of the University of 
Leeds. He has applied the X-ray technique acquired 
during his earlier work to textile problems, and the 
Actonian Pnze is awarded to him in respect of the 
two valuable papers, under the general title givon 
above, published in the Philosophical Transactions 
of the Royal Society. 


Dewar Research Fellowship 

The bequest by Livly Dewar of a aiun of money 
for the furtherance of resean h in the Royal Insti¬ 
tution, in mernoiy of tho woik of her husband, tho 
lato Sir Jaim s Dewai has already been annoimeed 
The Managers of the Koval Institution huvo resolved, 
as the best method of giving effect to Lady Dewar’s 
wishes, to establish a Ihvvai Research Fellowship, 
and conditions gov etinng the awaiil of the Fellowship 
have now been drawn up The research must bo 
carried on at the Royal institution, m a branch of 
scienco at tho discretion of the Managers The 
appointment, which is open to persons of either sex, 
will bo for a period of throe years ui the first instance, 
with a possible extension to five, and will carry with 
it a salary of £400 a year It is hoped to appoint tho 
first Dewar fellow later this year, and applications 
are being invited through tho usual channels 

Award to Sir Frederick Banting 

The Society of Apothecaries of London at a Court 
Dinner held m Apothecaries’ Hall at Blackfnars on 
June 4 conferred upon the discoverer of insulin. Sir 
Frederick Bantmg, the Society’s Gold Modal in 
Therapeutics, the highest honour which the Apothe¬ 
caries’ Company can bestow After the presentation, 
Sir Frederick thanked the Sooioty on behalf of those 
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who wore associated with the- early work on insulin, 
and referred to the desire of Canadians to be in 
touch with ‘the old land’ Ho said that, as professor 
of medical research ill the University of Toronto, ho 
saw research students passing away from tho Uni¬ 
versity , in one year forty-five per cent of the 
graduates of the University went to the United 
States ; nevertheless their l>oiid with the British 
Empire was stronger than with America, their 
desire was to become more British He asked that 
Canadian students should lx) made kindly welcome 
in Britain m order that their sentunents of kinship 
might be made stronger In Canada they are 
endeavouring to Hend their students to Britain, for 
the great thing about British medicine is that it rests 
on a solid foundation Traditions are only beginning 
m ('amnia , in this respect then- is a great difference 
from Britain The Canadian who comes over hero 
taken hack with him on his return some of the high 
traditions which gmdo men in (ireat Butain Tho 
bonds of fellowship aie stronger and more enduring 
than financial inducements, which are a source of 
weakness Sir Frederick's great wish is that tlio ties 
with Butain should lie stre ngthened 

The Quetta Earthquake 

Few details of scientific interest have as yet 
reached England from the Quetta district Shocks 
of course continue to bo felt, some of them strong 
enough to bring down walls loft standing among tho 
ruins Tho destruction of Quetta City is almost 
complete Landmaiks of all kinds have disappeared, 
and the city is a widespread mass of debris An 
official report gives tho number of kilhsl in it as 
26,000 out of a population of 40,000 Tt- addition to 
the towns of Kalat and Mast ting, at least one hundred 
villages have been totally destroyed within a band 
130 null's long and 20 miles wide, the number of 
killed in them bemg estimated as between 12,000 
and lf>,000, so that the total number of deaths is 
probably about 40,000 So impossible is it to oxcavato 
the dead bodies in Quetta City that all the survivors 
hav e been removed m foar of an outbreak of disoase. 
The city baa been surrounded by barlied-wiro en¬ 
tanglements and will be protected by guards in order 
to save the property of survivors from marauding 
tribesmen , it is intendod that the city shall remain 
#0 sealed for a whole year 

International Co-operation in Afnencanist Studies 

An important proposal for tho promotion of studios 
in American ethnology and colonial history on an 
international basis is to bo submitted to the next 
General Assembly of tho League of Nations It 
originated with M. Levillier, delegate of the Argen¬ 
tine, who proposed to the last General Assembly 
that arrangements should be made for the publication 
by international co-operation of a senes of original 
and authoritative works dealing with the indigenous 
peoples and cultures of tho Americas and with the 
history of the discovery, geographical exploration, 
conquest, settlement and colonial government of the 
continent in the sixteenth century. The proposal 
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was approved m prmoiple and referred to the Inter¬ 
national Institute of Intellectual Co-operation for 
consideration and report on tho organisation and 
financial arrangements necessary to give it effect 
Such a scheme has now boon prepared by a committee 
of Amonoamsts appointed by tho International 
Institute, Tho Committee is a strong body of dis¬ 
tinguished diplomatists and historians , but ns much 
stress is laid on tho importance of tho ethnology of 
America and the history of indigenous cultures, it is 
a little surprising to find that anthropology is repre¬ 
sented on the Committee by one momber only 
Although that member, M Paul Rivet, is a host in 
himself, it might, jierhaps, have boon expected that 
some, at least, of tho numerous distinguished authori¬ 
ties on American othnology and oulture would have 
boon included in tho list of those consulted by corre¬ 
spondence, where Prof Stolyhwo of Warsaw appears 
as the only anthropologist 

The suggestions of the Committee prov idc for the 
publication of, approximately, fourteen volumes 
dealing with indigenous ethnology and oulture, and 
fifty dealing with the historical sido of Americanist 
studios Those volumes would bo published over a 
period of years at the rate of, say, four a year, two 
in ethnology and two in history. In a comprehensive 
and detailed synopsis of topics, the subject-matter 
has boon classified into six sections, of which tho first 
covers tho geology and natural history of Amoriea 
and the archaeology, physical anthropology, demo¬ 
graphy and culture of tho Indians The remaining 
five sections cover European relations with America 
before and after the Spanish discovery, tho history 
of the discovery and exploration of the various parts 
of the continent, tho conquest, the colonial period 
and administrative, social, religious and economic 
organisation during the sixteenth and down to the 
beginning of tho seventeenth century from all points 
of view The preparation of the volumes, which will 
appoar in English or French, and will be in tho 
nature both of monographs on specific points of 
research and treatises of u synoptic and general 
character, will be entrusted to scholars of admitted 
and international repute Tho general aim of the 
Committee m preparing the scheme has boon to 
promoto the bettor mutual understanding of tho 
pooplos of tho Americas and Europe and at the same 
time to remove popular misconceptions as to tho 
methods and auns of the oonquistadoree and early 
colonists While the Committee is unable to suggest 
precisely tho price at which volumes should be 
published, as this must vary according to tho amount 
of illustration, it mentions as an approximate figure 
60 francs, with a subscription price of 40 francs, and 
invites advaned promises to subscribe m order to 
facilitate consideration of its proposals 

Origin of Man Again 

At tho Victoria Institute or Philosophical Society 
of Groat Britain, on March 26, Mr. Douglas Dewar 
read a paper entitled “A Critical Examination of the 
supposed Fossil Links between Man and the Lower 
Animals*’. The paper contains no critical examination 
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of any of the fossils, but it shows how expert opinion 
has differed regarding the interpretation of the 
relationships of the relatively few specimens which 
have been found. The mteipretation of fragmentary 
fossils is a tioklish business (witness the controversy 
regarding the significance of the Caithness fossil 
Palceospondylus, notwithstanding that scores of 
complote specimens are known), so that no one 
need be unduly distuibod by different interpretations 
of anthropoid fragments. Nevertheless, Mr Dewar 
correctly sums up the position when he states that 
“scienco can truthfully say that it knows not when, 
where or how, man originated" , but ho under¬ 
states the truth when he says that this is all that 
scienoe knows, for although there is “no conclusive 
evidence that any Primate genus has been trans¬ 
formed into any othor genus", thoro are resomblancos 
in detail and gradings which roquire much explana¬ 
tion if transfonnism is to be rejoctod To say that 
“each new type appears in the rocks having all its 
characteristics, as if it had migrated from some 
othor locality”, simply pushes the problem back to 
tho ‘other locality’ How did it originate thoro T 

Special Creation or Evolution ? 

Mn. Dewar docs not say so, but probably ho 
would agree with the view of the president of the 
Victoria Institute, Sir Ambrose Fleming, that man 
and every other genus began as a spocial creation 
In support of tliat thesis, Sir Ambroso regards the 
Java, Heidelberg, Piltdown and Pekin ‘men’, as 
biological abnormalities, passing over the probabilities 
against the disappearance of all tlio normal forms 
of their time, and the preservation of abnormalities 
only He holds that “if nearly as many [human] 
individuals die as are bom m a year, there can bo 
no particular contest for food and one of tho factors 
m tho Darwinian causes of evolution is thoroby 
removed” (“Modom Anthropology versus Biblical 
Statements on Human Origin”. Second edition. 
London . Victoria Institute, 1935 1« ) But this 

mortality rate is what actually happens in every 
stable species of plant and animal, and the enormous 
destruction has generally been regarded as affording 
just that opportunity for seleotion which Darwin 
postulated These and other aspects of the anti- 
Darwin controversy are dealt with in a lively booklet 
by Sir Arthur Keith, “Darwinism and its Critics" 
(The Forum Senes, No. 20 Pp. vu + 50 London. 
Watts and Co., 1935 Paper, 7 d. net, cloth, 1* net), 
m which he defends the theory of evolution against 
the arguments of Sir Ambrose Fleming, and of other 
critics, some obviously ill-informed as to the facts. 
Sir Arthur clings to his hard-hitting style, but his 
punches are clean, and lie swings a good knock-out. 
Also he adheres to the adage of a recent school 
grammar book—“explain clearly, as if to a Scots¬ 
man . . .” 

London Television Station 

The Postmaster-General announces that the 
Television Advisory Committee has recommended 
the adoption of the Alexandra Palace for the London 


Television Station. This recommendation has been 
approvod by the Postmaster-General, and the 
British Broadcasting Corporation has mado arrange¬ 
ments with the Alexandra Palace trustees for the 
use of a portion of tho buildings for the station The 
ground at tho Alexandra Palace is 306 ft alxive sea- 
level , and it is proposed hi erect u 300 ft mast on 
the site, thus providing an aerial height of 606 ft 
above soa-lovol which, it is considered, should enable 
a high definition tolevLsion sorvico to bo provided 
for the London area Tho Baird Television Company 
and the Marconi-E M I Telov tsion Company are 
being invited to tender for tho supply of the necessary 
apparatus for the operation of their respective 
systoms at the station The Baird Company proposes 
tho adoption of a standard of picture definition of 
240 linos sequential scanning, 25 picture traversals a 
socond, 26 complete frames a second, and the 
Marcom-E M I Company propose a standard of 405 
lines, 25 pictures a socond, interlaced to givo 50 
frames a second, each of 2024 lines Tho Committee 
proposes that tho vision signals shall bo radiated on 
a wave-length of about 6 0 metres and tho associated 
sound signals on a wave length of about 7 2 metres 

Television in Germany 

A regular television transmission service has 
already boon inaugurated in Berlin by the Gorman 
Post Office authorities, and arrangements ure made 
whereby the publio can attend demonstrations so 
that they may see for thomsolvos what tho now 
sorvico has to offer An artiolo describing the pro¬ 
posals for tho further development of television in 
Germany was given m tho IF ircless World of May 24, 
as an abstract of a papor by W Scholz, recontly 
published ui Eleklrische Noehnchten Technik Tho tele¬ 
vision transmissions are of tho 180 line, 25 pictures 
per second type and are givon on ultra-short 
waves of less than 8 metros Both sound and vision 
transmissions take place on these wave-lengths, so 
that a single heterodyne oscillator may be used at 
the receiver for both portions of the programme A 
total band-width of 2,400 kilocycles por socond is 
allocated to each station for tho combined pro¬ 
grammes In the schemo proposed, it is assumed 
that a minimum field-strength of 1 millivolt per 
metre has to lie provided, and that the transmitters 
will have aerial powers of from 2 to 20 kilowatts on 
wave-lengths between 5 7 and 7-5 metres The 
lower-power stations will bo erected on mountain 
peaks at heights ranging up to 4,000 ft , and it is 
estimated that the effective range of these stations 
will be of the order of 85 miles On this basis, it is 
considered that tho whole of Germany can lie pro¬ 
vided with a television service by means of twenty 
to thirty stations, the wave-lengths being distributed 
geographically so as to avoid mutual mtorforence. 

Progress in the Gas Industry 

The seventy-second annual general meeting tb© 
Institution of Gas Engineers was held in London on 
June 4-7 under the presidency of Mr. C. Valon 
Bennett of Rochester. He reviewed the present 
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position and general trends in the industry as a 
supplier of solid, liquid and gaseous fuels There is 
a movement for gas works to pass into tho control 
of holding companies, a process which has led at 
times to mcreased efficiency and a reduction in 
prices to tho consumer Mr Bennett indicated tho 
dangers to be foared where undertakings woro bought 
at mflatod prices, owmg to tho availability of cheap 
money, and whore the motivo force was financial 
opportunism irrospoctivo of public good In some 
countries, organisations havo boon established for tho 
official testing and certification of gas appliances 
Mr S Lacey and Mr C A Mostorman contended that 
such a movement could bring no advantage in Great 
Britain, whore tho safety and efficiency of gas ap¬ 
paratus already oxceeds that current in other 
countries Mr W L Boon described the rapid 
advanoo of gas coke in public favour for domestic 
purposes. The dovolopmont of tho gravity feed 
boiler lias resulted in coke displacing oil firing of 
central heating installations With these boilers, 
uniform conditions can bo maintained automatically, 
with attendance once m 24 hours, at a very low fuel 
cost Open coke grates ore increasing in popularity 
and already somo 70,000 have been installed in 
London alone 

Flock of Birds Mistaken for Sea-Serpent 

Lieut A. J. Cobham, R N , sends us an account 
of a flock of low-flying birds being mistakon for a 
sea-serpent Similar observations havo boon made 
before, but it is worth while to put Liout Cobham’s 
notes on record On March 14, 1936, H.M.S Electro 
was 100 miles S W of C Spartol (North Africa) At 
about 17 30 G.M T , weather being fine and visibility 
a maximum, Liout. Cobham was on the bridge with 
a midshipman and a signalman Suddenly to the 
westward, about 200 yards ofl, what seemed to be a 
sea-serpent was soon, travelling at about 30 knots 
on a slightly divergent course, “It had a small head, 
on the surface, creating a bow-wave, and behind, at 
intervals of approximately 12 feet, there were four 
humps, each with a bow-wave Every 20 seconds 
or so the boast submerged for a few moments. 
Inspection with binoculars showed the phenomenon 
to be a flock of small birds of tho guillemot family 
(Alle aUe or Fratercula archca). They were flying m 
five ‘V’-formations, skimming so olosely over the 
water that from time to timo they were hidden by a 
swell. The light, due to a heat haze, was peculiar 
The sea, to the westward, appeared to be an oily 
grey colour, against which the birds showed black 
All three of us had the same impression on sighting, 
and so ‘real’ was the appearance that after establish¬ 
ing tho truth with binoculars, tho birds still looked 
exactly like a sea-serpent when soon with the naked 
eye ” 

Avon Biological Research 

The annual report of the biological research which 
is being carried out on the River Avon at South¬ 
ampton m association with the University College 
there gives an account of the varied lines of work 


pursued in the second year of this scheme (South¬ 
ampton . University College 2s fid ). The general 
condition of the coarse fish in tho area is-described, 
with a special note on the incidence of ‘black spot’ 
disease among them Methods are being sought for 
chock mg tho loss of fish m mill-races, in the flooding 
of wator-moadows, and by poisoning from deoaymg 
masses of weed The use of green light has been 
tried to deter fish from entering dangerous waters, 
as well as a revolving fish screen which automatically 
keeps itself free from debris Preliminary experi¬ 
ments have been made on the hatching and rearing 
of salmon and trout under natural and artificial 
conditions, and the resulting yield and condition ot 
young fish were determined Tho work was seriously 
hampered throughout by the drought conditions of 
1933-34 

National Institute of Agricultural Botany 

The fifteenth annual report (1933-34) of the 
National Institute of Agricultural Botany, Cam¬ 
bridge, shows that continued progress has been mode 
in all departments An important change m tho 
stations at which crop testing is carried out took 
place in the autumn of 1934, whon a new centre 
was established at Askham Bryan noar York, in place 
of that at Good Easter, Essex, wliioli was closed 
down Tho rosulta at the latter station had proved 
so similar to those at Cambridge, that it seemed more 
valuablo to extend the Institute's aetivitios in a 
northward direction. Two new winter wheats from 
tho Cambridge University Plant Breeding Institute 
were tested (162/8/L&7, and W 70 A) and gave very 
promising results, while ‘Resistance’, the new winter 
oat which hail provod so outstanding m former trials, 
was put on tho market for distribution Continued 
progress is recorded m tho work of the Official Seed 
Testing Station, 29,487 samples being dealt with 
during the yoar under review. With regard to the 
activities of the Potato Testing Station at Ormskirk, 
oighty-seven entries were received for the official 
immunity trials, and all but throo of these remained 
free from wart disease in tho field It is noteworthy 
that, with the exception of three varieties known 
to be duplicated, all the new varieties entered for 
the trials proved to be distinct. This is a striking 
tribute to the way w which the Potato Synonym 
Committee has been able to cheek the practioe of 
distributing old varieties under new names and at an 
enhanced pnoe 

Report of the Development Commissioners 
The twenty-fourth report (1933-34) of tho 
Development Commissioners which has just been 
published (London : H.M. Stationery Offioe. 2e. net) 
deals mainly with the various purposes for which 
advances from the fund wore made to assist agricul¬ 
ture, rural economy and fisheries. In general, tho 
allocation of grants was very similar to that in the 
previous year, but although no actual payments were 
made, arrangements were completed whereby the 
work at certain British institutes, hitherto financed 
by the Empire Marketing Board, oould be continued. 
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Since detailed descriptions of the scientific work m 
progress at the various research institutes aided by 
the Development Fund are published elsewhere, only 
a brief outline of their work is given in the present 
report The scheme, organised by tho Socioty of 
Friends, for assisting unemployed men in cultivating 
allotments, was once again given financial support, 
in view of tho groat success of the work in 1933 
Disappointment, however, is expressed that it was 
not possible to assist as many as had been hoped, 
ohiofly owing to the diiliculty m securing suitable 
land The Rural Economy Section reports progress 
on nearly all sides, and rural industries are being 
developed over most of Great Britain on practical 
and profitable lines Fishery research has also 
produced valuable results, particularly with regard 
to the herring and haddock industries The deter¬ 
mination of the best-sized mesh to use to ensure that 
undersized fish are not landed has onobled definite 
legal regulations to be enacted, and tho survey of 
young haddock stock has rendered it possiblo to 
foreoast tho quantities of marketable fish and their 
probable distribution in future years The report 
concludes with a financial statement and a schedule 
of the grants allocated during the year under review. 

Agricultural Research in East Africa 

Thu Colomal Office has issued the sixth annual 
report (1933 -34) of the East African Rosoarch Station 
at Amani (London H M Stationery Office Is net), 
from which it is evident that progress has again been 
made in all the various research activities with which 
tho Station is oonoemod. As regards coffee investiga¬ 
tions, the earlier impression that heavy applications of 
organic manures to arabica coffee effectively offsets 
the harmful mfluenoe of sod acidity has now been 
confirmed, while culture solution studies suggest a 
marked correlation between acidity of the medium 
and the degroo of branching of the roots which 
occurs, high acidity being associated with an un¬ 
branched type of root system Results of importance 
have also been obtained by tho plant pathology 
section, as tho vector of the mosaic disease of Cassava 
has been definitely proved to be a species of white fly 
(Aleurodidte). On the biochemical side comes the 
discovery that tho fermontution of coffee is an 
unnecessary prooess so far as quality is concerned, 
though the difficulties of correlating quality with the 
method of preparation of the coffee are still not 
overoomo. Tho cultivation of sisal (Agave amarnensis) 
continues to increase, and the first lot of seedlings 
raised at the research station are now becoming 
available fdr fibre tests, tho standardisation of whioh 
has been considerably developed during the past year. 

Fishery Research w the U.S.S.R. 

The organisation of fishery research m the U.S.S.R 
is the subject of a brief but highly important article 
by Prof. B. S. Ilyin in the current issue of the Journal 
du Cons til (9, No. 3. Consed Permanent Inter¬ 
national pour l'Exploration de la Mer. An dr. Fred 
Host et Fils, Copenhague. December 1934). The 
Soientiflo Institute of Marine Fisheries, formerly the 


Central Scientific Institute of Fisheries (Moscow), and 
the State Institute of Oceanography (Moscow) have 
boon united under the name of the “Union Soientifio 
Institute of Marino Fisheries and Oceanography” 
The new Institute is designed to function as a 
planning, guiding and co-ordinating oontro for the 
activities of tho numorous fishery stations situated 
around tho coasts of tho USSR Its purposo is to 
promote the welfare of tho fishorios by acquiring data 
concerning marine biological and oceanographical 
phonomona, and intelligently applying the results. 
In this connexion the formation of an economic 
section is of especial interest and importance m view 
of present events and tendencies in the fishing 
industry of Great Britain The Institute will issue 
three series of publications- -Transactions, Records 
and Bulletins —all m Russian, but the first two will 
lie furnished with English, French or Gorman sum¬ 
maries Tho address of tho Institute is Moscow, 
Vorkhne Krasnoselskaya 17 

Research in the Electrical Industry 

The fourteenth annual report of the British 
Eleotrieal and Allied Industries Research Association 
(tho ERA) shows that tho eloctrionl industry is 
fully alive to tho commercial value of research. It 
has boon woll supported both by the Government 
and the various branches of the mdustry during last 
year, and although we do not agree that there can 
never bo a point “at which research has all the 
support it needs and deserves”, it has cortainly not 
been “oversubscribed" in the past The long list of 
researches the Association has before it, still in¬ 
adequately financed, shows that there is need for 
furthor co-oporativo holp It is interesting to read 
that designers of insulating material for electrioal 
material are now attaching less importance to a 
knowledge of the electric strength of their materials 
and more to their thermal conductivity The im¬ 
portance of Fourier's theorems on the conduction of 
heat is being fully recognised, and also that tem¬ 
po ratu re is a leading factor in electrical breakdowns 
For some years tho flame of the M6ker burner has 
been the standard for tho determination of “resistance 
to naked flame”. It has been found that tho standard¬ 
isation of tho burner flame in conjunction with simple 
correction factors is unsatisfactory, as flame tem¬ 
perature is not correlated to the calonfio value of the 
gas in a simple manner Further experiments are 
being made to develop a standard flame for scientific 
tests in connexion with ‘inflammability’. The 
electrical resistivity map of the soil of England and 
southern Scotland has now been completed, and a 
summary of the work done on telephone interference 
has boon published Tests on radio interference are 
m progress A bst is givon of tho Government depart¬ 
ments, engineoruig and scientific institutions, uni¬ 
versities and colleges which havo co-operated in the 
work of the Association. 

Progress in Radio Communication 

A paper by Col. A S. Angwin giving a review 
of the progress of radio communication for the year 
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1034 (J Inst Elec Eng , Feb. 1935) is of general 
interest. The great tochnical progress made m 
broadcasting during the last two years is reflected in 
itH rapid devolopmont At the beginning of 1932, 
the number of licensed listeners in Europo was nearly 
14 millions, and two years later it was noarly 20 
millions In 1929 the total power used in broad¬ 
casting was 420 kilowatts, whilst live years lator it 
was more than ten times greater Now that an 
average high-power station consumes 2 million 
electric units a year, it is important to use only 
transmitters of high efficiency The extended use of 
short-wave telegraph working m ships has enabled 
the British P O stations to communicate regularly 
with whaling boats in the antarctic and in eastern 
waters Directive aerials have been erected at these 
stations covering all the main shipping routes of tho 
world, and this lias greatly improved the serve es 
Additional radio-tolophono services from Groat 
Britaui to South Africa, Egypt and India havo boon 
opened up, while sorvicos to Japan, Shanghai, Konya 
and Iceland are projected By extension to circuits 
already existing, radio communication is now possible 
with nearly all the South American States Tho 
outstanding feature in radio research has been the 
intensive study with tho help of tho cathode ray 
osoillogiaph of the propagation of waves in the 
ionosphere. The methods now in use indicate that 
the reflected signal resultmg from a single pulse 
incident on the ionosphere consists frequently of a 
doublot the components of which are separated by a 
small time-interval Tho rofloctod components arc 
apparently olectrically polarised waves of opposito 
rotational senso 

Machine Mining and Labour Problems 

Although machme mining has mode compara¬ 
tively rapid progress during rocont yoars, there is 
still room for a great advanco in mechanisation In 
a paper by Mr J Dooley, printed in tho Mining 
Electrical Engineer of February, it w stated that in 
Yorkshire, which is one of the most progressive coal 
fields of Great Britain, only about one third of the 
coal produced is out by machines and only about a 
sixth is loaded on to conveyor bolts. There are 
a few cool scams from wluoh coal simply rolls over 
into the ‘tub’, and it would be quite unnecessary to 
‘machine-cut’ tho faces of these seams But even 
in these oases mechamoal loading could be economic¬ 
ally applied by means of conveyors of suitable design. 
Another economic factor winch has to bo taken into 
aocount is the possibility of a shortage of suitable 
labour m the near future. This question may rapidly 
become acute as newer and more attractive industries 
and interests arise to attract the boys and young 
men who would otherwise automatically enter the 
pits. It is true that to some extent machines displace 
labour temporarily, yet the position may be reversed, 
and collieries be compelled to put in machines 
because sufficient labour is not available. It is 
essential for colliery managers to get to work with 
new ideas, and arrange and organise systems of work 
so that full advantage be taken of the existing types 
of machinery. There are machines already in use 


designed to carry enormous loads in supporting the 
roof and protecting other machines employed for 
cutting, loading and oonvoying coal simultaneously 
American collieries have very large outputs per ‘man 
shift’, far m advance of anything ever attempted m 
Groat Britain 

Pacific Science Association 

The Fifth Pacifio Science Congress of the Pacific 
Science Association was held in Canada in 1933 under 
tho presidency of Dr H M. Tory, president of the 
National Research Council of Canada. Tho Congress, 
which was held under tho auspices of tho National 
Research Council of Canada and through tho 
generosity of the Govemmont of Canada, was a 
notablo achievement in the history of the Association 
Representatives of no loss than thirty-two countrios 
attended tho Congress, while tho total number taking 
part m tho meetings exceeded four hundred The 
meetings were held m Victoria, B C , on Juno 1-4 
and in Vancouver, B (', on June 5-14. Tho success 
of the Congress has now been crowned by tho pub¬ 
lication of the Proceedings in five large volumes 
amounting to more than four thousand pages 
(Toronto • University of Toronto Press , London . 
Oxford University Press, 1934 5 vols 84s net) 

These volumes form a noteworthy summary of 
scientific knowlodgo from many aspects contributed 
by rosoarch workers of those oountnes bordering tho 
Pacific Oooan It is clearly not possible to review 
the contents of these volumes, but mention should 
be made of tho lavish hospitality extended to 
tho members and participants by the Canadian 
authorities Tho many social functions and the 
interesting excursions arranged for the entertainment 
of tho visitors must have largely fulfilled one of the 
mam objects of the Pacific Science Association, which 
is “to strengthen the bonds of peace among Pacifio 
peoples by promoting a feeling of brotherhood among 
the scientists of all the Pacific countries’’ This alone 
should be sufficient tribute to the devoted care and 
energy given by those responsible for the organisation 
of tho Congress 

German Science 

A new quarterly review in English of German 
science has appeared under tho title “Research and 
Progress” (Terramaro Office, Berlin W 8), the editor 
being Dr. Karl Kerkhof. In the second number, 
whioh appeared m April, the articles are mostly 
geographical or cultural and historical in character 
Prof Erioh von Drygalski discusses the effeot of the 
polar regions on the history of the earth, dealing 
with the influence of currents of air from the pole 
from the physical, biologioal and human points of 
view, while Prof Rudolf Spitaler considers the in¬ 
fluence of shifts in the earth’s axis on the production 
of earthquakes. Prof. Diedrioh Westermann deals 
with a subject on which he has already made his 
views familiar to English readers—the ohanging 
African. The introduction of syphilis from the New 
World m 1493 is characterised by Prof. K. Sudhoff 
as a legend ; it is suggested, however, that it may 
have spread by earlier oontaots between the Old 
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World and the New through eastern Asia No 
reference is made to rooent research, which seems 
to point to its existence in Europe in early pre¬ 
historic times The cults and ritual of myth are 
discussed in two articles, one by Prof K Th Preuss 
on the significance of birth and death and their 
relation to initiation and other forms of ceremonial 
in winch sox is an element, and the second by Prof 
Gustav Hubener, who regards the position of the 
hero m early epics as based upon his power as an 
exorcist. Although this does not exhaust the list 
of contents, mention can bo made here of one other 
paper only—Prof Erich Haenisch’s interesting 
suggestion that tho vertical arrangemont in Chinese 
writing is duo to the form of tho ancestral tablet 
The papers are brief, running to two or three pages 
only, and the treatment summary and popular As 
a counter to English ooramont on Germany’s ‘purge’, 
it does not make a really impressive showing 

Studies of the Rarer Elements 

In his address as retiring president to the Chemical 
Society given on March 28 and entitled “Recent 
Researches on Certain of the Rarer Elements” 
(J. Chem. Soc , p 554, April 1935), Prof G T 
Morgan outlined some of the most important 
advances which have been made m recent years 
in the study of tho rarer elements Tho British 
Empire is endowed with mineral resources to an 
extent unsurpassed by those of any other nation 
It is obviously tho duty of British chemists to under¬ 
take the systematic investigation of tho rarer elements 
of the Empire, for it is certain that results of inestim¬ 
able valuo will be forthcoming. Prof Morgan is him¬ 
self an outstanding leader in this kind of work and tho 
results which he and his colleagues have accumulated 
form the main topic of the address The oxtraotion 
of germanium and gallium from Northumberland 
coal-ash has been started by Dr. G. R Davies 
Certain seams of Northumbrian coal give an ash 
containing up to 1 per cent of germanium and 
0-05 per cent of gallium The germanium is distilled 
out with acid as tetrachloride, whilst gallium 
trichloride remains in the still. A diagram of the 
apparatus is given. Rhenium has been extracted from 
Australian molybdenite by a lengthy process in¬ 
volving fractional volatilisation and ultimate separa¬ 
tion with organic reagents sbeh as 8-hydroxy - 
quinoline and dipyrulyl The address concludes 
with some notes on the co-ordination compounds of 
ruthenium, amongst which is an ammine which dyes 
natural silk ip red shades but is extremely diffioult to 
isolate in a state of purity. 

A Central Statistical Institute 

Despite the immense increase in the amount of 
statistical material which has become available during 
recent years, investigators still lack the data fbr even 
approximate measurement of many of the most 
important economic forces. In an article in World 
Survey of May 1935 entitled “The Case for Economic 
Measurement”, Mr G D. H. Cole pleads for the 
establishment of a Central Statistical Institute m 


Great Bntam which would undertake the regular 
and prompt compilation and issue of this typo of 
information, including regular surveys of production, 
pneos, wholesale and retail trade, population move¬ 
ments and the hko Ho also advocates the publication 
of an annual “Progross of Britain Roport” liko that 
issued by the Government of India The annual 
“Statistical Abstracts of tho United Kuigdom”, it is 
true, go back nearly to tho middle of the nineteenth 
century, and though greatly improved since tho early 
issues, they have by no moans been expanded m 
proportion to the development of the olTi« lal corpus 
of statistics taken as a whole, and anyone who wants 
to collect tho bare ossentials of the current statistics 
in Groat Britain has to work through much scattered 
material m numerous official publications Mr Colo 
also states that tho publications of tho Stationery 
Office oil the subject are often expensive ; while in 
most towns it is impossible to find any place whore 
even the most important publio documents can be 
consulted, and for private students or even small 
institutions, the cost of buying the bare minimum of 
requisite reports ls excessive 

Prices of Biological Books m 1934 

The analysis of tho cost of biological books m 
1934, by John R Minor (Quart Rev Bu>l , Dee 
1934, p 496), illustrates tho significance of the 
devaluation of the dollar m affecting relative prices 
of American and foreign Imoks. Tho estimates of 
cost are worked out in cents per page, the price 
of a foreign book being converted at the current 
rate of oxohange, and tho total number of pages 
upon whioh the calculations are based is 123,876 
The only country m which prices have fallen is U S A 
where (at 0*93 cents a page) there has been a drop of 
almost 9 per cent compared with 1933 prices British 
Govcmmont publications have dropped from 1 39 
to 0 89 cents a page and are now the cheapest of the 
lot apart from U S Government publications, which 
are issued at the amazingly low pneo of 0 18 cents 
a page ; but the British Government sample was too 
small to be reliable British books, on the other 
hand, have risen in terms of dollars by 45 5 per cent, 
French by 35 and German by 32 As to relativo prices, 
British books now slightly oxcocd m pneo American 
books (0*96 against 0 93), France stands at 1 00 and 
Germany at 1 89 cents a page As was noted m the 
report for 1933, the high prices of German scientific 
books and periodicals have proved a hardship to 
libraries and individual workers, and although as 
the result of a conforonco with German publc-hcrs 
some reductions ui the prices of scientific periodicals 
have been made, evidently these reductions do not 
extend to scientific books 

Books on Horticulture 

Messrs. Wheldon and Wesley, Ltd , of 2, 3 
and 4 Arthur Street, Now Oxford St root, London, 
W C.2, have rendered a valuable serv 100 to gardeners 
by oompihng a “Comprehensive List of Books on all 
Branohes of Modom Horticulture, and a Selection 
of the Early Literature” (New Series, No 39, 1936). 
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More than 1,000 titles are included in the forty-four 
pages of the pamphlet, and they cover every aspect 
of gardening, both practical and scientific The 
section on early literature contains eighty-seven 
numbers, and mcludes the rare “Nievve Herball” by 
Dodoens, tho first English edition of which was 
published m 1578. Sections on soils, manures, 
diseases, pests and propagation introduce tho garden 
reader to well-chosen books on these subjects, whilst 
volumes describing vegetables, fruit, greenhouse 
produce, cacti, alpincs, orchids, rosos and other flowers 
are amply represented, as well as works on garden 
design and general practice 

The Green Flash 

A note in Nature of May 25, page 866, gave a 
number of references to observations of the green 
flash and the conditions produemg tho phenomenon 
In connexion with this subject. Dr Baymond M 
Bell, of the Pennsylvania State College, directs 
attention to Admiral Byrd’s account of the phe¬ 
nomenon in the National Geographic Magazine (68, 
186, 1930) Admiral Byrd obsorvod the green 

oolour for as long as thirty live minutes in Antarctica 
as the sun rolled along the horizon 

Announcements 

A reunion dinner of foirner students of tho 
University of Leipzig will be held in London on 
November 2 ; further particulars will be announced 
later. Those who ilesiro to attond should sond their 
names either to Prof W. Wilson, FILS, Bedford 
College, London, or to Prof F J. Wilson, Royal 
Technical College, Glasgow, as soon as possible, but 
not later than October 1 

The International Congress on Malaria which was 
to have been held at Madrid next October has been 
postponed to the spring of 1936 

A Society of Eugenics has recently been founded 
at Bucharest under the presidency of Prof G 
Marinesco, professor of nervous diseases and electro¬ 
therapy in the University 

An international radio station for tho distribution 
of medical consultations to ships of every nation on 
the high seas has been founded at Rome with the 
Marchese Marconi as president of honour. 

The autumn meeting* of the Iron and Steel 
Institute will be held in Manchester on September 
16-18. Further information can be obtained from 
the Secretary, The Iron and Steel Institute, 28 
Victoria Street, London, S W.l 

The tenth international congress of the history of 
medicine will bo held in Madrid under the presidency 
of Prof. G. Marafion on September 23-29, when the 
following will be the principal subjects for discussion : 
Arabian medioine m Spam, medicine in America 
during its discovery and colonisation ; medical folk¬ 
lore in various oivilised countries. The subscription 
is 76 pesetas each for members of the International 
Society of the History of Medicine and 100 pesetas 


for others Further information can bo obtained from 
the Secretariat of tho Congress, Arneta 12, Madrid 

At tho eighteenth annual meeting of the American 
Society of Ichthyologists and Herpetologists held at 
the Carnegie Museum, Pittsburgh, Pa , on May 2-4, 
the following officers were elected for the ensuing 
year President, Clifford H Pope, American Museum 
of Natural History , Vice-Presidents, Henry W. 
Fowler, Philadelphia Academy of Natural Sciences, 
Tracy I. Storer, University of California, E H 
Taylor, Umvorsity of Kansas , Secretary, M Graham 
Netting, Carnegie Museum ; Treasurer, A W Henn, 
Carnegie Museum , Editors, Carl I, Hubbs and 
Helen T Gaige, Museum of /oology 

A general discussion on “Phenomena of Poly¬ 
merisation and Condensation” has been arranged by 
the Faraday Society to be held in Cambridge, on 
September 20 28 The following workers from out- 
sido Great Britain have promised contributions and 
hope to bo prosont Dr H. J. de Boer (Emdhovon) ; 
Dr R Houwmk (Eindhoven) , Prof J R Katz 
(Amsterdam) , Dr O Kratky (Vienna) , Prof H 
Mark (Vienna), Dr. J. C. Patrick (Yardvillo, U.S A ), 
Dr G Salomon (Zurich) , Prof R Smger (Borne), 
Prof H. Staudingcr (Froiburg-ira-Breisgau), Prof 
H. I. Waterman (Delft), Dr H B Weiser (Houston, 
USA), Prof G S Whitby (Ottawa) It is also 
hoped that Prof A Favorskij (Leningrad), Prof F 
Medredjev (Moscow), Prof K H Moyer (Geneva) 
and Dr W Carothora (Wilmington, USA) will be 
present Further details can be obtamed from the 
Secretary, Faraday Society, 13 South Square, Gray’s 
Inn, London, W C 1. 

Applications arc invited for the following appoint¬ 
ments, on or before the dates mentioned —A junior 
assistant, a research investigator and a junior research 
investigator to the British Non-Ferrous Metals 
Research Association—Tho Secretary, Regnart. 
Buildings, Euston Street, NW 1 (June 17) A 
lecturer m bacteriology m tho University of Birming¬ 
ham The Secretary (June 22). A civilian educational 
officer m tho Royal Air Force Educational Service 
(engineering or physics)—The Secretary (A.E ), Air 
Ministry, Adastral House, Kingsway, London, W.C 2 
(Juno 24). An assistant lecturer and demonstrator in 
botany m University College, Southampton—The 
Registrar (June 26). A temporary assistant m farm 
economics in the Department of Agriculture for 
Scotland—The Secretary, Department of Agriculture 
for Scotland, Quoen Street, Edinburgh, 2 (June 29) 
Mechanical engineers and chemists for the Supply 
Board Technical Establishment under the Direotor of 
Ordnance Factories—The Under-Secretary of State 
(C 5 ), The War Offloe, London, S.W.l (July 1). A 
professor of mechanioal engineering in Osrnama 
University, Hyderabad—The High Commissioner for 
India, General Department, India House, Aldwyoh, 
London, W.C.2 (July 6). A professor of mathematics 
in the University of Aberdeen—The Secretary (July 
23). A tutor in either biology or the history of science 
in the Harlech Residential College for Adult Educa 
tion, North Wales—The Warden. 
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Letters to the Editor 

The Editor dors not hold himself responsible for opinions expressed by his correspondents. 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature No notice is taken of anonymous communications 

Notes on toints in some or this week’s letters api-ear on i> 1002 
Correspondents are invited to attach similar summaries to their communications 


Passage of Helium through Compact Solids 
In Nature of January 5, p 30, experiments were 
described showing that gelatine, celluloid and cello 
phane, like vitreous silica, will allow helium (but not 
air) to pass fairly freely through them at the ordinary 
temperature I have smco found that vitreous boron 
trioxide has the same property. Vitreous borax, like 
the common glasses, does not possess it 

As regards the behaviour of single crystals, I have 
tried a number of them, and have failed to prove 
the passage of helium at the ordmaiy temperature 
through any The provisional positive result with a 
beryl crystal before reported has proved to be 
erroneous, and is withdrawn 

Experiments on crystals at a higher temperature 
are in hand, The known facts about the extraction 
of helium from minerals by heat suggest that a 
positive result is likely 

Raylehih 

09 Cadogan Square 
Mav 31 


Isotopic Constitution of Platinum and Rhodium 

The analysis of the platinum ions from a high- 
frequency spark 1 , using a new spectrograph, shows 
that this element consists of fivo isotopes with 
masses 192, 194, 195, 190, 190 The middle three 
form a triplet of almost equal strength, whilo tho 
heaviest is decidedly weaker and tho lightest very 
faint. 

In tho new spectrograph, the ions are deflected 
through 90° m a cylindrical condenser and are then 
further deflected through 180“ by a magnetic field 
The distances and radu of ourvature are arranged so 
as to bring a divergent bundle of ions with small 
differences in their energies to a focus at the centre 
of tho photographic plate With a slit 0 1 mm wide, 
images of about the samo width wore obtamod, giving 
a resolving power of 1 m 1,000 Using an alloy of 
platmum with 10 per cent rhodium as electrodes of 
the spark, the isotopes of platmum wore widely 
separated, and the doubly charged platinum ions 
could be compared directly with the rhodium isotope 
at 103, ‘previously obsorved by Dr. Aston No 
comparison to the latter could be found even though 
the mam line was muah over-exposed. From its 
position we would expect platmum to have very 
nearly integral masses. Chi this assumption the 
average of six photographs gave an atomic weight 
of 102-92 ± 0-03 for rhodium, in approximate agree¬ 
ment with the chemical atomic weight 

A J. Dempster 

University of Chicago. 

May 23. 

> ICimi, US, 541, April 6, 1835 


Absorption of Slow Neutrons 
Fermi and others 1 have shown that slow neutrons 
are very strongly absorbed by various elements , 
they found that the absorption curvos are by no 
means exponential Tho arrangement used in their 
oxponments was to put tho flat test-piece between 
shoets of the absorber inside a hole in the paraflin 
block that contained the source Experiments that 
wo have made under similar conditions have led to 
the samo result, the absorption observed beingTthe 
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same whether the activation of the 20 sec or the 
2 nun period of silver is taken as measure of the 
intensity. 

With this arrangement, however, no simple law 
of absorption can be expected So we have triod 
to find an arrangement in which tho measured 
absorption gives directly tho true absorption co- 
oflicient The measurements were mado in the 
following way 

(1) The test piece of silver and tho absorber were 
placed outside the paraffin block containing the 
source, which consisted of 150 mC. radium emanation 
mixed with beryllium If the test piece is put inside 
a hole in tho paraflin, a neutron which has already 
crossed the test piece once can be scattered baok 
again so as to return to tho test piece, so that tho 
effective thickness of the absorber becomes greater 
than the measured value In our arrangement no 
neutron can reach the test piece a second time after 
having passed through it once 

(2) The paraflin block was shaped so that tliero 
was no wax m tho direct path (about 20 cm ) between 
the source and the test piece; the activation pro¬ 
duced by fast neutrons could therefore be allowed 
for, by subtracting the activity produced in the 
absence of paraflin 
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(3) Tho absorbers consisted of hollow spheres or 
cylinders so largo compared with the test piece in 
the centre that those neutrons which reach the test 
piece must traverse tho absorber nearly normally. 

The absorption of cadmium and silver was 
measured The logarithms of the measured intensities 
are plotted in Fig. 1, against the thiokness of absorber. 
The absorption is ui both cases exponential so far 
as tho observations extond, that is, down to one fifth of 
tho original intensity. The half valuesum 1 20 gm /cm * 
for Ag and 24 mgm /cm * for Cd Fermi’s valuus for 
cadmium are given as the dotted lino m Fig 1 

This result, that slow neutrons aro absorbed 
oxponentially under suitable experimental conditions, 
suggosts either that tho aelivo neutrons are of fairly 
homogeneous speed or that, in the region of velocity 
of tho neutrons concerned, tho nuclear cross section 
doos not depend appreciably on tho velocity of tho 
neutrons \V Khkenbeiu) 

HuCHIEnISHAN 

Uirkbetk College, 

London, K C 4 
May 30 

' Ptoe Rov Soe , A , 149. 522 , 1935 


Experimental Demonstration of the Allene 
Asymmetry 

We have succeeded m verifying tho prediction 
mode by van’t Hoff in 1875, but hitherto unverified, 
that unsymmetrically substituted allenes. 


N 

„/ 


c: c: c 


/ 

\ 


would bo found to exhibit enantiomorphism 

The difficulty In demonstrating tho association of 
optical activity with this structural typo lay chiefly 
in the synthesis of a substituted allono with suitable 
salt-forming groups This difficulty can be avoided 
by tho employment of asymmotnc catalysis, and we 
havo by this means obtained diphonyl di a-naphthyl 
allene (I) 


Phs. /Nph 
? 

C 

Fh^ C ' X 'Nph 
I 


OH 

Phv^l/Bph 

I 

CH 

Ph/ /C ' X '»ph 

II 


m optically active forms (It has long been recognised 
that the dissymmetry of vafi’t Hoff’s type persists 
when a is identical with c and b with <f ) 

The different forms of the allene were obtained by 
dehydration of the aleohol (II). The inactive form, 
produced by ordinary methods of dehydration, melts 
at 242°-244°. When the dehydration is earned out 
oatalytioally by heatmg with d-camphorsulphomc 
acid in benzene solution, there is produced, together 
with the inactive form, a certain proportion 
of a powerfully dextrorotatory isomerido with 
[*]»in + 437° This optically active modification is 
muoh more soluble than the inactive allene and can 
be isolated in well-formed crystals melting at 
158°-159°. When I-camphorsulphonic acid Is used as 
the catalyst the corresponding Uevorotatory enantio- 
morph with [<*],„, - 438° is formed 


It was shown that those optu ally active isomerides 
of m p 158°-159° were actually enantiomorphous 
forms of the alleno by mixing their saturated solutions 
at the ordinary temperaturo, when the inactive 
(racemic) allene of m.p. 242°-244° crystallised 
Tho active forms have very considerable optical 
stability, though they gradually loso their activity 
when heated abovo 160°. 

Peter Maitland 
W H Mills 

University Chemic al Laboratory, 

Cambridge May 18 


The Straight Cham- and the Many Membered CH, 
Ring-Molecule 

Tue heats of combustion of a CH, group aro tho 
same in a normal anil in the eyclo molecule, except 
the first members of the two series Almost the same 
holds for tho refractivities if the very small differences 
in tho cycle senos are disregarded From those two 
facts it must bo concluded that tho carbon-carbon 
and the carbon-hydrogon distances are the same in 
both series, and that the whole electronic configura¬ 
tion of an individual C’H , group is nearly identical in 
both structures 

Yet it is found that there is a markod difference in 
the densities or molecular volumes in the two series 
when these measurements are made at temperatures 
near tho molting point This fact was first noticed 
and has been fully discussod by L Ruzuka and his 
collaborators A summary of their systematic work 
has recently been published in the Journal of the 
Society of Chemical Industry (January 1935) 

Owing to the kindness of Prof Ruzioka, who 
supplied me with a number of these cjolo compounds, 
I was ablo to measure thoir molecular volumes by 
means of X-rays, the substances being m tho solid 
state* In this paper I came to muoh the samo 
conclusion as Ruzicka and his co-workers, and 
ascribed the high density of the cyolo compound as 
due to tho strain produced by the bending of the 
chain into a ring 

Looking into this matter since, I calculated the 
molecular volume of a CH, group both in a straight 
chain and in a cyclo compound, uBing for this calcula¬ 
tion some earlier measurements on hydrocarbons at 
low temperature* These are the figures • 


smftn'T J 


U^rmip In the cyolo hydrocarbon C„H U 


330* liquid 27 6 liquid SO 0 

particularly high denalty In the whole series of cyolo 


The striking fact is that the molecular volumes 
become identical at a low temperature ; or in other 
words, the two substances differ only in their co¬ 
efficient of thermal expansion This is not surprising. 
Although the CH, groups in both series are nearly 
the same, there must be a difference m their mobility, 
since one group is part of a chain with two free ends 
and the other group is m a closed chain which as a 
whole must have a higher rigidity. 

A. MttLLEB. 

Davy Faraday Laboratory, 

Royal Institution, W.l 
May 27. 


* Pnt Roy Soe . . 
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An Ancestral Habit in a Sea-Urchin 

The heart-urchin Echmocardium c ordatwn is one 
of the most abundant species m the littoral fuuna 
of tho British Isles It is found everywhere where 
smooth sandy beaohos occur and it is distributed 
all over tlio bottom of the North Sea to tho Danish 
coast. Its normal mode of life is to excavate a 
burrow for itsolf situated alxmt tt inches below the 
surface of the sand this burrow is connoeted by a 
vortical sliaft with the surface Tho roof of the 
burrow is supported by a cockscomb-like crest of 
our\ ed spines and tho surface of tho urchin is quite 
unpolluted by the sand which foims tho wall of tho 
burrow Through the vortical shaft tho urchni pro¬ 
trudes tho long tubo-feet which belong to the anterior 
ambulacrum the discs terminating these tube feet 
aro fringed with fingors so as to resemble small sea- 
anemones and with these tho urchin swoops up 
small animals lying on tho bottom So effective are 
they, that whoro Ecfnnocardtum abounds no mussels 
can exist for as soon as tho yoiuig mussels mota 
morphose from freo-swimming larval, they aro seized 
by tho tubo-feet of tho bunod Echmocardium and 
conveyed to its mouth 

The hoart-urohin is capable of deserting its burrow 
and moving elsewhere to dig out a fresh one, 
but, so far as hitherto observed, its movements 
are carried out by the spines of its under surface, 
which are curved and end in spoon-shaped tips 
obviously tubo-feet could give little support in shifting 
sand 

Tho habits of tho regular sea-urehin form a com¬ 
plete contrast to thoso of the heait-urclun When 
opportunity is afforded of socing tho regular urchm 
in its natural surroundings, it is easy to sco that it 
is pre-eminently a climber It is found clinging to 
vertical faces of rock , it uses its long tube-feet as 
cables to pull it forwards whilst it steadies itsolf with 
its spinos Gifted with sharp razor like teeth, it 
gots its living by scraping the short algal growth 
from the rocks on which it climbs In my opinion, 
this climbing habit explains the ovolution of the 
globular soa-urchin from a flattened starfish-like 
ancestor 

During a recent visit to Plymouth as a member 
of the committoe which annually inspects the 
biological station there, I observed a half-grown 
Echmocardium cordatum confined m a square glass 
tank with vertical walls To my amazement I 
saw that the animal hail climbed one of tho vortical 
walls, to which it was clinging by its tube feet, 
using these in tho same manner as does tho regular 
sea urchm 

Now all the evidence available points unoquivooally 
to the conclusion that the heart-urchins have sprung 
from ancestors which, did they live now, would be 
regarded as regular urchins, so that we find buned 
deeply in what we may call ‘psychic constitution’ of 
the heart-urchin an inherited habit winch, in tlio 
normal circumstances of Its life, can rarely if Over 
be called into play, but which is nevertheless there 
and can function if the necessity for it arrives. Truly 
the inner constitution of this, as of all otfier animals, 
is made up of layers of habits 1 

E. W. MacBkidk. 

West Bank, 

Alton, 

Hants 
May 22. 


Mixed Agglutination 

If a mixed suspension of sheep erythrocytes and 
a certain strain of Friedlaniler baoilli are made to 
agglutinate in the presence of both homologous anti¬ 
sera, what appears to bo a novel form of aggfutmation 
—mixed agglutination—is observed The clumps 
obtained under our conditions by thus simultaneously 
mixing two antigens and their antibodies in the same 
system aro seen to consist not only of rod cells 
adherent to red cells, and not only of baoilli adherent 
to bacilli, but also of bacilli and red colls adhoront to 
one unothor Control experiments with only one 
antiserum do not yield tho mixed clumps, although 
occasionally a rod cell or two may be seen adherent 
to the specifically agglutinated organisms, and vice 
versa 

It is planned to carry out similar experiments on 
other systems composed of two or more antigens and 
their respective anti-sera to ascertain if this phe¬ 
nomenon, as yet observed only m these preliminary 
oxperunents, is a general one If the phenomenon 
is a genoral one, anil if tho point of view bo accepted 
that sensitisation involves more or less of a surface 
deposit of anti-body globulin, it would appear that 
under cortam conditions tho part of the globulm 
molei ule related to its specific properties is unessential 
for the process of agglutination 

Hahold A Abramson 

315 East 88th Street, 

New York City 
April 16 


Mechanism of the Pasteur Effect 
The following recent observations aro relevant to 
the aerobic glycolysis and incroasod oxygen uptake 1 
caused by addition of potassium salts to glucolysing 
brain shoos, and also to the mechanism of the Pasteur 
effeot 

Potassium ohlondo causes increased oxygen uptake 
in brum tissue with substrates other than glucoso, 
for examplo, fructose and lactate, which cannot form 
lactic acid in nitrogen Here no aerobic glycolysis 
results Further, the rate of disappearance of lactate 
(— Q2‘) ,s markedly increased by potassium . 


Substrata 

Without Ml 10 KCI 

With M/10 KCI 


«o. 


00. 

0L* 


- 6 9 


- 10 5 

- 0 1 

0 2 per cent 

- 6 5 


- 0 2 

- 0 65 

Lactate 

-02 

- 1 75 

- 14 05 


0 2 per cent 

~ 9 l 

- 1 4 

- 14 7 j 

j ~ 4 10 


Again, potassium chlorido causes aorobio glycolysis 
in the cose of mannose*, winch can form lactic acid 
anaerobically 

The following thoory is put forward to explain the 
co-existence of aerobic glycolysis and increased 
respiration with glucose, as well as tho sparing action 
of oxygen on the glycolysis of normal cells. Oxygen 
may be supposed so to affect tho cell pormoability as 
to set a limit to the rate at which glucose can reach 
the cell enzymes Inhibition of the Pasteur effect 
consists in a removal of this lunitation, so enablmg 
more gluoose to roach the intracellular enzymes This 
increased permeability results in an moreased rate of 
both respiration and laotio acid formation 
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The view that agents which inhibit the Pasteur 
effect do so by affecting cell permeability is readily 
acceptable m the case of potassium It is an old 
suggestion* that metal ions may affect cell surfaces 
by convertmg a water-m oil emulsion to an oil-in- 
water emulsion The fact that the inhibition of the 
Pasteur effect, brought about by potassium, is 
reversed by calcium is a point, on tho whole, m 
favour of such a hypothesis , thus we found that a 
Q® 1 of 1C 5 in presence of glucose and M /10 potas¬ 
sium chloride was reduced to 2 0 by addition of 
Af/20 calcium chloride, though addition of sodium 
chloride in the same concentration did not reverse the 
potassium effect. Fuithor, wo found that rubidium 
and cffisium had u similar effect to potassium in 
causing aerobic glycolysis Values of Q°' on the 
same brain m tho presem e of Mj 10 concentration of 
tho chlorides of these metals wore, for potassium 
10 3, for rubidium 10-35 and foi ea-sium 6 85, while 
for magnesium a value of 2 9 was obtauiod 

In view of the present evidence, wo consider that 
in the absonco of oxygen, the permeability of tho 
cell is so altered (see Cowan 4 ) that tho enzymes are 
completely accessible to glucose Tho enzymes are 
saturated, anti tho rati' of lactic acid formation 
becomes maximum Tn the presem o of oxygen tho 
enzymes are much less accessible to the substrate 
Glucose reaches the enzymes relatively' slowly', and 
lactate is either not formed, or is formed at a slower 
rate than that at whii h it can bo oxidised If lactato 
bo the substrate added, it too can only slowly gam 
access to the enzymes, and therefore its rate of 
removal is relatively low except when potassium is 
added 

Kendal Dixon 
Eric Hot mbs. 

Sir William Dunn Institute of Biochemistry, 
Cambridge 
May 15 


d Dixon. Butchem J . 89, 157 , 1 


Statistical Aspect of the fProduction of Primary 
Lesions by Plant Viruses 
An analogy has frequently been drawn between 
the production of bacterial colonies on artificial media 
and of primary lesions on tho leavos of susceptible 
host plants inoculated with an extract of virus- 
diseased tissues. In a recent paper, Youden, Beale 
and Guthrie 1 have earned this analogy one Rtep 
further, and have suggested that tho relation between 
the numbers of lesions and thfe relative concentrations 
of virus particles in tho inoculum may bo described 
in the same way as the relation between the numbers 
of bactenal colonies and the concentration of bacteria 
m the plated suspension Their equation takes the 
form : 

y - m - e-«), 

where y is the number of lesiorls given at any con¬ 
centration x of the virus, N represents the maximum 
lesions obtainable, and a is a constant 

There is no reason to doubt that this equation is 
fundamentally correct, but there is good reason to 
doubt whether it applies to the majority of the dilu¬ 
tion data whioh they have collected from various 
published papers and cited m proof of agreement 


(Ref. 1, Table II). If the values for low dilutions are 
fitted by tins equation, the calculated values for 
higher dilutions are almost uniformly too small, 
and sometimes, as in the following case quoted by 
Youden, Beale and Guthrie from a paper by Samuel 
and myself*, tho differences are far beyond the limits 
of the experimental error 


Lo«lon» calculated by Youden, 
Beale and Uuthrle 


12144 7470 4314 3863 2010 1003 
11766 8572 3932 1415 467 150 


The standard error of the total 1003, for example, 
is 79 4 Youden, Beale and Guthrie, in transcribing 
this scries, omitted the two figures for the weakest 
concentrations, they are 477 and 234, and tho 
calculated values would bo approximately 48 and 15 

As proof of agreement, these authors plot values 
of log (N —y) against concentration and show that, 
m tho cases they choose for the purpose of illustra¬ 
tion, the values fall approximately on a straight 
lino This gives a misleading idea of tho goodness 
of fit, as when N is mucli greater than y, y may vary 
widely without causmg wide departures from a 
straight lino About two years ago, attempts were 
made to apply this equation to a senes of experiments 
performed by Mr Samuel and myself in which samples 
of crude juice from plants diseased with tobacco 
mosaic were diluted with distilled water. The more 
acourate the experiment and tho wider the dilution 
range it covered, the more apparent it became that 
under our conditions the relation of lesions to con¬ 
centration could not be described in these tenns. For 
eomo time I have been working to find under what 
conditions tho equation does apply, and to what 
departures are due , briefly, it applies only to very 
carefully purified suspensions of virus. Distortions 
oxist with samples which are carried to that stage 
of purification whore only slight pigmentation 
remains 

It is doubtful, therefore, what meaning can be 
attached to the constants calculated by Youden, 
Beale and Guthne from equations that fit only 
portions of tho dilution scries, and until this 
lias been decided the equation derived from the 
Poisson series should not bo used for the correction 
of results obtained by the primary lesion method 
except with very carefully purified samples of viruses 
J G. Bald 

(Australian Counoil for Scientific 
and Industrial Research). 

Botany School, 

Cambridge. 

May 13 

* Youden, Beale and Guthrie, Contrtb Bovc* Thornton Imt , 7, 37, 
1835 

■ Samuel and Bald, Ann. Appl. Biol., SO, 70, 1933. 


The Dyestuff Industry 

I fear that Prof. Armstrong is very angry with 
mo (Nature, June 1, p 907); for with him such 
phrases as ‘ ’management and commercial side”, 
“commercial community", “commercial outlook”, 
“commercial mind” are of course terms of compre¬ 
hensive opprobrium, and lie at the opposite end of the 
scale to such mellifluous, desirable and creditable 
phrases like “true technical leadership” Perhaps 
after all I do deserve his anger, for he says “I have 
more than onoe discussed the situation, most recently 
in an article in the Pharmaceutical Journal". As I 
regularly read most of what Prof. Armstrong writes, 
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this was not news to me, although 1 have not yet 
reached the stage when I con, just becauso Prof. 
Armstrong says so, accept it as the complete and 
absolute faith 

It may bo that I must both live and die a rebel 
But I do thmk it high tune that someone might at 
least call a halt to this fifty years morciless (and to 
my mind, unfair) belabouring of the commercial man 
for the loss of a groat and scientific industry , und 
it accords with poetic justice that this should be 
done by one who, if he cannot claim to be a chemist, 
cannot (laim to lie anything at all 

However, I am not unduly alarmed because Prof 
Armstrong does agree with me that thn pioneers did 
leave the industry, and that the industry dul languish , 
and, mark you, they were captains of their own 
industry—in those days “the commercial and manage¬ 
ment side” had not oven arrived Prof Armstrong 
further tolls us that when they, Perkin and Nicholson, 
rotired, “tho fate of the industry was sealed already 
m 18(15”. Why ’ I can only gather from his letter 
that it wus due to Perkin hi ing ‘ without imaginative 
power” and in tho case of Nil holson because hie 
partners “would not move with the times” 

May 1 hope that when Prof Armstrong reads 
a lecture which ho did not hear, ho may find that ho 
is not in such complete disagreement “with the side 
represented by Mr Cronshaw- -the managerial and 
commercial side” as a hasty pen led him to suppose 
I observe that Prof. ArmsLong, obviously warming 
to his theme, says that "History cannot bo written 
at a distance from tho events by those who have 
hail no direct knowledge of tho pouod considered, 
and of the men concerned”, a dictum that would 
have robbed the world of a large number of its 
greatest historians It automatically robs chemistry 
of an attractive and provocative historian except for 
tho space of foui scoro years 

In his last paragraph, Prof Armstrong has some 
hard words to say about the industry I fear he 
has not tho necessary fooling for tho conditions 
prevailing No one who is in a position to know 
shares his view, but this cannot be a novel situation 
for Prof Armstrong In one thing his Letter com¬ 
pletely persuades mo that it is possible to have 
“direct knowledge of the period considered and of 
the men concerned” and still not write history 
However, for that we shall have to wait and see 

Cecil J T Cronshaw. 

Dyestuffs Group, 

Imperial Chemical Industries, Ltd 
Juno 5 


Prediction of Earthquakes 
The appalling havoo wrought by earthquakes m 
India during the past eighteen months has attracted 
wide attention to the fact that, so far, science has 
failed completely to devise any means of providing 
a warning of the imminence of such disasters. At a 
lecture on Indian earthquakes, given at the Royal 
Society of Arts in March of last year 1 , this fact was 
deplored both by the lecturer, Sir Edwin Pascoe, and 
by Sir Thomas Holland, both of whom havo hold 
the position of director of the Geological Survey of 
India. In referring to the Bihar earthquake of 
January 1034, Sir Thomas Holland emphasised that 
“There was no warning whatever and that destruc¬ 
tion was sudden and complete in a few minutes”. 
Hie same words apply equally well to the more 


recent disaster of Quetta und, in fact, to most major 
oarthquake disturbances The value of a warning, 
m the saving both of life and property, can scarcely 
be exaggerated , oven if it is of a general character 
and comes long nhcad of the actual disturbance. 

As there are no reasons for supposing that this 
long-felt want will alwuys he boyond the powers of 
science, it is reasonable to suggest any line of approach 
which conceivably might luad to tho desired end 
One of these, winch appaiently has never been eon 
sulered, lies in tho possibility that unotnalous elec¬ 
trical potentials may arise in the ground during the 
building up of tho stress conditions which ultimately 
result m an earthquake Eloctrokinetio phenomena 
may reasonably be looked for under such conditions, 
ami if they could be dotected and the resulting ground 
potentials proved to lie measurable, then it is not 
unlikely that when mapped they would afford a clue 
.as to the stress distribution in the' district examined 
In fact, to anyone with a fertile imagination and 
familiar with some of tho rec ently developed mothods 
in the electrical branches of applied geophysics, it 
seems just conceivable that the position of an 
epicentre might be predetermined m this way 
Furthermore, the changes in the potential gradients 
with tune might piovido o\ idence as to the imminence 
of an earthquake disturbance 

A virtue which may be claimed for this tentative 
suggestion is that it is ono which could be tested 
without great difficulty and, assuming that telegraph 
or other land linos could be used for tho measure¬ 
ments the expense would bo relatively small 
Periodical measurements of the potential differences 
existing between points on a notwork of stations in 
an area subject to seismic disturbance might well 
provide information of real value 

A B Biu)x t chiton Edge 

London 
June 4 

' J Boy Soc ArU, 88, No 4247, April 13, 1034 


Critical Phenomena m the Oxidation and Self- 
Inflammation of Hydrocarbons 

Messrs Neumann and Aivazov direct attention 1 
to tho nagativo temporaturo coefficient of tho com¬ 
bustion of hyilrooarbon mixtures under cortain 
conditions ; this phenomenon, which has also boon 
referred to by Pease* and by Beatty and Edgar*, 
seoms well established. Tho explanation given in 
tho letter is a formal presentation of tho views which 
have been put forward m various communications 
dealing with hydroearlxm combustion, tho peroxide 
theory and knock in engines Tho step A -* B is 
the normal process whereby the hydrocarbon is 
oxidised to aldehyde 

The peroxide theory postulates that this pro¬ 
cess tokos place via an intermediate peroxide 
which in normal circumstance may be written 
RCH, + O, f* (RCH.O,) £* RC’HO + H.O, but m 
favourable circumstances the intermediate step can 
give nse to chain branching and hence eventually 
to ignition in a lower temperature range. The 
conditions for maximum concentration of X or 
RCH.O, are as indicated in Neumann and Aivazov’s 
letter The conditions in which chain branching 
t oocurs are particularly important in connexion with 
*the phenomena of knock ; thus tho presence of anti¬ 
knocks lower the offeotivo concentration of X, while 
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the efficacious proknocks all seem to disrupt in such 
a way as to lead to a similar type of branching The 
mechanism whereby this branching leads to reforma¬ 
tion of X and thus autooatalysis is discussed m a 
forthcoming publication 

A Egkhton 

Clarendon Laboratory, A R TJbbeloiide 
Oxford 

1 Nature, 138, 665, April 27, 1936 
■ J Anur <J\m hoc , 1929 and 1934 
* J Amer Chm hoc , 86, 102 , 1934 


Electronic Energy Bands of Solid Copper, Nickel, 
Cobalt and Iron 

During the course of experiments on tho soft 
X-radiations of tho elements copper, nickel, cobalt 
anil iron, evidence ol electronic energy bands lias 
been obtained The examination of the radiations 
was made with a tangential grating vacuum spectro¬ 
graph, and the linos under investigation woro the 
group comprising the L senes Those, and especially 
the L a line, have boon obtained with considerable 
intensity Examination of the plates has shown a 
blackening on the long wave side of L a Micro- 
photometer records demonstrate that this is due to 
the fact that tho line, although possessing a compara¬ 
tively sharp peak, drops to zero very slowly on this 
side, and extends almost to tile L n lino Making an 
allowance for tho slit width of the mstmment, tho 
wav o-length difference between tho maximum of 
intensity of the line and the end of the ‘tail’ is, for 
copper, 1 '21 A. This corresponds to the large energy 
difference of 77 5 eleition volts The other three 
elements give eneigy differences somewhat less, but 
of tho same ordei 

The distribution in tins band, namoly, a fairly 
sharp short wave edge and a gradual diminution on 
tho other side, suggests that tho nloctrons in the 
initial state (Afiv, v) may follow, very roughly, a 
Fermi distribution Such an explanation has been 
shown to bo applicable to the K a lines of a number 
of the light solid elements in which the initial state 
contains the valence electrons 1 In tho present case 
the Afjv, v electrons are expected to be only partially 
bound, and some such distribution is therefore not 
altogether unexpected. It might be anticipated that 
the energy distubution of the Afiv, v electrons would 
resemble more closely that of a somi-conductor than 
that of a motal, and it is therefore satisfactory to 
note that there is a marked similarity in shape 
between the present bands and that of the K„ line 
of graphitic carbon 

Taking the value 77-5 volts as the onergy-spread 
m a Fermi distributing, the density of Afjv v 
electrons in the motal may be calculated tKo 
result is too high, and corresponds in fact to the 
impossible value of 37 electrons per atom. It 
seems very likely that this is because the electrons 
are not completely free and cannot, normally, 
occupy the wholo of the space in the lattice of 
the metallic crystal. Assuming that the number of 
electrons in the Afjv, v group of copper is 10, ono 
obtains the result that these are free to move m 27 
per cent of the volume of the crystal 

F. C. Chalkhn. 

University College, 

London, WC.l. 


■Hourton, PM It JUt, U. 1791 1931 

Phvt. Ptt , 46 , 602, 19& 46 , 376, 1934. 


O'Brytn and Skhuiar, 


The Phenomenon of ‘Wings' as a Vibrational Raman 
Effect: A Correction 

We have shown in our previous experiments 1 that 
tho wings accompanying tho primary scattered lino 
m liquids are mostly connected not with the rotation 
of molecules but with slow oscillations probably 
characteristic of tho crystal lattico, and have pointod 
out that this phenomenon is thus connected with 
quasi-crystallmo structuie of liquids 

In our note in Nature of March 16, 1936, an error 
has crept in the data and photograph giv en for tho 
crystal of naphthalene do not, in fact, refer to this 
substance, but to the p-dibrombonzono crystal In 
the case of naphthalene crystal, wo hnvo observed m 
the region of wings four Ramon luies with frequencies . 
9,^46 4™ *, v,-73 cm v s = 109 cm-‘and v, = 124 
cm _1 

We give in tho following table the oscillation 
frequent les in the region of wings for crystals so far 
oxaminod by us In all the substances studied, tho 


CrysUUlne nubstanco 

FrequonelM Ip cm 1 

Benzene V,H, 

p-Dibromtenmic C,H,Br, 
D'phenylether (C.H,),0 
NaphtliAlenc C„H, 

62 104 

20 38 93 

22 38 67 104 

46 73 100 124 


benzene ring is present, and this may pxobably explain 
the appearanco of frequencies common to some of the 
crystals 

We have studiod tho state of polarisation of new 
lines in the crystals of p dibrombenzene and diphenyl 
ether whon the exciting light was unpolansed and 
polarised For different lines, various coefficients of 
depolarisation p wore found, ranging from p = 0 to 
p~;l For ono line of p-dibrombenzene, v = 20 cm _1 , 
we have found p^»l (in the case of polarised exciting 
light) Moreover, the coefficients of depolarisation for 
these luies depend upon tho orientation of the crystal 
As m melting tho crystal, these Raman lines 
broaden in a continuous spectrum around the 
primary lino, it is not surprising that m many liquids 
tho wings are strongly depolarised Tho depolarisation 
factor p B -»$, which is to be expected for rotational 
Raman linos, found for the wings by some observers 
when unpolansed exciting radiation was used, can 
be regarded as a fortuitous coincidence 

E Gross. 

M. Vukb. 

Optical Institute, 

Lenmgrad, 

April 7. 

1 Nature, 188, 100, Jan. 19; 431, March 16. 1936. 


Distribution of Nuclear Mechanical Moments 
Toransky has suggested 1 that some important e 
might bo attached to the relatively frequent 
occurrence of small values of those nuclear spins 
whieh seem to be due to neutrons, as compared with 
protons Even without a detailed nuclear model, an 
interpretation of tho trend may be given 

The nature of the effect of the exclusion principle 
on the average energy of similar particles is well 
known. The symmetry of -states with opposite spin 
allows the particles to have a smaller average kinetic 
energy and energy of binding than they might have 
with parallel spins. This tendency (together with 
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the favour bestowed by second-order effects on the 
spin with the greatest number of states) seems to bo 
effective in making even numbers of neutrons and of 
protons have zero moments But for protons this 
preference for opposite Hpins is opposed by the effect 
of tho exclusion principle on the average repulsive 
electrostatic energy If the spins are parallel, the 
particles avoid very small separations, thus decreasing 
the average Coulomb energy Sint e the binding-type 
energy is apt to have no singularity at coincidence*, 
the Coulomb energy may predominate at small 
separations and bo relatively more important in 
determining spins than in questions of stability 
Although the actual states of the nucleus are 
probably an intricate mixture of the states of a 
representation of Hingle-particle quantum numbers, 
their energy should be affected by the Hame trends as 
determine the order of states in a simple representa¬ 
tion If we consider a representation winch includes 
orbital moments, the magnetic spin-orbit coupling 
(winch is apt to be very strong, especially in heavy 
nuclei) introduces another tendency toward smaller 
moments for neutrons than for protons If the spin 
gyromagnetic ratio is positive for protons and 
negative for neutrons, as seems likelv from deflection 
data, this tends to make spin and orbital mechanical 
momontH parallel for protons and opposite for 
neutrons. 

D R Inc.1,18 

Department of Physics, 

University, Pittsburg 
May 6 


21). 1935 
137, 1U1J 


Production of Electron Pairs and the Theory of 
Stellar Structure 


In the discussion of problems of stellar structure, 
only the dev lations from the perfect gas laws arising 
from degeneracy due to the exclusion principle for 
the electrons have so far been considered. In fact, 
as has recently been shown by one of us 1 , these 
deviations mvolve far-reaching limitations on the 
possible stellar configurations under given conditions. 
Thus, it can be deduced from the form of tho equation 
of state of a degenerate gas, taking due account of 
relativity, that in order that degeneracy should 
develop in any part of a star, the ratio p of gas 
pressure to total pressure at that point must satisfy 
the condition 


96° 1 -p 

n*' ' p < 1 


(1) 


and on tho standard model, in which p is assumed 
to be constant throughout the star, this implies the 
existence of a critical mags 


*= 6 60 ( 2 ) 

(O denoting tho mass of tho sun and p the molecular 
weight) above which degeneracy cannot set m at 
all. A study of the equilibrium of completely de¬ 
generate gas spheres leads further to the result that 
there is an upper limit 

M t - 5 7 O (3) 

to the masses of such configurations ; this affords the 
possibility, for stars of mass ^ M % , of a course of 
evolution leading to complete degeneracy through 


intermediate stages comparable to tho observod 
white dwarf configurations 

Quite another type of deviations from the perfect 
gas laws, however, arises from the existence of a 
definite distribution of positrons as well as electrons 
m equilibrium with temperature radiation, and m 
this note wo desire to point out the bearing of this 
fact on the theory of stellar stnieturo, and especially 
to indicate to what extent the conclusions summarised 
above have to be modified 

In the first place, no effect of the latter type ean 
take place if the electron assembly is completely 
degenerate , for in that case all the states of negative 
energy will necessarily be occupied, which on Dirac’s 
well known picture implies the total absence of 
positrons For the theory of stellar structure this 
obvious remark lias the consequence that, under 
white dwarf conditions, tho influence of pair pro 
duetion on the configuration will be entirely negligible', 
and the possibility of evolution mentioned above, for 
starH of mass M„ can be upheld without modifica¬ 
tion 

More generally, tho presence of an equilibrium 
distribution of pairs in addition to the ‘exooss’ of 
electrons, which is proportional to tho material 
density, will give* rise to a correction term m the 
equation of state, and the effect of this term on the 
stellar structures may conveniently be surveyed on 
the standard model It is found that for a fixed 
value of the ratio p, the' correction increases with 
temperature, tending to a finite limit as the tempera¬ 
ture tends to infinity When tho condition (l) is 
fulfilled, the maximum deviation from tho perfect 
gas law is less than 2 per cent, which means that the 
effect is altogether negligible for stars of mass < *, 
m which degeneracy of tho electron assembly is able 
to occur For more massive stars, however, the 
correction term becomes increasingly important 
Thus already when 1 — p - 0 2, corresponding on 
the standard model to a muss of 12 0 O ’, the 
maximum effect amounts to 7 jx>r cent For very 
massive stars, say, of mass greater than 30 Q p-*, 
equilibrium configurations analogous to tho white 
dwarf configurations for massos < M t —but differing 
from the white dwarfs m that the deviations from 
tho perfect gas laws now arise from tho production 
of pairs and not from degeneracy—are therefore 
formally possible, and the question suggests itself 
Do such configurations exist, in Nature ? 

A dotailed derivation of the results here summarised 
is to be published elsewhere 

S C'HANDRASFKHAR 

Trinity College, Cambridge 

L RoSENKEI.n 

Institut for teoretisk Fysik, 

Copenhagen 
April 25 

> R Chundnuekhar, Mon Sot R A S , 96, 207-260 , Jan 1935 


Formation of Mercury Molecules 
It has long been known that mercury vapour is 
ionised by photons having energies considerably less 
than that corresponding to tho ionisation potential 
of the mercury atom Rouso and Biddings 1 showed 
in 1920 that mercury vapour is ionised by its resonance 
radiation, 2537 A To explain this effect, Houter- 
mans* suggested that an excited atom m the 2*P 1 
state of 4 9 volts energy may combine with a meta- 
stable atom in the 2*P, state of 4'7 volts energy to 
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form an ionised molecule and a free electron The 
energy avadable for ionisation of this moleoule is 
(4 9 + 4 7) volts plus the heat of dissociation of the 
neutral moloculo, which Wmans* gives from band 
spoctra data as 0 IS volt, makmg a total energy of 
9 75 volts 

The existence of mercury vapour molecules has 
never been demonstrated So far as chemioal evidence 
is concerned, the ratio of the specific heats and 
vapour density determinations all show that mercury 
vapour is strictly monatomic Nevertheless, the 
occurrence of bands m the absorption and emission 
spectra of mercury vapour demand the present e of 
molecules 



Fw l 

Wo have obtained definite evidence that diatomic 
molecular ions arc produced in mercury vapour by 
electron impact The apparatus consists of an ionisa¬ 
tion chamber containing a tungsten filament and a 
system of gauzes to accelerate the ions, which are 
magnetically analysed by tho refocusing method 
The ionisation chamber can be maintained at different 
temperatures by an electric furnace 

In the four curves shown in Fig 1, tho total 
accelerating potential applied to the ions was 26 
volts, six volts being used to draw the ions out of 
the region where they are formed, and another 
twenty volts to accelerate them into the analyser 
The broken curve in Fig 1 (a) shows the result 
obtained when tho pressure of meroury vapour was 
0-0010 mm of mercury The ourve shows the 
presence of Hg+ and Hg*+ ions, but no trace of a 
molecular ion. The continuous ourve in Fig 1 (a) 
shows the result obtained for a pressure of 0-28 mm. 
of meroury. In addition to the atomic ions, there 
now appears a strong peak of Hg,+ ions Tho energy 
of the electrons produomg ionisation was 100 volts 
for both curves. Fig 1 (b) shows the result obtained 


when the energy of the electrons was reduced to 20 
volts, and Fig. 1 (c) for a beam of 14 volts. The 
curves are not drawn to the same ordinate scale 
Wo see that as the energy of the electron beam 
decreases, the ratio of molooular to atomic ions 
increases, until at 14 volts the probability of atomic 
ionisation is so small that the atomic ion peak does 
not appear The fact that tho molecular ion peak is 
still quite strong provides evidence for the theory that 
tho molecular ions are formed by mutual attachment 
of two excited atoms or of an excited atom with 
a normal atom Measurements of the variation in 
height of tho molecular peak with pressure indicate 
that it vanes with the square of the prossure, 
which supports the above theory 

This theory of the formation of tho molecules 
clearly reconciles the chemical evidence of their non¬ 
existence with the band spectra evidonce of their 
presenco , for, unless the atoms are exoited by light 
or electron impact, tho vapour may remain mon¬ 
atomic This would require the neutral unexcited 
molecule to be unstable 

Work is in progress to determine the variation with 
electron enorgy of the probability of formation of 
the molecular ion, and an investigation of the nature 
of the ion formed by irradiating the vapour with tho 
resonance line 2537 A is also being undertaken A 
full account of these experiments wdl be published 
shortl y F L Aknot 

Tho University, J C Milligan 

St Andrews 
April 29 


• Wlnaiu, Phvt Rrr , 8*?, H97, 1931 


A Simple Method of Heterochromatic Photometry 

As is well known, it is difficult to compare the 
intensities of lights of different colour Wo can tell 
when one is much brighter or much darker than the 
other, but values obtained for tho point of balance 
by tlie direct methods differ widely amongst them¬ 
selves It is consequently necessary to use the flicker 
photometer or tho stop-by -step method , m tho latter 
method a scries of lights of different colours mtcr- 
mediate between the colours to be eomparod is used, 
and the one end colour is compared with the first of 
these, tho first with the second, the second with tho 
third and so on Thus by reducing the difference in 
colour its disturbing effect is eliminated at the expense 
of some time and a cumulative error in the settings 

I have found that lights of different colour can 
bo compared easily by tho ordinary Rumford or 
shadow photometer, if the rod is replaced by a 
partially transparent strip of glass. Tho method is 
most easily understood by the description of a 
particular case 

A green inside-colour-sprayed 40-watt Osram lamp 
was compared with an 8 c.p. carbon lamp The 
matt glass screen of the photometer was at 0 cm. 
on the bench and the Sop, lamp at 380 cm. As rod 
I used first of all a strip of black paper mounted on 
a plate of clear glass, then a strip of fogged photo¬ 
graphic film mounted on a similar plate, and finally 
a lighter strip of ,film mounted on another plate 
The two films transmitted respectively about A an( * 
J of the light incident on them. With the opaque 
stnp the.one shadow was green and the other orange ; 
with the dark film, owing to the colours mixing, the 
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difference in the colours of the shadows was not so 
pronounced, and with the light film it was loss still 

The same observer then made ton settings with 
the opaque strip, ten settings with the dark film, 
and ten settings with the light film The moan 
position of the green lamp was found to be at 162 2 
cm , 160 9 ctn , and 171 1 cm in the throe cases, 
the probable errors of tho means being 3 5, 1 0 and 
2 9 cm respectively Thus the dark film gave the 
moat accurate and tho opaque strip the least accurate 
results It is obvious that for each pair of lights 
there must bo a most favourable density for the film, 
for if it were perfec tly transparent, there would be 
no shadows 

It would be interesting to compare the aeeur.u > 
of this method with that of the step by-step method, 
but the comparison should be made by someone 
practised in the routine of the latter method 

R A Hovstoun 

The University, 

( MayT 

Preparation of Colloidal Metals 

In the course of an investigation of the properties 
of thin dielectrics at high field strengths, an interest¬ 
ing phenomenon lias been observed, involving the 
passage of substances through tho dielectric, and lead 
mg to a method for the preparation of colloidal 
suspensions of liquid metals and alloys in semi 
conducting media 



Referring to the diagram, if a cup-shaped semi- 
permeablo membrane (for example, 0 1 mm thick), 
prepared from cellulose acetate and containing a 
semi-oonducting liquid such as tricresylphosphate, 
is immersed in a bath of mercury, then an electric 
field of the order of 40 kv /mm. appliod between 
the mercury and the tricresylphosphate will cause a 
oopious flow of mercury through the cellulose acetate, 
the morcury remaining colloidally dispersed in tho 
trioresylphosphate Either alternating or continuous 
voltages may be used, but in tho latter case tho 
polarity must be as shown. The mercury is covered 
with a thin layer of the scarf-conducting medium, 
which serves to wet the surface of the cup as the 
latter is lowered into the mercury The suspensions 
made by this means have remained stable for con¬ 
siderable periods, A> Morris Thomas 

E B Wbdmore 

British Electrioal and Allied Industries 
Research Association, 

15 Savoy Street, 

London, W.C 2. 

May 14 


Influence of an Electric Field on the Thermal 
Conductivity of a Solid 

A substance with a permanent electric moment, 
such as bees-wax, was allowed to solidify m an 
electric field Afterwards it showed permanent 
greater thermal conductivity in tho direction of the 
field, which had been appliod boforo solidification 
occurred, than when it solidified without an oloitrio 
field When an alternating held (50 cycles) was 
applied during tho solidification, no alteration of 
thermal conductivity was noticed 

riEKHAKr ( lllOFTZINUER 
Third Physical Institute of the University, 

Vienna 
Mareh 25. 


Cryolysis, Diffusion and Size of Particles 

PaocREniNu from earlier considerations 1 , the v icw 
was put forward recently that under the effect of 
freezing*, particles of aqueous solutions of lyophilic 
biocolloids will undergo disaggiegation or aggregation 
according to the prevailing concentration of tho 
particles 

To test the validity of t his conclusion, furthor expen - 
ments were carried out with tho object of determining 
the speed of diffusion of frozen (at - 17° and —79 (' ) 
and unfrozen solutions of sodium oleat-e, ovalbumin 
and polyacrylic iw id Under our experimental con¬ 
ditions anti with these substances, it could be shown 
that the effect of freezing causes in solutions of con¬ 
centrations up to 1 per cent a disaggregation which 
could be measured by an uicreasod speed of diffusion, 
and in solutions of concentrations higher than 1 5 pci 
cent an aggregation manifesting itself by a decreased 
speed of diffusion in comparison with that of the 
unfrozen solutions There was only one exception 
obsetved This occurred in experiments earned out 
with freshly prepared solutions of poly acrylic acid, 
due to the fact that this substrate swells before it 
undergoes solution The more the concentration is 
dunmished, the more the disaggregation prev ails , and 
the more the concentration is increased, the more we 
oan observe an aggregation which may lead up to a 
coagulation 

These observations may afford further support to 
explanations given elsewhere for the transient 
increase ui activity of frozen solutions of zymases, 
jieroxidases and tyrosinase m connexion with the 
carrier theory* of enzymatic activity, may also 
explain tho well-known effect of increased fertilit \ of 
soil after a severe wmtor period, and may also luiv o 
some bearing on the explanation of the behav lour of 
certain lvophobic colloids during the freezing of 
muscle plasma 

Details of these experiments will be published 
shortly elsewhere 

F F Nord 
F E M. Lamjk 

Department of Veterinary Physiology, 

University of Berlin 
April 15 

1 F F Nord, NATIHE, 190, 82, 1927 Trail* Famiay .W 2« 760, 
1930 

1 F F. Nord, Snmrt, 7#, 54, 1932 

•A P MAthews And T H. Olrnn, I Hint FVm 9 51 1911 
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Products of Hydrolysis of Glycogen 
Attempts in this laboratory to repeat the isolation 
of a trisaccharide fium the products of hydrolysis of 
glyrogen by glycerol extracts of muscle, os described 
by Harbour 1 , have boon unsuccossful , this is in 
agreement with the results recently reported by 
Curruthors* 

In (onflrrnation of Barbour's results, liowe\er, it 
was found possible to obtain a hydrolytic product 
with a reducing power equivalent to 30-33 per cent 
of the glycogen disappearing, and to obtain there 
from a phenyl osazone similar in crystalline form to 


that described by Barbour. Nevertheless, attempts 
at purification of the products of hydrolysis according 
to the methods described by Barbour were uniformly 
unsuccessful, and in viow of similar negative results 
reported by Carruthers, investigation of this trisac- 
chartde appears to merit further consideration 

Chabi.es H Gray 

Department of Physiology and Biochemistry', 
University College, 

London, W C 1 
April 4. 


•J Biot ('hem 


Points from Foregoing Letters 


Lord Rayleigh reports that vitreous boron 
trioxidc, like vitreous silica, allows helium to pass 
thiough it Single crystals do not allow the passage 
of helium, and the report of a previous positive result 
with beryl crystal is now withdrawn 

Using a new mass spectiogiaph and ions from a 
vacuum spark, Prof A J Dempster finds that 
platinum consists of five' isotopes and that rhodium 

With an improved experimental apparatus, W 
Ehronberg and HuCluenShan find that slow neutrons 
are absoibcd exponentially by cadmium and silver, 
with production of radioactive elements This 
suggests that either the active neutrons are of fairly 
homogeneous speed or that a difleronce in speed does 
not greatly affect then chante of collision with the 
nuclei 

Van’t Hoff predicted sixty yeais ago that optically 
active substituted compounds could be prepared from 
the hydrotarlxm nllene By means of optically uetiv o 
catalysts, Dr Peter Maitland and Dr W H Mills 
have now succeeded in preparing stable doxtro and 
liov orotatory alleno derivatives 

Dr A Muller has ealculated from X-ray data the 
volume occupied by a CH, group in organic com¬ 
pounds of the straight chain and of the ring type 
The molecular volumes are identical at low tempera¬ 
tures, but as the temperature increases the CH, in 
a straight-chain compound occupies more space than 
that of a ring compound, possibly duo to its greater 
mobility 

Having observed a heart-urchin, Echmocardium 
cordatum, climbing on the vertical wall of a gloss 
tank, a way in which it never acts m its natural 
surroundings, Prof E VV MacBride suggests it is 
the result of a latent habit, inherited from ancestors 
more like the ordinary sea-urchin, which is pre¬ 
eminently a climber 

Potassium salts increase the lactic acid formed in 
brain tissue, through the breakdown of glucose (in 
the presence of oxygon), and oaloium opposes the 
effect produced by potassium K Dixon and Dr E 
Holmes believe this to bo due to a change m the per¬ 
meability of the coll membrane, which regulates the 
amount of glucose that reaches the oell enzymes, and 
that oxygen, like calcium, decreases this permeability. 

J G. Bald finds that the relation between the 
concentration of virus particlos introduced into host 
plants and the number of lcsicnH produced, as ex¬ 
pressed by the formula of Youden, Beale and Guthrie, 
applies only to carefully purified suspensions of virus 


From measurements of the intensity of soft 
X radiations obtained from copper, nickel, cobalt and 
iron, and from the distribution of electronic energy 
deduced therefrom, F C Chalklin infers that the 
electrons in those elements are not completely free 
and cannot normally occupy the whole of the space 
in the lattice of tho metallic crystal 

In a previous communication dealing with the wings 
accompanying the primary scattered lino in the Raman 
spectrum of liquids, I)r E Gross and M Vuks gave, 
as for naphthalene, certain data and a photograph 
obtained with a p dibrombenzene ciystal They 
now correct this error, and give additional data 
concormng oscillation frequencies in the region of 
the wings, and the state of polarisation of new lmes 
in crystals of p -dibrombenzene and diphenyl other 

Deviations fiom the gas laws may arise from tho 
existence of a definite distribution of positrons and 
electrons in equilibrium with temporaturo and radia¬ 
tion From this effect S Chandrasekhar and Dr. 
L Rosenfold doduco the possible existence of stars 
of vory large moss and low luminosity, similar to 
the white dwarfs, owing their stability to different 
causes 

By analysing magnetically the ions produced 
in mercury vapour at various pressures and volt¬ 
ages, Dr F L Amot and J C Milligan show 
that molecular mercury ions exist. These are 
apparently formed only by tho union of two atoms, 
of which ono at least must be excited, a fact which 
may explain the conflicting evidence concerning the 
existence of mercury molecules. 

When solutions of sodium oleate (soap) and other 
colloids are frozen, their particles, as shown by the 
speed of diffusion, aggregate if tho concentration is 
highor than 1 5 pier cent, and disaggregate if the 
concentration is less than 1 pier cent, according to 
Dr F F. Nord and F E M Lange This may explain 
the temporary increase in activity of frozen solutions 
of certain enzymes, the increased fertility of sod after 
a severe winter! etc. 

Erratum Dr. 8. Mukerji writes to correct an 
error m tho note on his letter m Nature of Apnl 6 
He points out that the blood-sucking PhleboUnnue 
argenlipes is apparently the vector of Leishmania 
donovam, a protozoon which causes the malarm-like 
fever kala-azar in India P. papatatu, which is a 
vector of L. tropica, a protozoon morphologically 
identical with L. donovan t, produces a localised skin 
infection popularly known as ‘Oriental sore’ or 
‘Delhi boil’, and not the kala-azar fever. 
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Celtic Mythology. In his Sir John Rhys Memorial 
Lecture for 1034, “Aspects of Celtic Mythology” 
(Proc. Brit Acad , 20 Soparate, Oxford, Humphrey 
Milford, pp 44 3s net). Dr A G van Hamel puts 
forward the view that the mythical and heroic loro 
of the Celtic world in its succession of oatli-ntiengtli 
oning gods, divine magicians, spirit® of tho land, and 
exemplary heroes, functioned as a guarantee of 
undisputed possession of the land Gods are rare m 
the original sources of Celtic loro, and there is little 
evidence, except as reported from Gaul, of worship 
or sacrifice The Immortals operated through magic, 
and the important clement in relations with them is 
to avoid tlie mfiingement of taboo Throughout 
Irish myth and legend runs the idea of protection of 
the land, which is especially ensured by knowledge 
of tho local traditions This gives power over the 
demoniacal forces associated with these localities 
There is a graduation in tho magic of protection 
Highest come tho ‘divine magicians’ who, while not 
actually gods, are immortals who protect tho spirits 
of the land and tho heroes such as Finn and his 
followers Next come the spirits of tho land, the 
Tuatlia da Danann in Ireland and tho Children of 
Llyr in Walos , and thirdly there are the heroes — 
Finn in Irish story, Arthur with his knights, corro 
sponding in Walos , and with thorn are the kings to 
whom the actual function of ‘protection’ is entrusted 
Although a great deal of folkloro has gathered around 
both Finn and Arthur, it is improbable that either of 
them existed as men, although it is possiblo that m 
tho latter a pro-existing function of ‘protection’ may 
have been attached to some prommont figure Tho 
common elements in tho function of ‘protection’, 
which is directed especially against magical forcos, 
as seen in their exploits of slaying wild animals, 
especially boars, points to the mythical ongm in tho 
two instances The significance of these heroes lies 
in their exemplary character They are paradeigmatic, 
that is, the recitation of tho logonds m analogous 
circumstances ensures the like event Hence the 
importance of the legends in education and tho 
prominence of apprenticeship in the Druidioal 
system 

Early Indian Iconography. In connexion with the 
figure of a squattmg goddess on the underside of a 
terracotta figure of a toad, Mr K do B Codrington 
has raised tho question as to the derivation of certam 
hybrid forms, and of this figure in particular, in the 
early development of Indian iconography of tho 
Mathura school (Man, May, 1935) The figure under 
consideration is in the Viotoria and Albert Museum, 
South Kensington. It has no known podigroe, but 
almost oertafhly came from Mathura, the capital of the 
Kushan dynasty, and may bp assigned to tho early 
second century A d. This derivation is supported by 
the treatment of the figure and the details of the 
beaded belt, necklaco and hair, which are all in tho 
native Indian tradition. On the other hand, the posi¬ 
tion of the goddess and her association with the toad 
point to the Baubo toad-goddess myth, which Dr. 
M. A. Murray has brought into association with the 
Sheila-na-gig ; and the possibility that the present 
specimen was intended for toilet use recalls the further 
point that Baubo was a hand-maiden Similar 
squatting goddesses, with hands touohmg the 


pudenda, am known in India, as, foi example, the 
Bharhut goddesses and the railing figures from 
Mathura itself The derivation from tho Baubo 
tradition is more probable than an indigenous 
ongm Mathura was tho scene of tho development, of 
Indian iconography, which at this tune was just 
emerging Tho Kushans had just made their wa> 
into India from Central Asia, and on Kamshka’s 
coins the Indian Buddha figure mbs shoulders with 
a polyglot and hybrid Olympus in which appear 
Hellos, Mao, Athro, Marnuo anil others, while at the 
samo time tho hybrid so-called Greco-Buddhist art 
appears in Central Asia, Afghanistan anil Gaud liar a 
If this figure bo accepted as Baubo, it is one of tho 
few, if not the only, example of a directly borrowed 
classical icon The type recrudesces at Bailami in 
the sixth century, anil m the Elura KaUasa which 
was cut by architects from the south In the female 
the posture is associated with tho Devi in some of 
her manifestations os Kali 

Correlation of Physical and Mental Culture. Dr L P 
Jacks in an essay in the Hibbert Journal (January 
1936) doals with tho now movement m phjsital 
culture, which aims at combining it with mental 
culture, and treating it as equally important This 
synthesis, ho says, would give physical culture its 
rightful plaio in education, tho true end of which is 
not tho acquisition of knowledge hut tho harmonious 
development of the whole man At present this is 
roalisod only in the earliest stages of training— in 
kindergartens and Montessori schools though the 
increasing importance attached to manual arts and 
the steady development of the Scout and Guido 
movements are hopoful signs ExcrcisOH involving 
co-ordination and rhythmical ‘patterned’ movement 
arotho chief features of tho new physical culture, and 
it is obvious that what Gailylo called ‘rhythmu 
human companionship’ is essential for the welfare of 
the modom world. All our training must culminate 
in tho interweaving of interests, if we are to bring 
order out of tho prosont chaos, and humanity must 
chango its habits os well as its opinions Thcro is at 
present no true ‘sooial’ system, but everywhere the 
need and desire for it if a new type of education 
existed which developed in men’s own lives the 
qualities they arc always seeking outside, a solution 
■night be found To achieve this, trained lenders are 
essential, and a now profession should bo created , 
then, if the quality of tho human material does not 
decline, tho world may be saved 

Beetles associated with Giant Lobelias and Senecios in 
East Africa. Tho giant species of Lobelia and arbores¬ 
cent Seiwrio constitute one of tho most arresting 
features of the alpine floras of the isolated East 
African mountains Both those genera of plants are 
reprosenfisl there by a number of species, which 
are characterised by highly discontinuous distribution 
It was, therefore, of exceptional interest to study 
the insects associated with these plants, and Dr 
Hugh Scott’s work on the Coleoptera (Linn Sac J , 
Zool , 39 j 1935) will be of value both to botanists 
and to zoogeographers Not less than 49 species 
of beetles belonging to 13 families were found in the 
association Only four of them are widely distributed, 
and eon be regarded as casual visitors to tho plants, 



1004 


NATURE 


June 15, 1935 


while all others represent a highly special fauna 
The genera of which this fauna is composed are 
partly widely distributed, while the others are 
peculiar and are very restricted m their distribution 
These are probably specialised components of the 
Ethiopian fauna The genus Thamnurgua was, 
however, previously known only from the Paliearctic 
region The association between the insects and tho 
plants may be a very ancient one, and the possibility 
of a parallel development of both may be considered 
It is remarkable that, while the alpine species of 
Lobelia and Senrcw are giant members of the 
respective genera, Home of the beetles associated with 
them are also gigantic in comparison with their 
nearest relatives It is also of interest that about 
50 per cent of them are flightless 

Development of a Nemertean ,T F Smith (Quail 
J Micro fici , 77, ft 3, 1935) describes the develop¬ 
ment of Cephalothrix rujifrons, a nemertean worm 
with a direct development The spheneal laivu 
which issues from the egg is equipped with the 
rudiments of most of the adult organs Owing to the 
confusion of the germ layers at the tune of appearance 
of the misodenn, the true nature of the secondary 
body cavity—whether it is a re expansion of tho 
blastoeod or a true < celom—remains a matter of 
doubt (instruliition, effected bv invagination, in 
volves both endoderm and ectoderm, so that, the 
blastopore is earned into the lumen of the gut, but 
this pore afterwards closes and the stomodrum and 
mesenteron are separated Communication between 
these two parts of the gut is re established later at 
or near the point of closure of the blastopore A 
hind-gut is not formed until very late m development, 
and it is considered to be endodermal and not in the 
nature of a proctodieum, that is, not ectodermal 
Tho formation of nephridia and of cerebral organs 
has not been observed and it is concluded that tho 
latter are not present The relationships of the 
various developmental types of the Nemertea are 
discussed and the conclusion is reached that there 
are two types of direct development, that the pihdium 
larva and the larva of Desor are more closely allied 
to the simpler direct, and least specialised type of 
development here described than to the other type 
of direct development seen m the Enopla 

Enteropneust Larvae (1 .Stiasny has published an 
account of the Urns' Tomana larva* found in the 
Bay of Naples (Pub del Staz Zool di Napoli, 16, 
Fasc. 1 ; 1935) Two of these, T Krohni, Stiasny, 
and T te.rgeatma, Stiasny, are recorded for the first 
time in that neighbourhood They are provisionally 
identified as the larva? of GltAaobalanus nunutus and 
G elongatus respect iv oly The third species is shown 
definitely to be the larva of Balanogloasus clavigerua 
An account is given of the biology of G. mmulus 
Stiasny has also described elsewhere several exotic 
Tomana larva* (Verhand Kon A lead Wet. (Twoedo 
Sectie), 34, No 2 , 1934), of which two, T ramanu- 
jam\, a balanoglosBid type of larva, and T. uchtdat, a 
ptyohodera type, are new species Useful comparative 
tables are given of the diagnostic characters of the 
various species 

Growth and Tropistic Responses in Plants. Results of 
mat interest are summarised by Prof. F. A. F C. 
Went (Biol. Rev., 10, No 2) in an account of the 
modem work on growth and tropisms carried on ui 


his laboratory. In these investigations the eoleoptde 
of oats and other grasses, a hollow cylinder m which 
the first seedling leaf develops, has been of much use 
If the eoleoptde is amputated, growth stops for about 
three hours owing to the removal of a substance 
(auxin) evidently produced in tho young tip This 
substance diffuses into agar and can thus bo used 
to measure tho effect on growth rate when applied 
to other seedlings Innumerable experiments w ith 
this basis havo been carried out in tho lost decade 
Auxin a can be obtained from animal urine, where 
it is in turn derived from plants It is an organic 
hydroxy-acid, while auxin 6 is a keto acid, and a 
third growth substance discovered by Kogl is 
p-indoly 1 acetic acid These substances have no 
effect on coll division, but they increase tho plastic 
extensibility of tho cell walls Auxin retards the 
growth of roots, probably by extending the transv orse 
cell walls It moves only from tip to base of the 
eoleoptde, its movement being very rapid and only 
accounted for by tho aid of protoplasmic streaming 
Its production is inhibited by ethylene, which stops 
growth when present in very minute quantities 
Many experiments go to show that both photo- 
tropism and geotropism can be explained by the 
movement of auxin in the plant The shaded side 
gets more auxin than the illuminated side, and so 
grows faster Negatively geotropic organs respond 
in the same way, but auxin inhibits the growth of 
roots and so gives positive geotropic curvature's Tho 
relation of these responses to the statolith theory 
is not discussed 

Germination Experiments with Peas m Heavy Water 
J Bnm and L Tronstad have made several sene's of 
germination experiments with two forms of peas 
(Pisum sativum) at high, intermediate and low con¬ 
centrations of heavy water (Kyi, Norake Videnakabera 
Selskaba Fork , 7, 171 , 1934) Germination took 
place up to 40 per cent D,0, but not from 50 per 
cent and upwards, which is m agreement with the 
results of CJ. N Lewis with tobacco seeds The alleged 
stimulation of growth at low concentrations could 
not bo confirmed Tho experiments were complicated 
by the formation of moulds, which took place up 
to the highest concentrations employed, nam*ly, 
98*4 per cent D,0, as was found by K F Bonhoefter 
and his collaborators 

Landslides in Japan Prof N Miyabe has mado a 
careful study of the distribution and phenomena of 
landslides m Japan (Earthy Res Inst Bull., 13, 
85-113, 1936). They havo recently been most 

frequent in tho prefectures of Nagano and Niigata on 
the north west side of the Mam Island, the rocks m 
which they occur being chiefly shales Tho rates at 
which they move vary widely, from about a foot a 
year to 100 feet an hour. In the above prefectures, 
thoy occur moBt frequently in April, with a smaller 
maximum in July; the former may be caused 
by the molting of the previous winter’s snow, 
the latter by the heavy summer rains. Thus, the 
factors most effective m starting landslides are 
(1) destructive earthquakes and (2) water, ram and 
melted snow. 

Dust Separation by Electrostatic Methods. The most 
efficient method of removing dust and water, tar and 
other liquid particles from air and gas appears to 
be the electrostatic method of which Sir Oliver Lodge 




June 15, 1935 


NATURE 


1005 


was the pioneer more than fifty >ears ago. There 
are now some 3,000 eloctric filters employed in a 
wide range of industries, and 96-98 per cent of the 
total dust can be removed from the gaseous medium 
irrespective of the size of the particles In an article 
on the advantages of electrostatic methoils of dust 
separation published in the March number of the 
Electrical Power Engineer, it is stated that tho 
modern ‘Lodge-Cottrcll’ service represents an associa¬ 
tion of the patents, reseaiclies and experience of 
several companies It includes the companies of Sir 
Oliver Lodge and his associates in Great Britain, Dr 
F O Cottrell in the United States and Dr Erwin 
Moller m Germany The basic principle consists of 
towers through which passes the fume-laden air In 
the towers is a series of vertical metal pipes called 
the collector electrodes which are connected with tho 
earth The discharge electrodes are from points on 
rods or wires hung close to the collector electrodes 
These are connected with a high-tension power supply, 
and thus brush discharges take place from the points 
All the solid and liquid particles m the fumes are 
repelled against the collector electrodes and either 
fall down to tho bottom of tho tower into a hopper, 
or adhere to the electrode, the dust-free air or gas 
passing on To get rid of the adhering particles, motor- 
driven rapping hammers vibrate the electrodes and 
shake off the dust The high voltage is produced by 
a motor-driven rectifier operated by tho ordinary 
electric supply Owing to recent improvements, tho 
electric power required per million cubic feet of gas 
is less than two electric units (2 kwh ) 

Failure of Aircraft Propellers in Flight, With the 
ultimate aim of solv ing the larger problem of tho causes 
of failures of aircraft propellers in flight, a very 
interesting senes of mvinstigations into the effects of 
vibration is being made at the National Bureau of 
Standards of the U S Department of Commerce 
The fatigue fractures usually exhibited suggest that 
such failures are duo to alternating stresses set up 
by vibration and, m order to obtain data on thus 
aspect of the problem, it was decided to ascertain 
experimentally the frequencies and stress distribution 
of non-rotating blades subjected to vibration, and to 
compare with these the values as computed by tho 
usual theoretical methods (J Research Nat Bur 
Stand , Feb 1936) The experimental procedure 
consisted m applying, at the hub, oontrolled impulses 
and in measuring tho amplitudes of tip vibration 
and the corresponding strains at various points along 
and across the blade From these observations, stress 
distributions for both fundamental and second 
harmonic modes were obtained For tho calculation 
of the same values theoretically it was necessary to 
simplify the problem by making such assumptions 
as that all cross-sections are symmetrical and their 
axes of constant direction Tho very divergent results 
obtained woulfl appear to throw doubt on tho validity 
of such assumptions, particularly in their influence 
on frequency values It would seem almost necessary 
in such a case where tho actual blade of experiment 
differs so materially from the theoretical blade of 
calculation to make a blade conforming to the 
theoretical conditions, and to oompare the experi¬ 
mental results obtained from it, on one hand, with 
those of the actual blade, and, on the other hand, 
with the theoretical results which, properly, apply 
to it. Such an intermediate experiment would 
considerably help in determining the value of the 
investigation. 


Tautomerism of Acetyl-Acetone. That acetyl-acetone 
exhibits tautomerism has long lieen discussed in text¬ 
books, but that several tautomeric forms of the com¬ 
pound can co-exist is less familiar (G T Morgan, 
J Chem. Soc , April 1936) Examination of its re¬ 
actions with the tetiachlorules of selenium and 
tellurium have revealed itH i oinplex nature The 
univalent radical C s li ; Oj is known to combine with 
many different elements to form three distinct typos 
of derivatives , but selenium and tellurium differ from 
other elements in yielding denvatives of tho bivalent 
radical CjH.OJ It is shown that whereas the Irans 
monoonolic form icacts with other elements, selemum 
tetrachloride selects the cis form, whilst tellurium 
tetrachloride prefers the dienohc modification, ulti¬ 
mately yielding a (•yclotelluropentancdiono Further 
studies have revealed the existence of a doep-red 
bisarylditelluride, wlnoh is an analogue of azobenzone 

Geometrical Transformations One of tho most 
important topics in analytic geometry is that of 
Cremona and other rational transformations The 
older work ui this subject has been summarised in 
tho “Kncyklopadie der mathematischen Wisson- 
schaften” and Bulletin 63 of the National Research 
Council (Washington, 1928) Miss H P Hutlson’s 
‘‘Cremona Transformations in Plane and Space” 
appeared in 1927 So much work has been done since 
theso publications appeared that it lias now been 
necessary for the National Research Council to issue 
a supplementary report (‘‘Selected Topics in Algebraic 
Geometry”, 2, Bulletin 96) After a list of twenty-one 
books (none earlier than 1924), there follow six 
chapters dealmg respectively with curved and luled 
smfaces, mapping, systems of lines in n-dimensional 
space, Cremona transformations, multiple corre¬ 
spondences, surfaces anti varieties Each chapter 
ends with a bibliography, the shortest of which 
mentions 79 papers, and tho longest 239 The report 
is of great value to the working geometer 

Spectroscopic Parallaxes of Stars An important cata¬ 
logue of spectroscopic parallaxi-s has just been pub¬ 
lished by Prof W. S Adams and others of the Mount 
Wilson Observatory (Astrophys J , 81, 187 , 1935) 
The methods used are the same as those in previous 
work of this kind, namely, the comparison of the 
intensity of a lino sensitive to absolute magnitude 
with a neighbouring line of fixed intensity, calibrating 
ourves connecting tho intensity difference with 
absolute magnitude being constructed from the 
known data of trigonometrically measured stars As 
somo of the lines used are really blends, separate 
curves have to bo drawn for groups of stars within 
narrow ranges of spectral type Tho only differences 
between tho method of this latest, list and that of 
earlier ones from Mount Wilson ho in the use of 
some additional pairs of lines, and in the application 
of minor corrections to the reduction curves on 
aocount of the largo increase in the available number 
of trigonometrical parallaxes Tho now list contains 
the spectroscopic absolute magnitudes and parallaxes 
of 4,179 stars, mostly of types F-M, but with a few 
A-typo stars, and includes most of tho stars given in 
previous lists (completely re-measured) All Boss stars 
of theso types north of declination —26° are included 
as well as many fainter stars from the selected areas 
or of special interest on account of proper motion 
This is the largest catalogue of stellar parallaxes 
hitherto published, and tho Mount Wilson observers 
are to be congratulated on tins result of their labours. 



1006 


NATURE 


June 15, 1935 


The Twin Polygraph and Strobograph 
Ultra-rapid Cinema-photomicrography 
By A G Lowndes, Marlborough College, Wilts 

T HE process consists priniauly of filming rapidly receive several images (hence polygraph) If the 
moving micro organisms by means ot inter- object is still, the images will be superimposed and 
mittent light. The source of light is an open arc light will coincide, while if the object moves they will bo 
and the intermittent character is obtained b> rotating, spread over the frame of film 

at lugh spoed, a suitablo disc, pierced by one or With certain objects (for example, a cihum or tlio 
several slots, between the aie and the microscope long antennule of a copepod) it is advantageous to 
The number of exposures jier second obtained in this got Hevoral images on one frame, anil the interpreta- 
way is almost unlimited while tho time of each tion and measurement of tho movement presents 
exposure can be made very small Thus it tho disc little difficulty, but in other oases it is unwise to get 
is rotating at 100 rev a second, and there are 12 slots more than thus) images on ono frame, 
in it, the number of exposures will be 1,200 a second The process was originally invented for tho m- 
If oach slot subtends an angle of 1 J , the exposure vestigation of limb movement of minute Crustacea, 
will be 1/100 x 1/300 = 1/30,000 sec or ciliary movement, etc , and was not intended for 

projecting purposes, but in certain 
eases theso polygraph films were 
highly successful when projected 
Two such films showmg the mov e- 
mont of tho ostraood sperms under 
the highi-st powers of tho micro¬ 
scope were shown in Section D 
(Zoology) at tho Aberdeen meeting 
of the British Association. For 
projecting purposes better films are 
obtained by the strobographic pro¬ 
cess, but such films are onl> 
obtauiablo if the object shows 
metachronal or rhythmic move¬ 
ments In this ease the high-speed 
disc carries one slot, only and the 
speed is timed-m to the object, 
giving the orchnary Btrobosoopu 
effect The camera is then tuned-in 
to the disc so that a single frame 
receives a single image 

The advan tages of the method are 
(1) tho great saving m cost of film , 
(2) the comparatively low cost of 
the apparatus (camera, microscojie, 
motors, arc-light and resistances, 
etc , £360) j (3) the large number 
of exposures per second . (4) the 
ultra rapid exposures 

Attached to tho oyopiece of tho microscope is a The alternative method of obtaining rapid exposures 
suitable cinema camera, and matters aro so arranged is by running the film through a camera at a verj 
that it is possible to soo the object all tho time it is high rate This is the principle of the slow-motion 
being filmed Nearly all cinema cameras work on camera, and has the disadvantage that when m use 
the principle of the intermittent frame, or so that film is costing about 3s. 9d a second, while the camoi a 
during exposure tho film is still and then moves itself (without microscope or fighting) may cost any 
forward one framo ; thq shutter of the camera thing up to £2,000 or even more. The number ol 
cutting off light during the chango of frame In exposures is about 260 a second while the time of 
filming micro-organisms this introduces a difficulty, exposure is about 1/3,000 seo. Slow-rootion films 
for if an organism gives a spasmodic leap, the critical are, however, eminently suitable for projecting pur 
point is as likely to occur during cut-off as during poses. Another disadvantage is that the camera onl> 
oxposure. In order to overcome this, a microscope attains full speed after an interval of 1-2 sec , and 
is used possessing a single objective but two eye- about 24 ft ef film is wasted every time the camera 
pieoes, while the camera is constructed so that a is stopped. 

film works in conjunction with oach eyepiece, out-off In the polygraphio and strobographic processes 
in one occurring during exposuro in the other. Thus spoed and exposure depend on the disc only, and 
so long as the camera is working, continuous exposure this can run continuously without using film. So far, a 
is assured speed of 24frame8aseoondhasprovedample,andwith 

The next important point is that the speed of a twin film the cost is fid. a second, or 3d with a single 
the camera is not that of the high-speed disc ; the film. Tho spoed of the disc can be varied and the 
two are worked quite independently by separate slots are adjustable, so that the time of exposure, 
motors The speed of the camera is much lower than the interval between exposures, and the number of 
that of the disc, so that each frame of film will exposures a second can all be adjusted to suit the 
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object. The camera can be driven at speeds varying 
from 20 to 120 frames a second, while a single or 
twin film cam bo used At these low rates the i amera 
can be started or stopped practically mstantancously 
without loss of film, and one can expose either l ft 
or 100 ft 


1007 


The apparatus is somewhat cumbersome, since the 
arc and high-speed disc must be on separate stands 
or tables from the camera and microscope, whilo in 
high power work the camera itself with its motor 
must bo insulated from the microscope, otherwise 
vibration will cause dilbeulties 


International Congress for Scientific Management 


T HE International Congress for Scientific Manage¬ 
ment to be held m London on July 15 and 
Hubsoquent dates is the sixth of a series which have 
boon held ui various European capitals since 1924 
Tho hosts of the Conference arc a Couni il—nominated 
by a number of societies interested in one phase or 
other of the management movement, and the 
technical societies—which has appointed an executive 
committoo composed of outstanding industiinl loaders 
and others with Sir Gisirgo Beharrel) as chairman 
The patron is HRH Tho Prince of Wales The 
organisation is in the hands of committees having 
as chairmon. Dr E E Armstrong, Sir Henry Fowler, 
Mr G R. Freoman, Sir Gooige Couithopo, Prof 
Winifred Cull is The genesis of the invitation is the 
desire both to entertain tho delegates in England, to 
show that Britain has a factory and business organtsu 
tion fully up to the most modem praetue, and to 
arouso public mtorost in goneral in tho subject of 
scientific management 

The work of tho Congress is dn ided into six 
sections each of which will hold four technical ses¬ 
sions Tho sections will deal with development, 
distribution, educational and training, manufacturing, 
agricultural and domestic management resjiectively 
At each session, papers falling under a specific heading 
will be discussed The papers, of which there are two 
hundred, in six distinct volumes, aro already in type 
and have been circulated to members . each paper 
has a summary in three languages The papers for 
each session have been summarised by an expert 
rapporteur , which summary alone will bo read, 
leaving tho session available for discussions which 
aro to be the mam feature of the meeting Presidents 
of eminence—mall twenty-four—have been obtained 
for each session 

The Conference will be opened at noon on July 15 
by H R H Tho Princo of Wales, who is taking a 
keen interest in it and is expected to speak at some 
length on particular phases of the subject 

The subject chosen for the first plenary session is 


tho topical one of management problems arising 
from Government mtervention, which is expeited to 
give rise to an illuminating discussion 

Till' second plenary session will be devoted to 
consideration of tho simplification of data, the place 
of statistics and tho standardisation of terms 

A large number of visits has been arranged to 
factories and to places of interest for members ot 
tho agricultural anil domestic science sections 

At tho end of tho Congress, tours ha\ e been arranged 
in sjiei lul trains with sleeping i urs to enable the 
overseas visitors to combine tho mspettion of somo 
of our most famed scenery with v isits to somo highly 
organised factories, chosen so as each to illustrate a 
diffoient phase of the management problem The 
social Hide of tho Congress has not boon neglected and 
every opportunity will bo given for members to 
fraternise 

Many of the papers are of outstanding interest and 
make important contributions to the development of 
management regarded as an exact science j the 
authors of the British papers were invited to con¬ 
tribute them by the organising oomrnittoc as repre¬ 
senting tho best experience m tho particular phases 
Tho information accumulated m the volumes is such 
that no industrial library can afford to bo without, them 

It is anticipated that the Congress will have a 
large, if not a record, membership, but its amend¬ 
ments have been made as far as possible sufficiently 
elastic to allow for expansion Thero aro few in 
business or wishing to attain managerial rank who 
are unlikely to profit by attending its deliberations 
moreover, every support is deserves! by the organisers, 
who are working on a purely voluntary basis with 
the sole object of giving testimony to the up-to-date 
state of British business organisation m evory phaso 
of activity 

Intending members should apply immediately to 
Mr Harry Ward at 21 Tothill Street, Westminster, 
S.W l. so that they may receive the Congress papers 
in ample tune to give them the necessary study 


Fuel Research in Great Britain 


T HE Fuel Research Station at East Greenwich 
was open for inspection on June 4, and about 
250 guests were received by Sir Harold Hartley, 
chairman of the Fuel Research Board, and Dr. F S. 
Sinnatt, Director of Fuel Research. The whole of tho 
plant was on view, and tho work in progress was 
explained and demonstrated. 

Particular interest was takon in tho new semi com¬ 
mercial scale plant for the hydrogenation cracking of 
tar to motor spirit. This plant commenced working 
on March 1, and was on view for the first time. It is 
designed to deal with 300 gallons of tar or creosote a 
day. One passage through the plant converts about 


half the tar to motor spirit, and by recirculating (he 
residue tho wholo of the tar can be converted, yield¬ 
ing an equal volume of spirit Demonstrations were 
given of a now plnnt for tho dry cleaning of coal, 
while a washery table was preparing ‘ultra clean’ 
coal containing less than IJ per cent of ash, from a 
commercial coal eontainmg about 5 per cent, Tho 
coed survey that is being oarrietl on throughout the 
coal fields of Great Britain has shown that large 
quantities of ‘ultra clean’ coal of various types can 
readily be prepared if required for special purposes 
The pulverised fuel burners designed at tho Fuel 
Research Station, and now in commercial use, were 
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shown working in both Lancashire and water tube 
boilers A method of dividing a stream of air borne 
coal into two equal streams was illustrated , owing 
to tho unequal distribution of the coal over the cross- 
section of tho pipe when pulverised coal is carried in 
a stream of air, this equal division has presented 
difficulties An ingenious device for estimating tho 
rate of settlement of a suspension of a solid in a viscous 
liquid was on view Tho tube containing the sus¬ 
pension forms part of a pendulum, tho change of tho 
period of swing of whioli is a measure of tho rate at 
which the centre of gravity of the system moves 
downwards This apparatus was designed for investi - 
gations into the stability of suspensions of coal in oil, 
but may have other applications 
The experiments in the full-scale horizontal gas 
retorts, showing the advantages of introducing steam 
during tho last portion of the carbonising period, 
were of special interest to gas engineers 


Fauna of Indian Salt Lakes 

I lKUT-COL R B SEYMOUR SEWELL has 
a made an interesting study of the fauna of 
the salt lakes of Calcutta (/fee Ind Mus , 36, Part 1 
1934) Recent changes in the general character of 
some of the rivers in Lower Bengal have had a 
profound effect on these salt lakes and their 
associated streams, indirectly influencing the general 
character of the fauna of certain areas, silting in 
the rivers and canals due to various causes being 
the main factor in these changes 

Tho chief zoological interest in this brackish wotor 
area lies in tho fact that it forms one of the mam 
highways by which marine organisms gradually 
establish themselves in fresh-water In the neigh¬ 
bourhood of the large river estuaries thero is a very 
great amount of available food, both organic and 
inorganic, anil thero is a considerable lowering of 
the salinity in the surface water Tho coastal species 
must be able to withstand a wide variation of salinity, 
and a further step from brackish- to frosh-water 
would not bo difficult 

The region was almost certainly part of the Bay 
of Bengal, and with a gradual extension of tho delta 
seawards tho water of tho rivers and lakes became 
less salt, but extremely slowly Both marine forms 
from the coastal waters and fresh-water spocios from 
the rivers would be carried into tho salt lakes There 
seem to bo few instances of a definite attempt at 
migration upstream from the sea to tho frosh-water 
areas above tho mflueneo of the tide. 

Although other groups are mentioned and to a 
eeitain extent listed, the copepods are studied in tho 
greatest detail There are tfue fresh-water forms in 
the Hooghly River, and in tho salt lake with the 
pools and canals there are normal brackish-water 
forms; associated with the latter we may get 
definitely marine forms, a gradual change from fresh¬ 
water to salt-water species showing in the plankton 
from the fresh-water of tho river system towards the 
sea. 

With regard to the widely distributed Pseudo- 
diaptomus, it is a question whether migration has 
been from the sea into fresh-water or from fresh¬ 
water to the sea, or from brackish-water into both 
regions. The author is of the opinion that it is of 
marine origin, and that there has been, and still is, 
a tendency towards migration into brackish- and 
on into fresh-water. 


University and Educational Intelligence 

Oambbidcje —Mr G. H A Wilson, Master of Clare 
College and formerly M P for tho University, has 
been elcctod Vice-Chancellor for the academical yeai 
1935-30 

Dr W H Thorpe, of Jesus College, has been re¬ 
appointed University lecturer in entomology Dr 
D. II. Barron has been appointed University demon¬ 
strator in anatomy 

Miss Dorothy Hill, of Newnham College, has been 
awarded a Senior Studentship by the Royal Com¬ 
missioners for tho Exhibition of 1851 

Oxford —Dr N V Sidgwick has been granted 
the title of professor during the tenure of his reader¬ 
ship in chemistry 

Dr A H Gardiner, vice president of the Egypt 
Exploration Society and research professor of 
Egyptology in the Univorsity of Chicago, has been 
elected honorary fellow of the Queen’s Colloge 


In order to enoourago research on eugenic problems, 
anil on the genctical and statistical methods needed, 
if they are to be profitably attacked, the Eugenics 
Society has decided to provide the funds for a 
research studentship of £250 a year, tenable at anj 
of a number of suitable research departments m the 
Unitod Kingdom The studentships will bear the 
name of Leonard Darwin, honorary president of the 
Society To make the awards and administer the 
studentships, an independent committee has boon sot 
up with the co operation of the Royal Society, the 
Royal Society of Edinburgh, and the Royal Statis¬ 
tical Society The studentships will be renewable 
for a second year. 

Thk Social Studies final report of the American 
Historical Association (Scribner, 1934, pp 108, 
1 25 dollars) has become one of the chief subjects 
of educational discussion in America Dealing as it 
does with some of the most vital issues of con¬ 
temporary social life in that country and being, 
accordmg to ono critic, a “daringly realistic” indict¬ 
ment of the present social order, it has, naturally, 
como in for a good deal of abuse In School and Society 
of March 30 appears an address by Prof Jesse H 
Newlon to the American Educational Research 
Association, in which some of tho attacks on it are 
answered Among these are complaints of paying 
lip-service to democratic ideals while knifing them in 
the back by enlarging on trends towards collectivism, 
of countenancing the indoctrination of students with 
subversive ideas, of decrying objective tests and tho 
scientific method generally, of needlessly disparaging 
existing methods of instruction in teacher-training 
institutions as mechanical and sterile, of 1 irrelevant 
criticism of systems of control and administration of 
schools The answers throw much interesting light on 
current educational practices Prof Newlon holds 
that the scientific method has become a sort of fetish- - 
educational research being concentrated on it as a 
chief objective in the delusive belief that it can not 
merely illuminate, but also provide qualitative solu¬ 
tions of problems of educational policy Summing 
up the significance of the report, it dares, he says, to 
make a social analysis and, in harmony therewith, to 
recommend policies for making education a more 
effective instrument for social reconstruction. 
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Science News a Century Ago 

Cholera Statistics for 1831-33 

On June 15, 1835, Sir David Barry read a paper 
to the Statistical Society “On the Statistics of 
Epidemic Cholera as it occurred in Great Britain 
botween the 20tli of October 1831 and 31st of 
December 1832” Sir David divided his paper into 
two mam parts dealing respectively with the progress 
of cholera m Groat, Britain and in the Metropolis 
The disease, he said, prevailed as an epidemic in 
London during the ten months February 0 tmtil 
December 31, the whole number of new eases being 
11,020 and of deaths 5,275 The total numbers 
of now cases and deaths, for Great Britain and the 
Metropolis, were 80,203 and 30,024 rospoctivoly In 
concluding his paper, he made observations on the 
quarantine regulations, in tho course of which ho 
said that tho history of oholera by no means justified 
the apprehension which re-enacted the old expensive 
plaguo-procaution system of delaying tho landing or 
sale of cargoes, until the promulgation of a paper 
by the Central Board of Health in January 1832 
entitled “Reasons founded on Authentic Facte in 
the History of Spasmodic Cholera, for ostablishuig 
a Specific Code of Sanitary Restrictions for 
that Disease, considered indopondently of Plague, 
Yellow Fever, and other Infectious Maladies” put 
a period to the evil England having thus taken 
the initiative in the amendment of tho quarantine 
laws, considerable mitigation very soon followed in 
other countries, with great relief to trade and 
without compromising the security of tho public 
health 

Sir David Barry (1780-1835) had been employed 
by the Government to investigate tho yellow fovor 
epidemic at Gibraltar m 1828 j and, on the outbreak 
of tho oholera epidemic, was sent to Russia to roport 
on it. 

Metamorphoses in the Crustacea 

Among several papers submitted to the Royal 
Society on June 18, 1835, was one “On the Supposed 
Existence of Metamorphosos in tho Crustacea” by 
J. O Westwood, secretary to the Entomological 
■Society A report of this paper in tho Philosophical 
Magazine said • “The author refers the principal 
modifications of form which occur during the pro¬ 
gressive development of animals to the three follow¬ 
ing heads • 1st, that of an animal produced from the 
egg in the form which it is destined to retain through 
life, its only change consisting of a senes of moultings 
of the outer envelope, attended merely by an increase 
in size, and not by the acquisition of new organs; 
2ndly, when the annual at its exclusion from the egg, 
exhibits the (orm which it continues to possess, 
subject to a series of moultings, during several of tho 
last of which certain new organs are gradually 
developed ; and 3rdly, when the form of tho animal 
at its exclusion from tho egg, is totally different 
from that under which it appears at the later 
periods of its existence, suoh change of form 
taking place during two or three of its general 
moultings, and consisting, not only in the varia¬ 
tion of the body, but also a oomplete ohange in 
the nutritive and digestive systems and in the 
acquisition of various new organs. This last 
phenomenon peculiarly characterizes what is termed 
a metamorphosis . , ,” 


Balloon Excursion Extraordinary 

Under the above title, tho Mechanics' Magazine 
of June 20, 1835, quoted tho following extract from 
tho New York Journal of Commerce relating to ft 
balloon flight a short time before “Mr Clayton, a 
volunteer aeronaut m tho West, mivdo an ascent from 
Cincinatti, and was observed to pass off m a south¬ 
easterly direction Nothing more was seen of him 
for a number of days and groat anxiety was felt for 
his safety. At length, nino days after his departure, 
ho returned to Cmcinalti. having made tho most 
oxtraordinary oxcursion on record Ho did not, 
indeed, aseend as high as a number have done liefore 
him, but tho distance ho sailed is beyond all pre¬ 
cedent, being not loss than 350 miles All this was 
accomplished m 9J hours, which is at the rate of 
nearly 37 miles an hour The greatest height to 
which he ascended was about 2$ miles ” Commenting 
on this, tho Mechanics' Magazine said “The longest 
aerial voyage previously on record was, we believe, 
that of M Gamcrm 111 1807, wlio travelled 300 miles 
in 7J hours” 


Societies and Academies 

Dublin 

Royal Dublin Society, April 30 J H Orton The 
biological condition ot ro laid oysters Exceptionally 
high mortality had occurred amongst these oysters, 
but no disease was recognised, and their poor physio¬ 
logical condition and tho presence of ‘chambering’ 
m tho shells mode it probable that the mortality was 
duo to abnormal weather conditions G T Pynb 
A simple titrametno method for the approximate 
determination of milk phosphates This method is 
suitable for tho estimation of solublo and of total 
phosphates J Bayley Butler, J Carroll and 
Miss Kirby . The toxicity of native pyrethrum 
Experiments show that pyrethrum prepared from 
Irish-grown plants approximates in toxicity to that 
obtained from plants grown m England, and exceeds 
that from most other sources. 

Royal Irish Academy, May 13 KG EmexjJus • The 
Faraday dark space Now evidence is brought forward 
to show (a) that resonance radiation emitted from 
the negative glow and travelling in straight lines is of 
importance in fixing the length of tho Faradaj dark 
space , (6) that there is a secondary electron emission 
from surfaces in the Faraday dark space Jambs 
Small and Isobkl K Johnston . Mathematical 
evolution in Composite, including proof of normal 
death of specios Udny Yule’s mathematical thoory 
of evolution is confirmed in detail, but modified by 
the old-age death of species, not according to chance, 
after a limited lifetime Tho ages of the tribes of 
Composite, calculated from Yule’s formula;, in 
doubling periods, when plotted against a time scale 
ur million years, follow an exponential cuive, the 
bat ourve, with tho formula k + nd ■= T 2" For 
Composite, grasses and Angiosperms in general, 
Jc ■» 0’6, d = 0 9, T — 1 09375 million yoars The 
BAT curve is based upon observed points for Com¬ 
posite, but it applies to Mrs. Reid’s percentage 
extinctions for tho Pliocene deposits and to Lyell’s 
shell curve which goes back to Palwocono, with for 
molluscs an 11 million-year doubling period and a 
86 million-year lifetime for species It applies also 
with simplicity to the evolutionary history of species- 
number in Angiosperms back to Jurassio, and of the 
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grasses back to the Upper Cretaceous. The principles 
have been checked by Yule on snakes and lizards, 
and two groups of insoots, so that the mathematical 
forms are generally applicable to both plants and 
animals 

Edinburgh 

Royal Society, May 13 J A. Kitchinu . Ecology 
of intertidal rock surfaces on the coast of Argyll. 
The general and detailed distribution of various 
of the commoner animals and seaweeds on the 
coast of Argyll are described, with special refer¬ 
ence to the effects of wave action, angle of slopo 
of rock surface, mutual interrelations, and other 
factors. Various Fucoids are limited by mochanical 
shook of the waves Certain barnacles require wave 
action, but are restricted by the rubbing of algal 
fronds Various organisms which on wave-beaten 
coasts are confined to deeper water extend up to 
the low-tide mark in very sheltered localities Fucoid 
fronds protect certain organisms from desiccation, 
and overhanging rocks act similarly L J Wills 
Rare and new ostracodnrm fishes from tho Down- 
toman of Shropshire These include one specunen 
provisionally referred to Clenuspts, Kiaer, new to 
Britain , Anglaspis macculloughi, A 8 Woodward, 
a rare form, but in this instanoe abundant and in 
porfoct preservation, which displays many details of 
the boney structure and impressions of the gill- 
pouches and bram-oaae , Tesseraspw tessellata, gon 
et sp. nov , a large form with polygonal tuberoulated 
plates fused into a shield ; Phialaspis, gen nov , 
symondsi , Lank , a largo shield with smooth central 
aroa and tuberoulated bonlor The last two arc 
probably Dreponaspids Ian Sandbman Mathe¬ 
matical representation of tho energy levels of the 
secondary spectrum of hydrogen (3) Using the 
observational data of 0. R Jepposon, the molecular 
constants of tho ground state of H, are calculated 
on tho basis of J L Dunham’s theoretical work A 
somewhat similar analysis is camod out for the 
ground state of H,+ Energy values are calculated 
by tho method of O Jaffa, and a simple mathematical 
formula is found to fit these values in the neighbour¬ 
hood of the position of equilibrium The molecular 
constants of the two states are compared 

Paris 

Academy of Sciences, April 29(0 ft , 200, 1501-1862). 
Emile Cotton • Certam singular integrals Jban 
Cabannbs and Jban Dufay . The Vogard-Kaplan 
bands in the spectrum of tho night sky Discussion 
of the results of observations made between 1633 
and 1035 at the Pic du Midi, Montpellier, Saint- 
Genis-Laval and Forcalqmer Lucre n Daniel : 
Aohenes of deficient appearance in the dandelion. 
Georges Bouligand The conditions of variance of 
propositions Carlos E Debulbfait ■ Correlation 
au sen* des modes J Geronimus. Some inequalities 
for polynomials the first ooeffloiente of which are 
given V. AvaxumovhJ : An extension of the condi¬ 
tion of oonvergenoe of inverse theorems of sum- 
mability. Szolem Mandelbrojt : A problem of 
Carloman concerning analytical functions Simon 
Stoilow : Remarks on the definition of the nearly 
analytical functions of Lavrentieff. AmAdAe Quillet t 
A viscosimeter formed by a sphere in rotation in a 
fluid. Louis Lhprinoe -Rinquet : The sudden 
changes of velocity and direction shown by the 
trajectories of electrons of great energy. Radu 
Titeioa : The absorption spectra of the alkaline 


bichromates. AndrA Chabbiou and Mule. Suzanne 
Valktte • The influence of water on the sensibility 
of photographic emulsions Rapid emulsions become 
less sensitive after absorbing water. The experi¬ 
ments show the neoessity of protecting photo¬ 
graphic apparatus used in aerial photographv 
against large temperature variations. Horia 
Hulubbi The use of X-rays for showing the de 
formation of a crystalline network under the action 
of an eleotno field Proof of the variation of the 
reticular constants of quartz and mica under the 
action of a static electric field Victor Henri 
and C H Cartwright • Tho absorption spectrum 
of bonzeno at a high temperature Louis Bouchkt 
The properties of a zinc of exceptional purity com 
pared with those of other specimens of zmo The 
pure specimen was obtainod by fractional distillation 
in a vacuum and contained less than 0 0001 per cent 
of impurities The extra pure zmo is more resistant 
to hydrochloric and sulphurio acids than ordinary 
zincs, but is more rapidly attacked by nitric acid 
Maurice Chaix • The ultra-violet absorption spectra 
of some arylthionium salts Henri TrichA ■ An 
arrangement for quantitative spectrum analysis 
Charles Courtot and TsA-Yei-Tung Critical stud) 
of the action of thionyl ehlonde on phenol M 
Buroaud • Somo rocont magnetic observations made 
m the south and south-west of China Pierre 
Laumont and Maro Simonet The genetic and 
oytological study of the tendroid forms which appear 
in the descendants of the intergenerio hybrid AZgilopx 
tnuncuihs x Tnticurn durum Michel A Machk 
busuf, Mmes Georgette LAvy and Marguerjtf 
Fauke . Researches on tho ohcmical nature of tin 
lipoid haptene fixing agent of tubercle bacilli killed 
by heat Alexandre Besredka and Ludwik Gross 
The local immunisation of tho Hkin against the snr 
noma of mice 

Amsterdam 

Royal Academy of Sciences (Proc., 88, No 4, March 
30, 1936) H J. Jordan Tome contraction and 
tomo retention of the contraction in the muscles of 
Aplysia limacina under the influence of alternating 
temperatures. M W Woerdeman . Experimental 
analysis of some phenomena of fertilisation and 
oleavage. Experiments on the artificially inseminated 
eggs of Paracentrotus lividus and Echinus miliarv> 
W. H Kebsom and K W Taoonis An X-ra\ 
goniometer for the investigation of the crystal 
structures of solidified gaees Apparatus for the 
production and examination of the crystals of solidified 
gases at low temperatures Data for ethylene. W F 
Keesom and J. Haantjeb : The vapour pressure of 
neon at liquid hydrogen temperatures. Vapour 
pressures betwoen 15° and 20-4° K. and their repre 
sentation by the theoretical formula E. Cohen. 
W. A. T Cohen-de Meesteb and A. K W. A. va*. 
Lieshout : The influence of mechanical deformation 
on the velocity of transformation of polymorphous 
metals. Rolling, drawin g or bending of white tin 
wires enormously increases the velooity of trans 
formation into grey tin. J H C Mjbrcxel i Surfac 
tension of homologous series Properties such as 
surface tension and adsorption show a linear or 
quadratic) dependence on the length of the carbon 
chain A. H e rrm ann : Linear differential systems 
and matrix equations. C. Visser i The angular 
derivative of univalent functions. C, Visser 
Boundary correlation in oonformal transformation 
H. Frxudenthal : The Rs-adic development of 
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spaces and groups. H. G. Bunqenbkrq db Jong 
and P v d Lindb • Coaoervate sols and thoir rela¬ 
tion to the theory of lyophilio colloidal stability In 
a narrow range of concentration of added alcohol, 
glycogen sols show marked opalescence The ^served 
phenomena are explicable in terms of the small 
eleotneal charge and its non-uniform distribution on 
the sol particles H G Bungenbero de Jong 
Oriented coacervates and their bearing upon the 
formation of colloid-crystals The coacervates from 
sols of Amylum solufnle sometimes coalesce with 
the observance of preferred orientations. These 
oriented coacervates consist of thin hexagonal plates 
the properties of which were determined H J C' 
Tendei.oo . Researches on adsorption electrodes 
(2) Mineral electrodes Investigation of mica (muscov¬ 
ite) as an electrode in determining ion oxchangc 
A. H. W Atbn, Jr Adsorption and ion exchange. 
Deduction of the Langmuir adsorption isotherm 
allowing for the interaction botween ions J Stuur- 
man : Oxidation velocities of some unsaturated 
hydrocarbons with peracetic acid in acetic acid 
solution. A db Buck and N H Swellenorebet, 
The salivary glands in hibernating Anopheles 
macuhpennts var. messece and semi-hibernating 
Anopheles mocultpennts var otroparvus. The paper 
describes a means of identifying the two species in 
the presenoe of ono another and shows that they 
behave differently, one taking blood and the other 
fasting in the same environment. H Gerth . The 
distribution and evolution of the larger Foramimfera 
in the tertiary sediments. Java, Western India, 
South-Western France and the West Indies are com¬ 
pared with regard to the appearance and evolution 
of the larger Foramimfera in the tertiary. 

Cape Town 

Royal Society of South Africa, March 20. I. Doken 
Studies in deciduous fruit. (2) The effoct of time and 
picking on chemical changes in store of the Kelsey 
and Gaviota plums W. E. Isaac The organic 
matter oontent and carbon-nitrogen ratio of South 
African soils of the winter rainfall area The C/N 
ratios of the soils studied range from 11*2 * 1 to 
22-9:1, with an average for the twelve soils of 
18-6 : 1, and evidenoe is presented for regarding the 
C/N ratio of the winter rainfall region sods of the 
South West Cape as being of the order of 15.1 
Withm a rainfall locality, the C/N ratio widens with 
increasing organic matter content. In passing from 
soil to subsoil, with one exoeption (Krom River 
farm), there u a marked decrease of organic carbon 
and nitrogen and thus of organic matter, and this is 
accompanied by a narrowing of the C/N ratio C von 
Bondb : Reproduction, embryology and meta¬ 
morphosis of the Cape crawfish, Jasus lalandu. The 
embryology is worked out in detail for the first time 
and all the stages from the time of the extrusion of 
the eggs and their attachment to the pleopods of 
the female's abdomen worked out. The nauphus 
stage, which is here passed in the egg, appears 35 
days after the eggs are laid A new stage in the 
larval development, the ‘prenaupliosoma’, Is described, 
as this stage was aotuaUy observed immediately the 
eggshells bunt. The various stages in the subsequent 
metamorphosis are described, the experiments having 
been conducted in a specially constructed hatching 
bo*- An attempt is made to determine the rate of 
growth of the crawfish from the time the first true 
crawfish form was observed up to the time of sexual 
maturity. 


Geneva 

Society of Physics and Natural History, March 21. E. 
Held and Mlle K Pons . A pure auxogen action 
obtained by heating the urine of a pregnant woman 
Mlle, A. Moszkowska A luteimsing principle of 
the posterior lobo of Uio hypophysis The author has 
proved that alkaline extracts of the posterior lobes 
of tho hypophysis of the ox exert a spocial luteimsing 
action on the ovanes of guinea pigs It affects the 
granular tissue exclusively, thus differentiating it 
from the endocrine actions of extracts of the pre- 
hypophysis. E. Guyenot and J Meikrhans : The 
swim bladder and pneumatic canal in the Cyprimdse 
The author has undertaken tho study of the function 
of the pneumatic canal of the air bladder of the 
phytostome fishes This canal forms the normal 
raothod for rejecting the excess gas m the bladder 
when the external pressure is gradually lowered Don 
Zimmet and E. Frommel Tho action of a nucleosidio 
preparation (laoarnol) on the nervous excitability and 
conductivity. Don Zimmet, B. Uhinsbero and L 
Jancu • Tho influence of a hormonoid preparation 
(padutine) on the development of tho egg of Rana 
temporana 

Leningrad 

Academy of Sciences (G R , 1, Nos 7-8, 1936) L. 
Pontrjagin The Betti numbers of compact Lie 
groups G Appelrot Contribution to tho problem 
of real contmuous solutions of differential equations 
of the simplified fundamental form A Popov : 
Certain dofinito integrals A Markov Quonching 
method as applied ta the photomotry of astronomical 
objects which are just visible V Numekov General 
formula) for the development of perturbing forces 
in tho calculation of absolute perturbations in polar 
no ordinates N SinsHAKov (1) Structure of the 
surface of oxidised iron (2) Powder method in 
electronograpliv D. Iwanenko Electrodynamics 
and the Dirao thoory of holes N Dobrotin, I 
Frank and P. Cherenkov Observations of oosmic 
rays with tho Wilson camera on the Elbrus L 
Tumerman Dependence of the fluorescence spectra 
of solutions on the viscosity of the solvent V. 
Levshtn : Connexion between the Bpectra of absorp¬ 
tion and of luminescence m weak solutions of dye¬ 
stuffs A Terentn . Internal recombination during 
photodissociation of polyatomic molecules K. 
Ablezova and S. Roginskij (1) A new typo of 
promotor (2) Hydration by the adsorbed atoms of 
hydrogen W Shulejkin • Active films on the sur- 
fooe of tho sea 1. Knunjanz Condensation of 
aliphatic oxides with a-anunopyridene. B Moldav- 
bkij and S Livshits . Isomerism of carbohydrates 
(1) Chlorination of isomers of hexane and octane by 
moans of ontimonmm pentachloride as a method for 
their quantitative determination J. Syrkin and V 
Vasiljbv Velocity of reaction and tho quantity of 
catalyser M. Usanovioh : Anomalous electrical 
conductivity K. Sdxhorukov, E Klino and D 
Kljachxo Formation and distribution of bios. N 
Prokopenko • Finds of rock-forming orthites m the 
rooks of Central Asia I. ZaslaVsku . Contraction 
and ohemioal structure of the terrestrial globe V 
Baranov and S Krechmeb • Application of photo¬ 
graphic plates with a thick emulsion layer to tho 
study of the distribution of radioactive elements m 
natural obj'ecto. 8 Kraevoj Experimental pro¬ 
duction of mutations in Ptsum (1) Lasting chromo¬ 
some modification produced by X-rays. (2) Perma¬ 
nent eemi-sterility oaused by X-rays. Dontoho 
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Control and Use of Poisons 

T HERE has recently been published the first 
report of the Poisons Board to the Home 
Secretary* The document contains the report 
proper, together with the Poisons List which the 
Board is required by the Pharmaoy and Poisons 
Act to prepare, and a draft of Poisons Rules which 
the Board recommends shall be made by the 
Home Secretary. The provisional proposals of the 
Board were published m the autumn of 1934, and, 
doubtless as the result of representations since 
received, have been substantially modified in 
certain particulars in the present report The 
greater part of the Board’s recommendations has 
to do with the control of the supply of poisons to 
the public, but owing to the present-day widespread 
use of some poisons in scientific and industrial work, 
the contents of the report aro of interest to many 
others than those engaged in the preparation of 
medicines or the sale of poisons 
The Board explains that, in preparing the 
Poisons List, it has so far as possible specified by 
name each individual substance included, and has 
endeavoured to avoid phrases such as “all poisonous 
alkaloids’* which have the apjiearance of begging 
tho question "What is a poison ?” It has en- 
deavourod also to avoid tho use of group names, 
but the mgenuity of the orgamc chemist how 
compelled the adoption of an omnibus description 
such as ‘derivatives’ for some groups It is dnven- 
to the adoption of precise technical terms m the 
Poisons List, and the mystification of the layman 
at these “words of learned length and thundering 
sound” is to be provided for by the publication of 
a detailed, non-statutory, explanatory list. 

In determining the inclusion of substances m 
the List, the Board has had regard to the following 
considerations : 

“The danger of death or injury following 
(1) the administration of a poison for criminal 
purposes. 


(2) the swallowing of a poison in mistake for an 
innocuous substance, 

(3) the inhalation through ignorance or by acci¬ 
dent of the vapours given off by a poison, 

(4) the incorrect compounding of mediomes con¬ 
taining poison, 

(5) the accidental taking in too large a dose of a 
medicine containing a poison.” 


• Home Office He port of the Potion* Board li_J__ 

Potions List and Draft Potions Eulei prepared In accordance with 
the Pharmacy and Potioni Act, 1033 (Cmd 4012' 

(London- HJt Stationery Office, 1036 ) *- ~* 


I 4012) Pp tv+02. 
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Suicide is largely ruled out an a risk which can 
be guarded against., presumably on the ground 
that, though you may prevent a would-be suicide 
trom obtaining a poison, many other means remain 
available by which he can accomplish his intention 
Aspirin is discussed and rejected for inclusion in 
the List, the fatalities due to its use being insigni¬ 
ficant when compared with the vast number of 
persons by whom it is used The possible legal 
difficulty caused by the presence of arsenic as an 
impurity m many forms of matter, and oi cyanide's 
and other poisons present in plants, is left by the 
Board to the good sense of those concerned, the 
gardener purchasing Lobelia, for example, being 
thereby freed from the necessity of buying his 
seedlings trom a pharmacist and signing the 
Poisons Register into the bargain Special pro¬ 
vision is made for the purchase of poisons b> 
persons in charge of laboratories and generally by 
those requiung them for use in their trade, business 
or profession, so that there will bo no interference 
with the normal business of the laboratory supplier 

An interesting proposal a limit which there will 
be controversy is that for the supervision of the 
manufacture of pharmaceutical preparations con¬ 
taining poisons The proposal js that such opera¬ 
tions shall be sujiervised bv a pharmacist, a medical 
practitioner, a member of the Institute of 
Chemistry, or by a jierson who for three years has 
been engaged in such work The basis upon which 
these pioposals are made is that members of each 
of the first three classes are subject to disciplinary 
control, a corrective to which the holders of 
university degrees are not amenable Neverthe¬ 
less, a proposal which will m the future compel a 
graduate to subscribe to the Institute of Chemistry 
if he is to practise in a certain branch of industry 
is one which will scarcely commend itself to the 
universities or to the chemical profession as a 
whole, and it would appear that further con¬ 
sideration of this proposal will be necessary 
before the rules are actually made by the Home 
Secretary 

Among substances included for the first time in 
tho List are a number of antipyretics, of which 
acetanilide and amidopyrine are examples Acet¬ 
anilide has largely gone out of fashion, even if it 
does not wholly merit the ex cathedra dictum of 
the late W. E Dixon that “it is a drug which 
ought never to be given under any circumstances”. 
The addition of amidopyruie is presumably the 
outcome of recently published papers upon the 
effects of this substance in producing agranulo- 
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eytosis in susceptible people, and time alone will 
show whether the Board has been stampeded by 
the chance publication of papers contemporan¬ 
eously with its own work or whether it has in 
fact wisely anticipated a public danger There 
are m the List a number of substances which m 
their pure state may be regarded as museum 
specimens ouabain, brucine, curanne and the- 
baine are examples 

Borne recognition of modern developments in 
thorapeutics and their potential dangers is seen m 
the inclusion of the active principles of the 
thyroid, pituitary and suprarenal glands Certain 
substances are to be restricted m their distribution 
to a medical prescription, among them tho nitro- 
plienols and nitrocresols, which hod a short-lived 
vogue for slimming and, owing to their uncertain 
action m stimulating oxygen consumption, have 
led to fatalities In this class too are the derivatives 
of phenylcinchonimo acid, which have given rise 
to toxic jaundice of the liver , and the derivatives 
of barbituric acid, around which the “battle of the 
barbiturates” raged a year ago Thallium salts 
might reasonably have been added, although 
their uncertain action has presumably led to 
their general abandonment m medicine m 
recent years 

A general survey of tho report, the Poisons List 
and the Rules shows that tho Board has performed 
its detailed and thankless task with great thorough¬ 
ness and, it is to be hoped, with a fair measure of 
success It is satisfactory to note that the personnel 
of the Board is largely technical, comprising 
physicians, pharmacists, chemists, toxicologists and 
agriculturists How far representation could have 
been extended to include other interests and other 
experts is a debatable question There obviously 
comes a limit beyond which selection cannot go 
Nevertheless, the omission from the Board of one 
or more representatives of the large-scale industrial 
manufacturers of poisons is noteworthy, although 
there may well have been difficulties m the way of 
such an appointment, since selection among 
competing firms is not easy Up to a point, the 
absence of such representation is compensated for 
by the provision in the Act requiring consulta¬ 
tion with industrial interests before the rules 
are made 

It is to be hoped that this thorough revision of 
the poisons legislation of Great Britain will justify 
the pains that have been spent upon it The revision 
of the List is a piece of work which badly needed 
doing,' and it has been done thoroughly But the 
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rules bear the mark of tho heavy hand of tho 
lawyer The present “patchwork of provisions” 
has worked by the administering authorities ac¬ 
commodating themselves to the facts of the trade 
in poisons, while the Rules substitute lor tho 
discretion of the authorities a large numlier of 


detailed provisions In future, overybody con¬ 
cerned Bhould at least be able to find his position 
sot out in black and white, but there may well bo 
some who, after a close reading of the rules, will 
echo the doubts of Mr Weller’s charity boy on 
arriving at long last at the end of his alphaiiot 


Physics and Mechanics of the Metallic State 

(1) Handburh der Metallphi/sik Herausgegebcn 

von Prof Dr O Masing Band 1 Der me talli ichr 
Zustand der Mater if Toil 1 (htteraufbau 

metallischer Systeme, von Prof Dr IT Dchhnger , 
Grurullagen des metallischen Zvstandes, Physik- 
alische Eigenschaften der Metalle, von Prof Dr 
G Borelius Pp xm t 520 (Leipzig Akadem- 
lsche Verlagsgesellsehuit m b H , 1035 ) 47 60 
gold marks 

(2) Distortion of Metal Crystals By C F Elam 
(Mrs G H Tipper) (Oxford Engineering 
Science Senes) Pp xnn 1S2 > 5 plates (Ox¬ 
ford Ulurendon Press, Jxindon Oxford 
University Press, 1035 ) 15s net 

r f''HE investigation of metals by physical 
-*■ methods has undergone a remarkable de¬ 
velopment during the last fifteen years To this 
progress both physicists and metallurgists have 
contributed On one hand, metals and alloys can 
now be exammed over a much larger range of 
temperature and pressure, and in much stronger 
magnetic fields than was previously the case The 
application of methods of X-ray analysis enables 
the lattice structure to he ascertained m which the 
positions of the atoms and the distances between 
them can be experimentally determined It is 
now possible, m the cose of any solid alloy, to 
determine not only the number of phases at any 
given composition, but also the distribution of the 
atoms in those phases For this reason, the micro¬ 
scope and the X-ray spectrometer have become 
twin instruments for the characterisation of the 
structure of any metal or alloy During the period 
in question, theoretical physicists have been paying 
increased attention to the problems of the metallic 
state On the other hand, the new technique 
devised by metallurgists for the production of 
single crystals of metals by a variety of methods, 
has placed m the hands of physicists the most 
perfect form of any metal for investigation In 
addition, the progress of metallurgical research has 
rendered available a far larger number of metals 
in sufficient quantities for investigation than was 
previously the case Add to this the fact that the 


majority of metals are now available m a state of 
purity which exceeds 990 parts per thousand, and 
it will be seen that all tho conditions ate present 
for an intensive investigation of them by the best 
methods of physical research 

Metals are now forthcoming in two diSerent 
states—the polycrystallino and the raonocrystal- 
line The former represents what may bo called 
their ordinary stato m that it results by the usual 
methods of preparation The latter can only be 
obtained by some form of controlled crystallisation 
Some properties, such as specific heat, can be 
equally well determined m either state There is 
no difference in the value obtained Other pro¬ 
perties, such as electrical resistance, which is the 
same m all directions in cubic crystals, but not the 
same in tho case of non-cubic crystals, can m the 
former case bo determined equally well on poly¬ 
crystal specimens, apart from any special influence 
of crystal size In the case of non-cubic metals, 
however, suoh properties can only be completely 
investigated with single crystals, where tho direc¬ 
tional effects can be determined A polycrystal 
specimen in such a case would give a mean value 
if tho directions of the axes are completely at 
haphazard In forged and drawn specimens, how¬ 
ever, particular directions often predominate 
Finally, properties such as tho intensity of magnet¬ 
isation of a ferro-magnetic metal, which oven m 
the case of cubic crystals depend on the direction, 
can only be determined on singlo crystals 

The two books under review are examples of 
this modern work 

(1) That edited by Masing is the first volume 
of a handbook of metal physics It is divided into 
two parts The first, contributed by Prof Deh- 
linger of Stuttgart, is devoted entirely to a study 
of the lattice structure of metals It is significant 
that almost all of them possess a high degree of 
crystal symmetry, and crystallise either in one 
form of tho cubic or the hexagonal systems The 
only exceptions are gallium, indium, fi-tin and 
Y-manganesc which are tetragonal, and arsenic, 
antimony and bismuth winch are trigonal The 
second part is the work of Prof Borelius of Stock¬ 
holm, who sets forth a detailed survey and 
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examination of some of the principal physical 
properties of metals. Limits of space do not 
permit any detailed reference to either of these 
sections It can only be added that both of them 
are of great value, and will prove indispensable to 
students of these subjects 

(2) The second volume under notice is the 
work of Dr. C F Elam In the author’s words, 
the scope of the book has been limited to “an 
account of the changes in structure accompanying 
plastic deformation , changes in physical and 
mechanical properties , and factors such as tem¬ 
perature influencing these changes”. A short 
aocount of the effect of heat on deformed metal is 
also included The author’s aim has been to avoid 
unnecessary experimental details and to lay stress 
on methods, particularly those employed m 
investigations of the distortion of single crystals 
This monograph is written with great ability and 
remarkable fairness, and clear distinctions have 
been drawn between the facts established by 
experiment, the inferences to be drawn from them, 
and the theory of the phenomena involved It will 
bo found very helpful by mvostigators in this field 
of research 

Both books are admirably printed and illus¬ 
trated, but has not the time come when a protest 
should bo made against the oxcessive 'loading’ of 
the paper, which adds greatly to their weight ? 
This is particularly the case with the German 
treatise. It is possible, though it is more difficult, 
to get satisfactory results with a lighter paper, 
and it would make the book m question much 
more convenient to use H C H 0 


Diet and Health 

Oemndhcit durch nchlige und emfache Emahrung. 
Von Mikkel Hindhedo Gekurzte deutsohe 
Ausgabe von Lothar Meyer. Pp. x + 196 
(Leipzig. Johann Ambrosius Barth, 1935) 
5 40 gold marks 

UR adopted standards of diet consisting of 
100 gm protein, 100 gm fat and 500 gra. 
carbohydrate with an energy value averaging 3,000 
calories are derived from statistics of the food 
consumption of families in various cities. There 
iB no difference of opinion about the caloric value, 
but the amount of protein has been much discussed 
and agreement has not been reached. In Great 
Britain the special committees of the Medical 
Research Council and the British Medical Associa¬ 
tion have adopted 50 gm. of animal or first-olass 
protein as the minimum to be aimed at in com¬ 
piling diets. 

Many years ago, Dr Mikkel Hindhede questioned 
whether so much protein was necessary, and 


whether it were better derived from animal or 
vegetable souroes. Ho himself lived and brought 
up a family of children on a diet containing about 
67 gm total protein, mainly vegetable. The 
children were of equal stature to others and oapable 
of great physical enduranoe. The cost of the diet 
(pre-War) was about id a day. Country people 
in Europe likewise exist upon, and bring up 
healthy families with fine physique, on diets with 
even loss pro tern Hindhede thus came to doubt 
the accepted high protein standard With the 
help of the vegetarian, F. Madsen, he started 
numorouB experiments of long duration to ascer¬ 
tain the minimal amount of protein for mainten¬ 
ance Madsen and also other subjects lived upon 
various low protein diets with perfect health. The 
most striking one was potato and fat in which 
the daily amount of protein was only 32 gm This 
diet was also tried by the other subjects with 
sucoess. It is pointed out that the healthiest 
and strongest men in Ireland live mainly on a 
potato and fat diet. Later, suooessful low protein 
experiments were made with diets consisting of 
coarse wholemeal bread, or whole barley, or whole 
oats with a little sugar and considerable amounts 
of vegetables and fruits, but substitution of white 
bread for the whole gram was a failure The reason 
for the good value of the whole grain was due to 
the bran, which on trial was found to be easily 
digestible and to contain protein of high value 
similar to that of animal protein. 

Though the amount of protein can bo reduced 
to so low as 32 gm. a day, Hindhede does not 
advocate this minimum, but recommends 60-70 
gm , mainly denved from whole meal wheat and 
potatoes, together with vegetables and fruits and 
occasionally some meat or fish His simple and 
standard diet consists of 500 gm coarse whole 
meal bread, 25 gm butter, 100 gm. margarine, 
500 gm. potato and 100 gm. whole barley meal. 
It yields 60 gm of protein and costs about 6 d a 
day. Not one in a thousand, he says, would live 
upon this diet; everyone would wish to add to 
it, partly from superstition that it is inadequate 
and partly from its lack of palatability. Should 
it be supplemented by animal or vegetable foods, 
that is, meat, fish, milk or eggs, or by vegetables 
and fruits ? He considers the second alternative 
is right, but has no objection to animal foods, 
exoept that they should be eaten in small quan¬ 
tities The simple diet contains an abundance of 
all the vitamins and sufficient mineral salts. The 
addition of other foods will upset the balance. A 
list of foods is given Only fat meat and fatty fish 
and eggs are classed as really bad. White flour 
and sugar and sweets and oonfeotionery are inter¬ 
mediate. Whole grain, vegetables and fruits are 
the best foods. There is agreement, exoept in 
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regards to fat meat, fish and eggs, with tho results 
obtained from experiments on animals 

The diet drawn up by llindhode from his own 
work and experience is similar to those eaten bv 
certain native races in the Himalayas and in 
certain parte of China and the East These peoples 
have the finest health and physique, and do not 
suffer from the intestinal diseases of the Europoan 
or from cancer There seems no question but that 
Hindhede is right He refers to several institutions 
m which children have been healthily reared on 
diets of a similar nature In Leysui the best 
results with tubenulous patients are with those 
on simple and cheap diets There are people m 
Great Britain who live upon simple diets of this 
kind, but they are looked upon as cranks Most 
people, as well as the medical profession, arc 
imbued with the doctrine of high animal protein 
and scarcely daro to make any alteration 

This book should lie translated into English and 
read without prejudice by the medical profession 
and the public The simple diet is the healthiest 
and the < heapest The cost, of food could lie 
reduced with advantage to health There would 
lie improved manual work and the possibility of 
competition with the workers in Eastern countries 
Tho general lack of pulatabilitv of Hindhcde’s 
standard diet can be improved by proper cooking 
Numerous recqies are given , they aro well worth 
a trial R H A Plimmer 

Psychological Doctrine and Practice 

(1) An Introduction to Theory and Practice of 

Psychology By Dr LI Wynn Jones Pp 
x-f 308 (London Macmillan and Co, Ltd, 
1934 ) 12a (Vi net 

(2) Duke University Psi/chologtcal Monograph* 

No 3 Conation and our Conscious Life 
Prolegomena to a Doctrine of Urge Psychology 
By Prof Helge Lundholm Pp 95 (Durham, 
N (1 Duke University Press , London Cam¬ 
bridge University Press, 1934 ) 4« 6 d net 

(1) TN this “Introduction”, Dr Wynn Jones 
i- deals with the subject-matter oi psy¬ 
chology from the purely psychological point 
of view, that is, independently of philosophical 
speculation and physiological interpretation, and 
bases his exposition throughout upon the ground¬ 
work of Spearman’s well-known principles Though 
he by no means neglects the work of other schools 
of psychological thought, the author consistently 
and successfully applies these principles in all the 
chapters of the book, whioh deal m the main with 
problems of cognition 

Dr, Wynn Jones’s plan is to give the reader, 
and especially the university and training college 
student, a straightforward working knowledge of 


the science, its methods of investigation, and the 
application of statistical treatment to its data 
He accordingly introduces each topic by outlining 
an experiment which the student is expected to 
perform (Although some of these experiments 
require the resources and tech tuque of the labora¬ 
tory', for the most part they need httle or no ap¬ 
paratus, and can easily lie carried out on the lines 
of the directions given ) Tho experimental data, 
thus presumably obtained by the student himself, 
but in any' ease already known, are next discussed 
at some length, and are illustrated by references 
to actual researches Though Dr Wynn Jones 
easts a wide net for his illustrations, it is of 
interest to note that many of these come from his 
laboratory at the University of Leeds and aro 
borrowed from the theses of his own students It 
is in those “Discussions” also that the views of 
other schools are elaborated, and comparisons are 
drawn betweon tho different theoretical inter- 
pretations of the data that have been advanced 
and those which the author himself advocates 
Questions upon the content of each chapter aro 
then set for the student; and each chapter ends 
with a very useful bibliography The plan is a 
good one, and calculated to lead the student to 
the desired objective 

As might lie expected, Dr Wy r nn Jones lays 
great stress upon the securing of reliable intro¬ 
spective and objective data m experimental con¬ 
ditions, and the treatment of such data by appro¬ 
priate statistical procedures. Time and labour 
liave lieen lost in the past by accumulating masses 
of data which, toi lack of a statistical instrument, 
were not, or could not be, scientifically handled 
In the same way much statistical calculation was 
worthless because of faulty or irrelevant data 
Neither complaint can be made in respect of this 
‘ Introduction” Dr Wynn Jones also emphasises 
the importance of the study of individual dif¬ 
ferences both for the practice and for the theory of 
psychology 

This volumo is one of the now many evidences 
of the fecundity of tho noegonetio principles and 
two-tactor theory upon which it is based, and of 
the solidity of the foundations of exact intro¬ 
spection and mathematical analysis upon which 
they, in their turn, are grounded The principles 
themselves are briefly, though clearly, stated 
towards the beginning, and the statistical methods 
at the end of the book The intervening chapters 
cover a wide range of psychological topics, and 
should prove to lie of great interest and value to 
the student 

(2) This monograph is a closely reasoned 
argument in favour of a view widely held by 
contemporary psychologists, and to an increasing 
extent by general biologists, that the behaviour of 
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animal organisms cannot be interpreted satis¬ 
factorily on the basis of ‘mechanical’ concepts 
such as tropisms and reflexes, but at all levels of 
evolution requires a teleological explanation The 
reasoning is largely deductive from certain prin¬ 
ciples winch l)r Lundholm postulates, but is also 
supported bv empirical observations The assump¬ 
tion must be made that all animals experience 
inner urges towards goals the prosecution of winch 
will Hatisfy then needs , and to this the further 
assumption must, he added that tonative ex- 
]>erii'nces, the impulses themselves and their 
consequent activities, are directed by some kind 
of awareness, analogous to our own, which guides 
them to their goals 

The thesis is also developed that specialised 
(instinctive) behaviour forms become differentiated 
from a more primitive, generalised form, in which 
curiosity, together with the impulses of deference 
or defiunee towards the environment, give nse to 
adaptive behaviour In the hrst case the animal 
adjusts itself to its environment, in the second it 
modifies the environment so as to satisfy its 
biological needs The combination of these im¬ 
pulses working together leads to belief in tho 
reality of tho {(articular kinds of psychological 
objects that, constitute the ‘world’ of the animal 
in question, from the protozoa up to man ; and 
it implies both insight and foresight Curiosity, 
again, because of a law of tho “affinity of cognitive 
dispositions”, groups together similar psychological 
objoets whenever a specialised impulse is activated, 
reinstating experiences of conative cycles set up 
by like impulses m the past Language provides 
names for such objects—‘dangerous’, ‘valuable’, 
and tho like But when curiosity dominates its 
accompanying specialised impulse, there is no 
such selectivity , the mind reviews a general past 
in which ev ent is related to event, and the objective 
relations between them are apprehended This 
makes the conscious planning of means towards 
ends possible 

The monograph, which belongs to the literature 
of hormic psychology, shows traces of the influence 
of configuration ism It is both suggestive and 
stimulating. 

Naturalists on African Lakes 
Inland Waters of Africa the Result of Two 
Expeditions to the Great Lakes of Kenya and 
Uganda, with Accounts of their Biology, Native 
Tribes and Development By S and E B 
Worthington Pp xix+259+ 40 plates. (Lon¬ 
don : Macmillan and Co , Ltd , 1933 ) 15s. net 
"TjR AND MRS WORTHINGTON still found 
the place and occasion when the feel of 
a rifle was ‘comfortable’ during tho night They 
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were also ‘roasted’ in places fit for no human life, 
ran constant and inevitable risk in their small 
boats on great lakes, and had marmalade for 
breakfast in one of the special hells thoy saw fit 
to visit Such things make good reading, but 
cannot well bo introduced into scientific papers, 
or official reports, and the authors have done a 
service m writing a general book, where the 
reader can find both enlightenment and enter¬ 
tainment 

A further and better justification is that 
travellers, and especially such travellers, inevit¬ 
ably make many important and suggestive 
observations m geography, anthropology and 
natural history, which arc not perhaps sufficiently 
complete or novel for scientific papers, but, when 
put together in this way, provide a very good 
picture of African life Tins will he of historical 
importance m only a few years’ time, so rapid 
are the changes of the present age in Africa The 
fathers of some of the Worthingtons’ most skilful 
clerks or aitificors may have been cannibals What 
will tho sons bo 1 

Specialists and other students should look m 
this book for readable and, no doubt, very lair 
accounts of some interesting subjects A survey 
of primitive craft, culmmating in tho Baganda 
canoe, suggests evolution rather than dispersion. 
The decay of communal emotion, m favour of 
individual emotion, is traceable in a comparison 
of dances, of which a vory fine account is given, 
including the music Canoe songs are not as well 
done as might have been expocted, although it 
is good to have a record of tho “Song of tho 
Crowned Crane” 

The changes in watersheds, with pluvial periods 
and earth movements, are well summarised in 
connexion with the distribution of species of fresh¬ 
water fishes, tho last in itself a fascinating problem. 
Angling, food chains, farming the waters and 
artificial dispersion of species, are serious problems 
described The account of tho solution of the 
Tilapta problem m Lake Victoria reads “Con¬ 
stant fishing every day throughout many years 
in tho Kavirondo Gulf had reduced tho stock of 
fish to such an extent that their breeding had 
been seriously affected”, whereas the senior 
member of the Lake Victoria survey wrote, 
referring to the whole lake, “ this diminution 
of stock has not yet gone so far as to reduce the 
number of ngege that annually enter the fishery” 
(1929, p 11) 

The book is well printed, but would have been 
easier to read had the linos been further apart. 
Clear maps are in sufficient quantity and the 
photographs are interesting ajid beautiful, which 
means that serious difficulties of the tropios were 
surmounted. There is an mdex M G 
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Short Notices 


An Index to the Oenrra and Spec us of the Duitomai ear 
and their Synonym#, JHlti-1932 Compiled by 
Frederick Wm Mills Part 1 A 4c Pp 74 
Part 2 Ac Am Pp 73-148 Part 3 Am-At 
Pp 149-222 Part 4 At-Bi Pi) 223 296 Part 
6 Ih-Ch Pp 297 372 Part 6 Ch-Co Pp 
373-44S Pint 7 Co Cy Pp 449-526 Part 8 
Cy -Di Pp 527-606 Part 0 Di-Ku Pp 607 
684 Part 10 Ku-Ga Pp 685 762 Part II 
Ga^Hc Pp 763-840 Pait 12 lle-Me Pp 
841-920 Part 13 Me, S'a Pp.921 1000 Part 14 
Na-Nu Pp 1001-1080 Part 15: Na-Na Pp 
1081-1161 Pait 16 Na-Ni Pp 1162 1240 
Part 17 Ni BI Pp 1241-1320. Part 18 PI- 
Rh Pp 1321-1400 Part 19 Rh St Pp 1401- 
1480 Part 20 St-Sy Pp 1481-1570 Part 21 
Sy-Z, Appendices, Supplement Pp 1571-1726 
(London Whrldon and Wesley, Ltd , 1933-1935 ) 
10 a each Part. 

Two groups of mmuto plants, the Desmids and the 
Diatoms, liivvi) long been subjects of study for those 
attracted by the elucidation of microscopic detail, 
and in both cases numerous species have* been 
described and a complex synonymy has resulted 
An index to the species and synonyms of Desmids 
was published by Nordstodt in 1896 and has boon 
of great value to workers on the taxonomy of these 
forms The fact that nothing altogether comparable 
has up to tho present tune been accomplished for 
Diatoms is no doubt to be ascribed to tho wider range 
of literature to be travorsed and to a more entangled 
synonymy The labour involves! was m fact much 
greater and Mr Mills, whose mdox has been compiled 
over a long span of years, is to be congratulated on 
the successful achievement of so arduous a task 
Srnco a work of this kind lias a permanent value 
rather beyond the average, one cannot but regret that 
it is not printed, for even at this early date an 
appreciable proportion of the pagos of the typescript 
boar so fcoble an imprint that it may well be doubted 
whether they will be readily decipherable fifty years 
hence It is to be hoped that before then moans will 
be found to secure a more permanent reproduction, 
for winch the Royal Microscopical Society, to tho 
fellows of which the work is dedicated, may perhaps 
be able to raise tho requisite funds. The first part 
contains numerous typographical errors, a defect 
which is to be regretted sinco this part includes the 
principal bibliography. The final part contains a 
supplqjnent with additional literature and a senos 
of species omitted in the mam body of the work. 

F. E. F 

Ancient Ireland a Study m the Lemons of Archaeology 
and History. By Prof R A. S. Macalister. Pp 
xu + 307 + 24 plates (London : Methuen and Co , 
Ltd , 1935.) 10s. 8d. net 

In introducing “Ancient Ireland” to his readers, 
Prof. Macalister explains that it is in effect a supple¬ 
ment to his “Antiquities of Ireland”, which appeared 


in 1927 He now approaches the material with which 
he dealt m the earlier work fiom a more anthropo¬ 
logical point of view He has here essay ed a recon¬ 
struction of the cultural liistoiv of Iieland from pre¬ 
historic down to histone tinus, including in his 
survey the renaissance of Celtic art m Christian 
tunes anil tho early < hurches and castles Foi the 
detailed evidence, upon which this re<(instruction is 
bases 1, the render is referred to tho cm her volume 
On certain topics, however, such as tho origin and 
purpose of tho prohistonc forts of Aian, the origin 
anil meaning of Now Grange, oghuins anil other 
matters, fresh ovidenco or a change of view have 
necessitated ft restatement and recapitulation 
Ono of the most important of such mat ten to which 
tho author has given reconsideration is the break in 
bronze age culture, whu h the ov ldenoo of pollon 
analysis, not available to him at the tune of writing, 
has now shown to <01110 at the (lose ot a climatic 
optimum In attributing tho cultural eminence of the 
early bronze ago not mciely to wealth in gold, but 
also to tho effei ts of a more favourable i Innate, the 
author has stressed an influence which he sees at 
work throughout Ireland’s cultural history, and 
holds responsible for tho cultural break betwoen 
north and south -a break marked from tho earliest 
times as in the distribution of tho horned cairn, down 
to tho present political division between Northern 
Ireland and tho Free State, m wluch a bracing 
north east is opposed to tho enervating south and 

On many questions—not least, perhaps, on the 
Celtic problem itself—Prof Macalister finds himself 
at a loss, m viow of tho gaps in systematic study of 
Irish antiquities The present activities of tho State 
may possibly hold out promise of better things In 
tho meantime. Prof Macalister, with his many and 
often brilliant suggestions, offers a plenitude of 
material for further discussion He never fails to be 
provocative, even when most convuicing 

Hormone und innere SeLrehon Von Prof Dr Fritz 
Laquor (Wisson-schaftliche Forsohungsbeiichte, 
Naturwissenschaftliche Rcihe, horausgegobon von 
Dr Raphael Ed Liesogang, Band 19 ) Zweite 
vorbeHsert© und bedoutond orwoitorto Aufiage 
Pp xu+ 368 (Dresden und Leipzig Theodor 
Stemkopff, 1934 ) 18 gold marks 

Thk second edition of this very thorough work of 
reference follows seven years after the first Dr. 
Laquer (who should not bo oonfusod with Dr 
Laqueur, tho distinguished Dutch physiologist work¬ 
ing in tho some field) has himself boon very active 
in hormone and vitamin research, and it is all tho 
more creditable that this should not have involved 
tho restriction of his bibliographic activities 

The present book is an extremely useful con¬ 
sequence of those activities, covering, with abundant 
references and literature indexes, tho whole field of 
endocrinology in its chemical and physiological 
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aspects. To have done tins m 308 pages, which 
include 6 pages of index and 120 pages of literature 
references, involves immense condensation, and leaves 
littlo room for any expression of the author’s own 
opinions Perhaps, m a field where to-day so much 
is speculation and controversy, this is not altogether 
to bo regretted. An indication of the relative appor¬ 
tionment of subject matter can be obtained by con 
8 idermg the bibliographical references To tho general 
section thore are 123 , to the sections on the enzymes 
of the pancreas, thyroid, parathyroid, adrenal, 
pituitary, reproductive, and miscellaneous glands 
(including the thymus, spleen, intestinal tract, 
pineal body, etc.) there are respectively 1,245, 1,000, 
337, 1,092, 1,237, 910, 088 
For these references alone tho book is one to be 
welcomed , it is only the specialised experts work mg 
in each individual field who can precisely assess tho 
value of the book in its particular aspects 

ALB 

The Application of Absorption Spectra to the Study 
of Vitamins and Hormones By Dr K A Morton 
Pp 704-0 plates (London Adam Hilger, Ltd , 
n d ) 10#. net. 

This small volume, which deals mainly with vitamins 
and scarcely at all with hormones, gives a concise 
and excellent summary of tho achievements of 
absorption spectroscopy as a valuable adjunct in the 
isolation and identification of naturally occurring 
compounds which are present in extremely low 
concentrations. Dr Morton’s own investigations 
have played a promment part m relation to the work 
on vitamins A and P, and it is unfortunate that the 
relatively high price will prevent this book from 
finding its way into the hands of many biochemical 
resoaroh workers who would find much of mterest 
and of value m its pages 

The book is usefully dlustratcd by plates and 
figures, and ft noteworthy feature is the table of 
carotenoids and their distinguishing properties The 
amazingly rapid progress now bomg made in the 
chemistry of the vitamins and hormones is responsible 
for tho fact that some of tho sections are already out 
of date to some extent Various phases in tho 
application of spoctroscopio methods arc well brought 
out first, the uncertainty as to the significance of 
the absorption bands given by crude extracts , then 
the use of the characteristic spectrum in the con¬ 
centration of the active principle , and finally, the 
application to the quantitative evaluation of the 
vitamin 

The Statesman's Year-Book . Statistical and 
Historical Annual of the States of the World for 
the Year 1935 Edited by Dr. M. Epstein Seventy- 
second Annual Publication • Revised after Official 
Returns. Pp. xxxvi4-1488 (London - Macmillan 
and Co., Ltd., 1985.) 20». net. 

Tan new edition of this well-known book of reference 
maintains the familiar arrangement of past years, 
which gives rather more than a third of the book 
to the British Empire and the United States, and 


the remainder to tho other States of the world with 
their Colonies and Dependencies, arranged m alpha¬ 
betical order. The account of each State ends with 
a long list of useful books and there is a voluminous 
index to every place name. The volume has under¬ 
gone tho usual thorough revision and contains a 
marvellous array of recent statistical matter relating 
to area, population, finance and trade, besides ample 
accounts of constitutions and Governments Un¬ 
settled as tho state of the world is at present, there 
have been no transferences of territory of importance 
except tho Saar, no emergence of new States and no 
disappearance of old ones during the year. Manohuria 
still appears under its old namo as a territory of 
China, although a coloured map shows Manchukuo 
according to Japanose sources A sooond coloured map 
shows the Saharan area coded to Italy by tho Anglo- 
Egyptian Sudan m the Libyan boundary settlement. 

L'Esptce, la race, et le m-itissage en anthropologic 
introduction d Vitude de Vanthropologic ginirale. 
Par Henri Neuville (Archives do l’lnstitut do 
Pal&mtologie humarne, Mfhnoire 11 ) Pp m 4-515. 
(Pans Masson et Cie, 1933 ) 200 francs 
Thk publication of an intensive study of ‘race’ and 
attendant problems is a new departure for the 
Institut de Pal&mtologic, which the author justifies 
by his views of its relationship to the objectives of 
tho study of human palaeontology and archaeology 
M. Nouville’s inteipretation of the result of the 
geographical position of Europe and its function as 
a terminal point in racial migration is illuminating 
in relation to tho consideration of the origin and dis¬ 
tribution of racial characters m that continent 
Tho most important section m this study of race, 
however, is that which covers the study of material 
relating to the crosses of different races, in which 
tho valuable but not too well-known data from the 
French colonies of Annam and Tonquin and West 
Africa are set out and considered in some detail 

A Text-Book of Quantitative Chemical Analysis By 
Dr A (J. Outruning and Dr 8 A. Kay. Sixth 
edition, revised by F C. Guthrie and J T Nance. 
Pp xv 4-482 (London and Edinburgh . Gurney 

and Jaekson, 1934 ) 15# net 
Oriuinatino in 1913, this book has now reached its 
sixth edition—no better testimonial oan be desired. 
The revision has been undertaken by Messrs. Guthrie 
and Nance, both lecturers m the University of 
Liverpool. Needless to say, tho book has been 
brought up-to-date, for there is progress in this os 
in other branches of chemistry. Very properly ‘ml ’ 
has been substituted for ‘o.c.’ The ohanges which are 
indicated in the prefaoe include reoent methods for 
calibrating volUmetno apparatus and determining 
hydrion concentration The enhanced use of electro¬ 
lytic methods is given due attention and the same 
applies to colorimetric methods, for which a number 
of new reagents have been described. In addition to 
what may be described as general analysis, the book 
has chapters relating to the analysis of ores and 
alloys, of gas and water. 
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Chemical Industry and Carl Duisberg 
By Prof Henry E Armstrong, f r s 


“ A LAS, poor Yomok ' I knew him, Horatio • 
a fellow of infinite jest, of most excellent 
fancy ” Geheimer Regierungsrat Carl 

Duisberg, honorary university senator, professor 
and doctor in all faculties, including theology, was 
bom on September 29, 1861 ; he died on March 19, 
1935 In telling his story, the history is told in 
large part of the most intricate and far-reaching of 
modem industries—also the history of an un¬ 
paralleled advanoe, due wholly to the considered 
use of scientific endeavour by a nation, an advanoe 
involving incidentally a vast increase in man’s 
knowledge of himself, of his power over himself 
and the world—all this the growth of only four 
fifths of a oentury 1 Curiously enough, the up¬ 
growth of Germany as an industrial nation has 
been almost coincident with that of Japan 
Whilst, however, the constructive advance of 
Germany has been intellectual and original, the 
advanoe of Japan has been imitative and mo- 
ohamcal • she has given no evidenoe of any special 
intellectual advance, suoh as has been apparent 
in India, for example, m a remarkable develop¬ 
ment of mathematical physios It is, however, 
possible that we are too Bimple-minded to plumb 
her actions Being free from our Western traditions 
and prejudices, especially from our stubborn 
individuality, maybe the Japanese have fathomed 
the value of scientific method, indeed of method 
in general, as we certainly have not that con¬ 
sequently they are working to a dearly oonceived 
plan If so, they will be very dangerous as rivals 
At least, they have the oourage of their oonviotions 
and do things * 

At the moment, Germany is abandoning the 
method to which she owes her suooeRs • Is she to 
oontinue on the down grade or to recover her 
liberty of thought and action ? Is Japan likely 
to advanoe sufficiently in intellectual power to 
sustain the great burden she has undertaken is 
this not already too heavy ? May it not be that 
her arrogance comes from the fact that the old 
military element is regainaig ascendancy ? Having 
been a student in Germany before the war of 1870 , 
having soon afterwards had as colleagues two of 
the men who shortly before had been instructors 
of the Japanese in our Western arts, I have long 
been more than an interested observer of the 
march of events. The one great point in favour of 
the Japanese is that they seem to be able to learn 
a lesson ; our European characteristic is that we 
cannot and that our rulers are aaoientifio—playing 
dangerously only upon the credulity of the masses, 
without understanding the true state of affairs 


By Carl Duisberg’s death, Germany is deprived 
of one of the greatest and most valuable citizens 
she has ever hail, in the legend of the future, he 
may well come to be considered the most efficient 
and effective industrialist the world has yet 
known—he played with consummate skill so varied 
a part, with such unusual foroefulness of character, 
clearness of understanding and breadth of out¬ 
look, ever with entire devotion to his oountry and 
to his chosen and beloved science The founda¬ 
tions of his success were oertainly laid at the 
university, in Germany long the acoustomed resort 
of the intelligent, including the upper commercial 
class—not the mere scholarship-fed, aimlessly 
competitive racing stables into which we have 
allowed ours to drift 

The story of Duisberg’s early oareer is profoundly 
interesting His father, a silk riband manufacturer 
and merchant, wished him to enter the business 
but he was attracted to chemistry while still at 
school Leaving properly early, he went to 
Gottmgen, then to Jena. He had taken his degree 
when he was twonty, before the dose of his sixth 
semester At Gbttingen, he first came under 
Jannasch, who set him to work at complox analysis. 
In the seoond somoster he was under Hubner, 
who used him to study the brommation of benzoio 
acid Finding, at the end of the year when he 
almost had a thesis ready, that he oould not take 
a degree at Gottingen, as he had been at a non- 
classical oberreal-achule —moreover, that in any 
case he must oontinue his studies during four 
more semesters—he went to Jena. He most for¬ 
tunately oame under Geuther, long an assistant 
to the great Wohler, the steadying philosophic 
influence in the Liebig-Wohler partnership Geuther 
was incensed when ho learnt how Duisberg had 
been treated—that he had had no drill m prepara¬ 
tion making He insisted on his going through a 
full course of disciplinary exercises, both inorganic 
and organic, in laboratory technique, making him 
work with the simplest means Eventually he 
gave him a theme for bis dootorate—of course, 
dealing with aoeto-aoetio other, of which Geuther 
(together with Frankland and Duppa) was the 
disooverer His chief subjeot was ohemistry, with 
geology, mineralogy and national economy as 
secondaries—m ohoosing the last the child was 
father to the man 

Having taken his degree, anxious to be inde¬ 
pendent of his father, without informing lus 
teaoher, Duisberg sought and obtained a post in 
the public food analytical laboratory at Crefeld 
Evidently seeing how great was his ability, Geuther 
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indignantly insisted that he must not so demean 
himself He had no assistantship vacant but made 
him his private assistant, according to Duisberg’s 
own statement, in his obituary notice of Geuther 
(Her , Oct 15, 1930), at the princely pay of 80 
marks—instead of the usual 100—with a garret 
above the laboratory to live in In the book issued 
at the time of his seventieth birthday (“Carl 
Duisberg, cm deutscher Industneller”), Duisberg 
is mode to say that he was paid 1,000 marks, 
instead of the usual 1,200, plus the garret So is 
history wntten ! Geuther stipulated that he should 
not leave him until ho obtained a suitable industrial 
post. Tho year must have been invaluable to him 
The curtain foil dramatically on tho smash of glass 1 
Finding that no one would employ him until he 
was milttarfri’t, Duisberg decided to join up at 
Munich Geuther, when told of his intention, 
bitterly resented his leaving, insisting that ho 
must keep his bargain Tho ond oame one day 
when, after angry discussion at his bench, 
Duisberg followed his master out of the laboratory 
brandishing in his face a large globular flask 
which he had been cleaning, eventually, as 
he reached the door, flinging this violently at his 
feet Repentance came at once Calling upon tho 
Rector, he told him what had happened and that 
he feared Geuther would make it impossible for 
him to become an officer Evidently the Rector 
sympathised, as he advised him not to take the 
occurrence too seriously but to go to Munich. 
Such was the dramatic ending of his university 
career He left magnificently framed 
At Munich, while serving as Freivnlltgtr, 
Duisberg worked in his spare time under von 
Pechmann , probably he was a little too lively 
for Baeyer. At the end of this year of military 
service, he was engaged, with two others, by 
Karl Rumpf, head of the Farbenfabnken vormals 
F Bayer & Co , Elberfeld Owing to the Blump 
in alizarin, the firm was in queer street, paying 
nothing Rumpf gave his assistant his first real 
lesson in economics, teaching him that it was 
necessary to spend in order to earn The three 
young men were sent to different university 
laboratories, as no place oould be found for them 
m the works. Duisberg went to Fittig’s laboratory 
at Strassburg , history does not tell us what 
happened—they were very opposite characters. 
He began work on the synthesis of indigo, without 
result He then passed over to the study of azo¬ 
dyestuffs from benzidine and made orthotolidine, 
its next homologue At the end of a year, in the 
autumn of 1884, he entered the factory at Elber¬ 
feld, never to leave the firm except to translate it 
from a narrow, confined valley to a great open site 
at Leverkusen on the banks of the Rhine, taking 
mean share of Rhein gold treasure by so doing. 


He rose to gain for the firm a position as high as 
that attained to by any of its great rivals , more¬ 
over, not only to be its head but also the head of 
German chemical industry m general; in fact, he 
became a groat man of affairs 

Why is it that, with very few exceptions, our 
chemists insist on remaining public nobodies and 
play but an underground part in industry ? 
Duisberg was made by his university training, as 
not a few of his countrymen have been We cannot 
point to a single similar success of our ancient 
universities in constructional industry Can we 
doubt that the competitive, superficial, unimagina¬ 
tive training—mere knowledge worship—now given 
at these, following upon the neglect of all scientific 
training at our monastic, certificate-hunting public 
and other schools, is the mam cause of our con¬ 
tinued failure 1 Notwithstanding the lesson we 
have had, our industry to-day is m no way effi¬ 
ciently officered. The Germans have known what 
Lern and Lehr-freJieU are—their success has been 
due to the way in which their universities have 
been free institutions. Now they are being deprived 
of them Freedom is an unknown quantity to-day 
in our schools , half a dozen examiners control 
them all and make them pipe to one tune No 
experiment can be made Until and unless we 
place education under liberal, scientific control, 
until we displace the clerical type of mind by the 
practical, no progress will bo possible for us We 
are doing nothing to develop and cultivate our 
innately practical intelligence, instead we are 
sterilising it by mere book worship In oonsequenco 
of our training, our so-called science on the 
theoretical side is mere faith worship , dogmatic 
and doctrinal, not eternal doubt, no thought of 
public need behind it 

Duisberg came upon the scene at a propitious 
time; tho fates conspired to help him It is an 
interesting fact that hiB first technical work was 
inspired by a message from England—from a 
house-top m Burton-on-Tront, the roof laboratory 
of the chemist at Allsopp’s brewery, Peter Griess, 
the father of diazo-chemistry and of the azo¬ 
dyestuff industry, in virtue of the work he did 
while assistant to the great Hofmann at the 
College of Chemistry, Oxford Street, afterwards 
at Burton-on-Trent, in amplification of the dis¬ 
covery which he had made when a student at 
Marburg Griess had submitted proposals to the 
Bayer firm for the preparation of certain benzidine 
sulphonio derivatives and their use in making azo- 
dyestuffs. The task was plaoed in Duisberg’s 
hands to develop technically. Beginning at 
Strassburg, he continued the work when he joined 
the Elberfeld factory in September 1884. He soon 
succeeded where others less skilled had failed in 
preparing Griess’s beneidine-sulphon-diaulphonio 
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acid and m making from this a dyestuff for wool, 
aidpfumazunn, whioh was patented m their joint 
names. Although this did not answer expectations, 
the way was prepared, as the Elberfeld atmosphere 
beoame charged with benzidine nuclei 

On February 27, 1884, Paul Bottiger, up to the 
end of 1883 in the employ of the Bayer firm, 
patented the dyestuff which was to beoome known 
as Congo Red, the first dyestuff discovered with 
which it was possible to dye cotton directly I 
have reason to believe that Gness had previously 
made this and discussed its merits adversely with 
his fnend Heinrich Caro, a leadmg member of the 
great Badisohe Amlin und Soda Fabnk, who, 
however, with Dr Martius, had gamed his ex¬ 
perience m dyestuff chemistry, m Manchester, 
with Roberts, Dale & Co Both the Badische and 
Duisberg’s firm declined to purchase the patent 
Bottiger then offered it to Dr Martius’s firm in 
Berlin Martius was also about to decline it, when 
a friend, a dyer, happened to call upon him and 
noticed the dyed samples upon his desk , being 
told of its properties, he displayed great interest m 
the dyostuff on account of its power of dyeing 
cotton directly. 

The Berlin firm secured the patent and soon put 
the dyestuff upon the market as Congo Red It 
excited the greatest interest among dyers, although 
supersensitive to aoids, because of its special 
behaviour to cotton. Bayers were naturally sore, 
and it is easy to imagine the chagrin of young 
Duisberg at having so high a trump taken out of 
his hand. He at once hoisted the Jolly Roger, 
which was to become the flag of the industry 
The dyestuff had two components A and B It 
was open to him to vary either Ho chose to vary 
A, benzidine, having already made its first homo- 
logue, ortho-tolidine Here he all but failed to 
recognise that he again held trumps In his first 
trials, he obtained only a brown mess, of no 
promise. He had the habit, however, of putting 
his beakers aside as he used them, clearing up 
only at the end of the week. When doing this, he 
noticed that the brown mess had turned into a 
scarlet Following up the clue, he discovered that 
the coupling of A and B took place only very 
slowly In thus discovering Benzopurpurin, he 
made the first effective, direct cotton dyeing dye¬ 
stuff 

A new field was doubly disclosed—up to that 
time no systematic use had been made of homo- 
logues On this account, much difficulty was 
experienced m securing a patent The Martius 
firm naturally objected to such a rival to Congo 
but in the end the two firms agreed to work 
together. Then a rival firm that had been cited 
for infringement of the Congo patent brought an 
action to invalidate the patent. In the end, all 


opposition was overcome and the patent declared 
valid largely through Duisberg’s own enthusiastic 
pleadings before the expert court. His value to 
the firm was greatly enhanoed through this. 
Benzopurpunn, being far less sensitive to acid 
than Congo Red, was a great commercial success 
In the^cond year of its manufacture, Duisberg’s 
share of the profits was already 10,000 marks 
(£500), which he at once invested in the firm’s 
shares 

The effect of Duisberg's success was to stimulate, 
in an astounding degree, the development of 
systematic, scientific laboratory inquiry as chief 
objective of the industry The Bayer firm, under 
his enthusiastic guidance, may be said to have 
led the way Not only were new dyestuffs pro¬ 
duced in endless vanety of colour and shade, 
their use was also systematically studied in the 
dyeing laboratory The British dyers became mere 
tools of the German dyestuff makers, though 
lubrication with no little palm oil was needed to 
overcome their intense conservatism and rule of 
thumb methods 

Duisberg had no little luck The opening up 
of the tetrazo-faeld involved a great extension of 
the range of synthetic dyostuff colour The di&zo- 
colours previously on the market hod boon yellows 
and reds , Congo made from aminonaphthalene- 
suphonic acid was also red Substituting naphthol- 
aulphonio aoid for the naphthylamtne acid, so 
increasing the light absorbing power of the dye¬ 
stuff, Duisberg obtained a blue but of an undesir¬ 
able red shade He relates how, sleeping at home 
after lunch (ho had not yet an orchard), he dreamt 
that if he were to displace the methyl in ortho- 
tolidine by methoxyl he would introduce a green 
shade and so obtain a blue akin to mdigo. The 
dream came true He was beginning subconsciously 
to theorise about the conditions determining 
visible colour Accident was to oarry him still 
further In manufacturing the dyestuff, large 
quantities of paramtrophenol were accumulated , 
this was put into casks and kept for a rainy day 
Various attempts were made to find a use for it, 
without success—until one day the news oame 
that two medical men had been poisoned by a 
druggist mistakenly dispensing aoetamlide for 
naphthalene This led to the recognition of the 
antipyretic value of aoetamlide and to its sale by 
Kalle and Co as Antifebnn in large quantity 
Why not ethylate and reduce paramtrophenol, 
said Duisberg. He therefore had it converted into 
ethoxyacetanihde, phenaoetin This proved to be 
even better than antifebrin. In undertaking the 
manufacture of phenaoetin, together with that of 
sulphonal and trional, the firm embarked upon a 
new important branoh of activity, in which they 
beoame leaders Aspirin followed in a remarkable 
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way Some genius m the firm, if not Duisberg, 
bodily lifted into a patent specification a paper 
in Liebig's Annalen describing the preparation and 
properties of aoetylsalicyhc acid Of course, the 
patent was lost when attacked in the Courts—-but 
no matter The name Asjnrxn , which Duisberg 
had registered as a trade mark, still remained and 
gave the holders almost a monopoly What’s m 
a name ? Everything t Names are not all equally 
sweet The challenge to take an Aspirin is easily 
uttered—no one would think of asking for an 
Acetylsalicyho acid Duisberg always prided 
himself upon being a judge of 'technical effect’ , 
m no other case was this better shown 

Gradually, as the firm prospered, Duisberg’s 
productive activity as chemist gave way to a 
more general activity In 1900, he entered the 
directorate and became mainly occupied m 
erecting a great new works at Leverkusen, which 
in every particular bears witness to his creative 
ability Ho was particularly proud of the provision 
he made for the welfare of the workpeople After 
the War, he was largely occupied in the first place 
in organising the dyestuff industry , then 
German chemical industry os a whole—a task for 
which he was eminently suited by his masterful 
character, his great experience and above all his 
organising ability The appreciation showered 
upon him on the occasion of his seventieth birth¬ 
day was overwhelming in extent and sincerity 
Duisberg was much helped by Henry Bbttmger, 
who had married into the firm before he entered it 
Up to the time of his majority, Bottinger had lived 
at Burton-on-Trent, where his father was ohemist 
at Allsopp’s brewery He was so entirely anglicised, 
that he spoke German as if he were thinking m 
English Ho took charge of the firm’s external 
affairs and laid the foundation of them great 
success in Eastern markets I have a presentation 
copy of & tremendous quarto tome, beautifully 
got up entirely in the works, a lithographed repro¬ 
duction in script of the letters Bottinger wrote 
home to his family during his travels in India and 
China He not only placed the firm’s goods but 
also arranged for training centres in India at whioh 
instruction in dyeing was'given to buyers of their 
dyestuffs. The use of native-grown vegetable 
dyes in the East was thereby greatly ourtailed 
Now indigo is almost supplanted by synthetio 
indigotin, although if the industry were organised 
the natural dyestuff could be produced with 
advantage. Bdttinger was so active-minded that 
later on he beoame a Member of Parliament 
Eventually, he was veradelt 
I have sketched Duisberg’s character more than 
once during the War, in The Observer ; in 
Chemistry and Industry (Maroh 27, 1931), apropos 
of an obituary notice of his great master Geuther 


whioh he had written for the German Chemioal 
Society , recently (Maroh 29) m The Times He 
must have been a lively youth When I first 
knew him, soon after he went to Elberfeld, in the 
first blush of his success, he was the perfect 
Gascon, filled with an astounding conceit—really 
this was his great asset So late as 1906, at our 
celebration of the jubilee of Perkin's discovery of 
the first aniline dyestuff, with complete unconcern 
and full belief in his words, he told us that we 
must regard Gormans as God's own chemists, 
heaven sent beings with whom it would be absurd 
for the world to enter into competition Some of 
us smiled We had discussed our position and 
long lamented our commercial weakness Perkin, 
it is true, had been beaten from the field. Still, 
he had to his credit not only that he had made his 
discovery but had also started works by the time 
he was nineteen, without any Geuther to train 
him Later, he was the first in the field as the 
maker of alizarin Faraday, in 1825, had discovered 
benzene and analysed it accurately, even made the 
two naphthalenesulphonic acids out of which 
Teutomo chemists were to win fortunes , he had 
done not a little other chemical work Lancaster 
had bred a chemist in Frankland Personally, I 
had played to some effect with naphthalene and 
knew something of the colour game I did not 
despair of our some day again wearing the shoes we 
had cast off too early ; I knew we had recruits m 
the background In fact, when Duisberg addressed 
us, the spirit was already at work in our Teutonio 
friends that made the late War inevitable. His 
own son, in saying “Good-bye” to my sons, in Lake¬ 
land, not very long before the War, expressed the 
hope that at no distant date he would meet them 
“on the field” ; he even looked forward to becoming 
part owner of Derwentwater. This is sober fact 
The German is a complex character As ohemiste, 
it is essential for us to learn to dissect out the 
elements of his mentality Having spent nearly 
three years as a student in Germany before the 
War of 1870, I have been witness of some of his 
interactions Before ’70, they were a primitive, 
almost pastoral, music-loving nation, wonderfully 
intelligent and absolutely indefatigable workers, 
asking only to be well led and ever willing to be 
led, almost chOd-like in their simplicity On the 
other hand, they were curiously lacking in sense 
of proportion and without humour , you had not 
far to go below the surface to meet with unpleasant 
if not barbario reactions, suoh as Wagner has 
brought out most wonderfully in his tetralogy— 
such as the Red Queen saw in Alice : “A nasty 
vicious temper” 

Duisberg had htoked the oritioal power, character¬ 
istic of his nation, to see sufficiently below the sur¬ 
face. He knew quite well that our failure was 
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mainly commercial and that our university 
system was greatly in fault He was too much 
overcome by his countrymen’s overwhelming 
suooess in the industrial field , he did not see that 
no real attempt had been made by the world to 
meet their competition The world, in fact, had 
been hypnotised by Germany’s ordered progress 
Our action after the War was stupid We 
allowed lawyers to put themselves in charge 
These were followed by so-called business men 
We have yet to give technical knowledge and 
efficiency their due plaoe This will ultimately be 
our sole ohanoe of securing our proper share in 
the world’s work Our recent partial success m 
re-establishing the dyestuff industry may largely 
be attributed to the example set by Mr James 
Morton, whose acute mind led him to surround 
himself with a picked band of competent workers 
and to acoept their guidance unreservedly The 
outstanding service rendered by his chief assistant, 
the late Dr Thomas, has yet to be sufficiently 
recognised ; he was the nearest approach to a 
Duisberg we have had We have to take pains 
that we may breed such men—at present our 
schools are worthless for the purpose—indeed, 


they prevent them from arriving. If our industry is 
to prosper, we must abolish all clerical oontrol of 
education and put it under men of soientifio out¬ 
look—men who not only know something but also 
know how to use knowledge The present ignoranoe 
of the schools will never give us this. The future 
of the dyestuff industry will depend entirely upon 
the attitude of the public towards colour—upon 
the development of the colour sense The present 
world tendency is to abandon colour—everywhere 
black prevails an almost lost sense has to bo 
recovered 

Chemists belong to no nation the world over 
they are a community , one m spirit, in thought 
and in method, interdependent in their work. 
Eventually they must lead the world, as they alone 
can understand its operations The service Duis¬ 
berg rendered was to the common good All can 
recognise the worth of the man, apart from his 
nationality , the value of the great example he set, 
apart from his teohmoal service, by the exercise 
of a wide publio activity and a wide philanthropy. 
Only by the aid of suoh men will the world even¬ 
tually be sufficiently brought together in har¬ 
monious interrelationship 


Quantum Mechanics as a Physical Theory 


T HE issue of the Physical Review dated May 15 
contains a contribution by Prof A Einstein, 
B Podolsky and N Rosen under the title “Can 
Quantum - Mechanical Description of Physical 
Reality be Considered Complete 1” The authors 
answer this question in the negative They begin 
by pointing out that it is important to draw a 
distinction between the physical concepts, which 
are introduced into a theory and form its subject 
matter, and the objective reality, which is inde¬ 
pendent of the theory and which it is the purpose 
of the theory to describe. That is to say, we have 
to draw a distinction between the results of 
experiment and our theoretical description of 
them. 

In order to test a theory the authors ask two 
questions . (1) Is the theory correct ? And (2), 
Is it oomplete ? The Content of the paper is a 
consideration of the answers obtained when these 
questions are applied to quantum mechanics. 

The first question can be answered in the 
affirmative if the theoretical conclusions agree with 
experiment. In physics, we test correctness by 
means of numerical values, and in this respect the 
authors have no adverse critioism to make of the 
quantum theory The second question is a more 
difficult one, and some explanation of its meaning 
is required before an answer can be attempted. 


A complete theory is understood to be one which 
provides a counterpart to each element of physical 
reality The definition of physical reality lies at 
the root of all that follows in the paper. The 
authors say If, without in any way disturbing 
a system, we can predict with certainty the value 
of a physical quantity, then there exists an 
element of physical reality corresponding to this 
physical quantity They aooept this as a 
reasonable criterion They do not regard it 
as a necessary but as a sufficient condition of 
reality 

Accepting this definition, the authors go on to 
show that the quantum-mechanical description of 
physical reality is not complete The first step in 
the argument is to show that the uncertainty 
principle places two alternatives before us Suppose 
that two physical quantities are represented in the 
theory of quantum mechanics by the operators A 
and B If these operators do not oommute, that 
is, AB*BA, then the theory maintains that 
precise knowledge of one quantity is incompatible 
with precise knowledge of the other The best 
known example of this is that in which the 
physical quantities are the oo-ordinate of position 
and the momentum of an electron We can only 
obtain precise knowledge of the second quantity 
by experiment, and in attempting this we destroy 
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our knowledge of the first. But both operators 
represent objects of physical reality, so that by the 
definition it must be concluded either that the 
theory does not contain concepts for both, that is, 
it is incomplete, or else the two quantities have 
not physical reality at the same time In quantum 
mechanics it is assumed that the wave function 
contains a complete description of this reality for 
the state to whioh it corresponds This is reason¬ 
able, sinoe the information obtainable from this 
function corresponds exactly to that which can 
be predicted with certainty without altering the 
state of the system 

In the final stage of the argument, an appeal is 
made to the process known as reduction of the 
wave packet. We must refer to the original paper 
for the details, but it is deduced that it is possible 
to predict with certainty two quantities corre¬ 
sponding to physical realities, and moreover that 
these quantities are represented by non-commuting 
operators. Thus we have to admit that if the 
quantum theory is complete and therefore contains 
concepts for these quantities then, although non- 
eommuting, they correspond simultaneously to 
physioal realities 

We saw that the uncertainty principle presented 
us with two alternatives , and now we see that 
if we deny the first of these alternatives, we have 
also to deny the second The conclusion is that 
the first alternative, that the quantum theory is 
inoomplete, has to be accepted 

It is possible that the criticism does not Htnke 
at the root of the quantum theory, since so much 
depends upon a definition of physioal reality, 
which is not of necessity included in the theory. 
If we could be satisfied that the definition is 
necessary or that without it two simultaneous 
conjugate physical quantities are represented by 


commuting variables, then the quantum theory 
fails. An interesting letter on this point from Prof. 
G Temple appears in Nature of June 8 (p. 957). 

The paper by Einstein and his collaborators is 
rather to be regarded as an appeal for a more 
direct description of the phenomena of physios. 
The authors seem to prefer the artists’ portrayal 
of the landscape rather than a conventional 
representation of its detail by symbols whioh bear 
no relation to its form and colour. The expression 
of a belief that it is possible to provide a complete 
description of physical reality indicates the nature 
and purpose of the criticism. Presumably the 
appeal is for a replacement of the operator calculus 
of the quantum theory by a method of description 
which resembles that of the classical and re¬ 
lativistic theories m that, like them, it introduces 
concepts more directly corresponding to physical 
realities 

In criticising quantum mechanics m this way, we 
must remember that it arose out of the inadequacy 
of existing models, and it has evolved in its par¬ 
ticular way because it has had to do without 
them The theory has done what, in the face of 
difficulty, it set out to do It does not profess to 
describe actual phenomena but the possible results 
of measurements, and it is particularly concerned 
with the influence of the observer on the quantities 
observed Much work is being done at present on 
the notation of the quantum theory. There are 
difficulties to be removed and with their removal 
we may find that we have travelled m the direction 
desired by the three authors. Physicists can 
scarcely remain oontent with a situation in which 
the electron is an equation, and the remark some¬ 
times heard that the school of quantum mechanics 
is content to establish itself merely as a bureau for 
ready reckoning is by no means true H T P. 


U.S. Stratosphere Balloon Explorer II 


A BRIEF reference was made m Natdbe of 
February 23, p 299, to the remarkable 
preparations afoot in the United States to launch 
a new attempt m stratosphere research following 
on the mishap to Explorer I News has now come 
to hand that everything was ready by June 1 and 
the balloonists are only awaiting favourable 
weather conditions. The outstanding feature of 
this new experiment is the display of co-ordination 
of effort on the part of the National Geographic 
Society, the U,S. Army Air Corps and many of the 
publio bodies interested in research. Capte. A. W. 
Stevens and 0. A. Anderson will again ascend, and 
Capt. R. P. Williams is in charge of ground opera¬ 
tions and has been named as alternative pilot. 


Some idea of the magnitude of the task can be 
gamed from the following details of the balloon 
and the experiments. 

Baixootj 

This was built and designed by the Goodyear 
Zeppelin Corporation, Ohio. When inflated it is 
192 ft. in diameter and has a capacity of 3,700,000 
cub ft and an area of 2} acres. Its initial oharge 
will be 300,000 cub ft, of helium, and with this 
‘bubble’ of gas in it the top will rise 316 ft. from 
the ground when it is all complete and ready to 
start. The envelope is made of rubberised fabric, 
most of it weighing 5 3 or. a square yard, at the 
top 7<2 oz. a square yard The gas can be released 
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by two pneumatically operated valves near the 
top and there are four inverted open canvas 
ohimneys m the bottom, 7-5 ft in diameter and 
17 ft. long, to relievo it of surplus gas when fully 
inflated by the reduction of the external pressure 
The total lift of the balloon on the ground is 
more than 8 tons. This figure includes the weight 
of the balloon itself, men, equipment and ballast 
The gondola is 9 ft in diameter and weighs 638 lb 
empty It is painted white both inside and ex¬ 
ternally above the equatorial plane and black 
below. An arm, 14 ft long, extends horizontally 
from it carrying a fan on the end, which supplies 
a tangential foroe to rotate the whole balloon 
The gondola is provided with an 80 ft round 
point triangular parachute operated by a pilot 
parachute to draw it from its bag. 

Instruments and Equipment 
The bag is provided with a 3-ft. dial thermo¬ 
meter near the top to be viewed directly from the 
gondola through porthole and vent For cosmic 
ray studies, Prof. R A. Millikan has supplied 
three ionisation chambers, one exposed, one m 
two inches of lead and one, weighing 600 lb , in 
four inches of lead Dr W F G Swann has 
supplied oountor sets for various elevations from 
the horizontal, a lead-shielded chamber for 
‘bursts’ and a Wilson expansion chamber. Mr. 


O H Gish has supplied an apparatus consisting 
of a vertical chimney oxtemal to the gondola 1 ft. 
in diameter and 3 ft high for a continuous ion 
count of the external air. Sun, sky and earth 
brightness records will be taken from outside the 
gondola, and records made of temporature and 
barometric pressure with resistance thermometer 
and short mercurial barometer respectively. The 
readings of the latter will bo further checked by 
vertical camera studios of the ground and transit 
circle observations of the balloon made from the 
ground 

The sun and sky light will be studied spectro- 
graphically both from within and without the 
gondola for ozone content of the stratosphere. 
Mention has already been made of the vertioal 
camera for height observations, but other camoras 
will photograph the horizon to obtain tho figure 
of the earth, and a motion picture camera is 
provided to record any moving events Air 
samples will be taken and spores collected, and 
even cultures of fruit flies are to be exposed to 
the ngours of the stratosphere. Finally, the 
observers will be in continuous radio communi¬ 
cation with the ground on a transmission of 
13,060 kilocycles per second, and a study will be 
attempted of the diffraction by the horizon of 
two sets of modulated waves emitted from the 
gondola aerial at 66,000 kilocycles and 112,000 
kilocycles a second respectively 


News and Views 


Retirement of Sir George Adam Smith 

When the autumn term begins, the Very Rev. Sir 
George Adam Smith will retire from tho prinoipalship 
of the University of Aberdeen. His long service of 
twenty-six years as principal exceeds that of any of 
his predecessors since the present University arose 
from the union of “The King's College” and “The 
Earl Marisohal’s College” on the passing of the first 
Universities Act of 1888. He has watched and 
guided the University during a period of notable 
development, when a demand for specialisation has 
increased the teaching staff by the addition of nine 
professorial chairs, three readerships, and forty- 
seven lectureships; and when these changes, together 
with am increase in the number of students from 
1,007 to 1,272, have required considerable additions 
to the fabric of the University itself. Of equal 
importance for the future of education and of scientific 
research has been the formation of linkages binding 
the University as a working unit with other institu¬ 
tions. In the present year the former United Free 
Church College in Aberdeen has joined with the 
University, sad co-operation of great promise for 
the development of biological investigation in the 
north takes place with the Rowett Institute for 


Research in Animal Nutrition, the Macaulay Institute 
for Soil Research, the Scientiflo Laboratory of the 
Fishery Board for Scotland, and the Torry Research 
Station In the oour«o of another year a new and 
vital link between the teaching and clinical aspects 
of medical subjects will be completed at the new 
Infirmary These developments, on which, in some 
directions, the future of the University depends, Sir 
George has guided with a tact and balance of mind 
and with a friendliness and humanity whioh have 
endeared him to his fellow-workers in the University ; 
and both town and University appreciate his services 
in ensuring that common appreciation, co-operation 
and goodwill unite the civic and aoademio interests 
of the oommumty. 

Valentin Magnan 

The eminent Frenoh psychiatrist, Valentin Jacques 
Joseph Magnan, the oentenary of whose birth was 
celebrated on May 27 by a special meeting of the 
Soci6t4 medico -psyohologique, was bom on March 16, 
1888, at Perpignan, whioh was also the birthplace of 
three other celebrated Frenoh psychiatrists, Pinel, 
Eaquirol and Falrot. His medioal education took 
plaoe first at Lyons add then in Paris, where he 




1028 


NATURE 


June 22, 1935 


qualified in 1886 with a thesis on the anatomical 
lesions in general paralysis. The following year he 
was appointed physician to the As tie Sainte-Anne, 
to which he was attached for forty-five years His 
most important work was concerned with the psy¬ 
choses produced by alcoholism, in the modem 
investigation of which he was a pioneer, absinthe, in 
the prohibition of which in France he was mainly 
instrumental, and morphia; epilepsy, and sexual 
anomalies and aberrations. As director of Sainte- 
Anne, where he founded the SocidtA climquo de 
m6decme men tale, he was an enthusiastic advocate of 
the no restraint system and especially of the sup¬ 
pression of the straight-jacket His olmical lectures, 
which attracted numerous French and foreign 
physicians to Samte-Anne, were for thirty years 
published in Le Progria Midical, of which the issue 
for June 8 commemorates the centenary. In 1893 
he was elected a membor of the French Academy of 
Medioine, of which he beoame president in 1916 In 
his will he left the sum of 26,000 francs to the 
Aoademy for the foundation of a prize m psychiatry 
which bears his naino His death took plaoe on 
September 27, 1916, when ho had reached the ago 
of eighty-one years, his faculties remaining intact 
until the end. 

Basutoland in Transition 

Fundamental changes in the life and economy of 
the natives of Basutoland are foreshadowed by the 
report (Cmd. 4907. H M Stationery Office) of the 
Commission, of which Sir Alan Fun is chairman, 
appointed by the Secretary of the Dominions to 
inquire into the financial and economic position of 
the country. The recommendations are drastic and 
affect almost every aspect of native hfc The gravity 
of the financial situation, which dictated the ap¬ 
pointment of the Committee in tho first instance, 
shows no sign of alleviation, and even in the improb¬ 
able contingency that the proposals are entirely set 
aside, the force of circumstances alone, it would seem, 
will bring about disastrous changes which will lead 
to the breakdown of native culture and the system 
of administration. The spirit of independence and 
pride of race characteristic of tho Basuto people 
should be preserved at all costs as the essential con¬ 
dition of their future progress. Their spirit is ex¬ 
plicitly recognised in the Report as a dominant factor 
in the problem of reform; but it is pointed out that, 
unless rightly directed, it may prove an obstacle in 
the way of advance towards the goal the Commission 
has in view—the creation of a real system of ‘indirect 
rule’. In the multiplicity of topics discussed and of 
ameliorative measures suggested, this is the major 
issue. While the flnanoial situation of the Protectorate 
has undoubtedly complicated its political future, the 
internal situation and the formulation of a settled 
administrative polioy which will afford opportunity 
for the development and utilisation of the admittedly 
favourable traits m native character and culture 
must obviously be a pn<»- consideration to that of 
the eventual transfer of raponsibility to the Union 
of South Africa. 


R.A.F. Big Flying Boat 

The performance figures of the Saraband built 
by Short Brothers of Rochester for the R.A.F., just 
divulged for the first time although the maohine was 
built in 1932, show that it is by far the largest flying 
boat in the R.A F equipment, and is more powerful 
than even the German DO X Its engines total 
5,600 horse-power, maximum speed 160 miles an 
hour, climb 760 ft. a minute, with an air range of 
1,460 miles, with full load In this respect it is worth 
remembering that many countries make a practice 
of reporting performance trials with specially light¬ 
ened loads The machine has a wmg span of 120 ft 
and is 90 ft long It carries a military load of 6,960 
lb., which includes an automatio pilot, the usual 
machine guns, and a 1J in automatio quick firer. 
The hull is a self-contained unit, containing sleeping 
accommodation for the crew, a workshop, a ward 
room, a drying compartment, an anchor winch, and 
gear for changing engines afloat. It is built entirely 
of steel and duralumin, and the hull design incor¬ 
porates many novel structural features. A civil 
flying boat of the same size was under construction at 
the same time, but was stopped for reasons of economy. 

Presentation of Prof Piccard's Gondola to the Science 

Museum 

On Juno 12, the gondola of the balloon in which 
Prof A Piccard and M Max Cosyna ascended into 
the stratosphere on August 18, 1932, was presented 
to the Science Museum, South Kensington, by 
M. Jean Willems, director of the Fonds National 
de la Recherche Soientifique, Brussels. His Excellency 
the Belgian Ambassador presided, and both Prof. 
Piccard and M. Cosyns were present. The gondola 
consists of an air-tight sphere (about, 2 metres m 
diameter) of aluminium alloy, fitted with two man¬ 
holes and several portholes, and equipped with 
various scientific instruments ; it was attached to 
the hydrogen-filled balloon with whioh Prof. Piocard 
made his previous ascent on May 27, 1931. The second 
ascent, in 1932, was made from Dubendorf Aerodrome, 
near Zunoh, and after a twelve-hour flight, the 
balloon landed safely, in a field at Cavallaro di 
Monzambano, about ten miles south of Lake Garda. 
The maximum height reached during the voyage 
(determined trigonometrically) was 16,940 metres 
(10$ miles). The mam objective of the flight was the 
investigation of cosmio radiations. Observations 
were made to ascertain the variation of intensity of 
these rays with height, and the distribution of the 
radiation in different directions was studied by 
means of a tubular Geiger oounter. 

Early Design for an Aeroplane 

The Science Museum, South Kensington, has just 
acquired through the generosity of Mr. P. A. Smith 
of Scarborough a small disc of silver about an inch 
in diameter bearing an engraved design for a flying 
maohine which is remarkable in conception. The 
disc bears the initials ‘G.C.’ -with the letter ‘R\ 
beneath and it is dated 1799. The reverse oontains 
a diagram of forces relative to the design illustrated. 
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There is little doubt that it is the work of Sir George 
Cayley, Bart (1774-1887), who was the first to 
attempt to explain mathematioally the fundamental 
principles of mechanical flight The flying machine 
represented is a manually propelled (assisted) glider 
It is a large monoplane, the plane being curved, with 
the operator sitting in a boat-shaped struoture below 
and working by means of levers two large rectangular 
oars or paddles which were probably intended to 
function on the non-return valve principle by means 
of flaps An interesting feature is the oombinod 
rudder and elevator arrangement which consists of 
surfaces fixed at right angles to one another, the 
whole, it appears, universally pivoted—a device 
which has been attributed to Alphonse Penaud at a 
much later date Research is being undertaken to 
discover the full significance of the design, but the 
disc has been placed on exhibition 

The National Physical Laboratory 

The report of the Laboratory for the year 1834 is 
a well-illustrated and indexed quarto volume of 200 
pages. Each of the eight departments of tho Labora¬ 
tory gives a short acoount of its principal activities 
m an interesting and thoroughly readable form The 
increase in activity m industry has produced a 
corresponding increase in tho work carried out by 
the Laboratory, particularly in that relating to ship¬ 
building, and it has been necessary to call for over¬ 
time and to increase the staff The movement for 
the abatement of noise lias resulted in demands on 
tlie Sound Department from the Ministries of Health 
and of Transport. The deaths of Sir Arthur SchuBter, 
Sir Horace Lamb, Sir Alfred Ewing and Dr. W. 
Rosenham have deprived the Laboratory of four of 
its friends and supporters, but the changes of staff 
have been slight. The lectures on the work of the 
Laboratory given at a number of provincial centres 
have been much appreciated, and are to be continued. 
The new buildings for photometry will probably be 
brought into use this year, new high-speed wind 
tunnels are already in operation and the Lithgow 
installation for testing propeller blades will be avail¬ 
able next year. The comparison of standards of 
measurement of all kinds with those of other countries 
has been continued with satisfactory results. The 
sound-isolating properties of walls and partitions of 
many types have been investigated and field tests 
of actual buildings can now be carried out. The 
work on refrigeration and preservation of food of all 
lnnda has been continued for the Food Investigation 
Board, and that on protection from and dosage of 
X-rays And radium, for the Medical Research Council, 
The lubricating value of the oils derived from the 
distillation of coal is $eing investigated, mid the 
production and working of the extremely light alloys 
of magnesium are being tested. Rapid advances are 
being made m our knowledge of the struoture of the 
ionosphere, on which so many of the phenomena of 


The Grand Coulee Dam 

The Columbia River in the United States is 
second in size only to the Mississippi. Owing to 


the fact that its source is high in a region of melting 
snows in the mountains of western Canada and 
Montana, its discharge is more continuous than that 
of all the and regions of tho wost and the middle west 
combined. In an article in the Scientific American 
of Apnl, Grace Kirkpatrick gives an interesting 
acoount of the Grand Couleo (Grand Valley) dam 
whioh engineers are now busily constructing. In 
prehistono times the Columbia River, then much 
larger than it is to-day, was dammed by a glaoier, 
and the torrents of water which poured through the 
high cliffs bordering the nvor flowed down and 
formed the Grand Coulee. Tho walls of the valley 
are m some places 1,000 feet high The upper 
20 miles of tho nver are being closed with dams at 
each end to form a huge reservoir. The Columbia 
Rivor sweeps across the State of Washington and 
forms for many miles the border between Washington 
and Oregon. On the plateau above its oanyon-like 
banks are millions of and acres known as tho Columbia 
Basin whioh if suitably ungated would be one of tho 
most fertile lands in the world. The dam is being 
built in two units—the high dam and the low dam. 
The latter is exclusively a power development while 
the high dam will be used for power, irrigation, 
storage and navigation development The dam will 
raise tho waters of the Columbia so that they can 
bo pumped into the reservoir of Grand Coulee 
and will then.flow over the paroned acres of the 
Columbia Basin Tho blocking of tho nvor will 
oreate the largest artificial lake in tho world. It 
is 151 miles long and will oxtend into Canada. The 
spillway in the centre of the high dam will be 1,800 
feet long and no less than 325 feet high. 

Costs of Electric Lighting since 1910 

The lowering of the oost of the eloctrio light during 
the last twenty-five years, mainly due to scientific 
research and unproved engineering methods, is fully 
appreciated by few. In 1910, carbon filament lamps, 
whioh had held the foremost place since the inoeption 
of the incandescent lamp, were rapidly being replaced 
by tantalum and tungsten lamps giving almost twioo 
as much light for the same eleotno power. In the 
same year, by means of the new ‘squirted’ filament 
lamp, the light-giving efficiency was more than 
doubled. In 1812 the drawn tungsten filament nearly 
trebled the efficiency. All these lamps were vacuum 
lamps. In 1918 the invention of the gas-filled lamp 
trebled the efficiency, and the latest type of gas- 
filled lamp, the ‘ooiled ooil’ lamp,, has nearly 
quadrupled the light efficiency, givirig 11-25 lumens 
(approximately 0*9 oandle) per watt. Many con¬ 
sumers are now getting their eleotno Ught at a oost 
of 0-5d. per unit who had to pay 6 d. or more per 
unit m 1910. Electrical engineers and aoientifio 
workers may well be proud of lowering the cost to 
one fiftieth of what it was in 1910. 

Metallurgical Research 

The lecture given by Dr. H. Moore, director of 
the British Non-Ferrous Metals Research Association, 
before the London Section of the Institute of Metals 



1030 


NATURE 


June 22, 1935 


on November 8, 1934, published in the March issue 
of the Institute’s Journal, constituted an extremely 
valuable review of the more immediate past and 
future of metallurgical development. Under the title 
of “Recent Trends and Future Developments m 
Metallurgical Researoh”, Dr. Moore surveyed the 
application of physical and physioo-ohemioal methods 
to the study of metals and alloys, with particular 
reference to the industrial application of the results 
of research. In the period under review—the past 
decade—the output of metallurgical research has 
undoubtedly been unparalleled, but in Dr. Moore’s 
view the mam bulk of this large output has been 
concerned with the exploitation of fundamental 
conoepts whioh had been developed more than ten 
years ago Researoh in progress at the present time 
is reviewed under six mam heads . melting and 
solidification, working of metals, heat treatment, 
mechanical properties, corrosion, and electro-de¬ 
position, and the directions in which work may be 
expected to proceed in the near future are outlined. 
Tho impression gamed from this exceptionally 
interesting and virile address is one of boundless 
fields of researoh, offering fascinating possibilities m 
the extension of the use of metals for a very wide 
range of purposes for the benefit of civilisation. 

Science and Humanism 

In the quest for a unity underlying the rich variety 
of the universe, philosophers are in constant danger 
of limiting themselves to unreal abstractions and 
verbal dialeotio. Both those who call themselves 
pragmatists, as dealing with things rather than with 
words, and those who prefer the fuller name of 
humanists, find that science, the most objective of 
human experiences, has a large contribution to make 
to our general body of thought. As is pointed out 
by A. Rey in “Lea Math&natiques en Gr6ce” 
(AdualtUs Scientiflques, 217. Pans : Hermann et 
Cie., 1935) the study of the history of Bcienoe may be 
reoommended on two grounds. It may make scientific 
thought more accessible to philosophers, and may 
do something to break down, among scientific workers 
themselves, that narrow specialisation whioh is so 
prevalent to-day. Among the ancient Greeks, as 
alto in the Renaissance, both ages of humanism and 
free inquiry, science had a considerable plaoe, though 
not an exclusive one. The humanism of to-day has 
at its disposal an embarrassing array of tempting 
dishes; the difficulty is to make a well-balanoed 
selection from them, and to' get the whole range of 
mental vitamins without suffering from hyper- 
vitaminosit. 

Description and Identification of Species 

In spite of the three quarters of a million species 
of animals which have been described binomially, it 
is remarkable how little there is of organised plan 
in the descriptions, taken as a whole. Some authors 
of new species are oontent with a few lines of char¬ 
acterisation, others seem to describe, not a species, 
but the total characters of an individual specimen. 
It is partly that specie* are not fixed, and that few 


writers, even on the same group, would agree upon 
the characters to be selected as ontena of speoifio 
rank, partly that the critical characters within 
different groups appear to be so diverse, that no 
common plan would fit more than a relatively few. 
Dr. S6venn I card has made a bold attempt to 
standardise descriptions of species by advooatmg a 
method which he calls “la m6thode des nombres 
signal^tiques” (Revue de Path. comp. Hyg. gen., 
Nov. 1934) It looks quite simple. Shortly, it is 
that, m regular order, parts of the specimen to be 
identified or described are examined, and the result 
for each part is represented by a number. The key 
to the parts to be examined for a particular group, 
and to the number corresponding to a particular 
character, say, legs yellow, is to be found in a set 
of “Tables de oorrespondanoe”. Thus the special 
character of each part has its own particular number, 
a short-hand way of writing a description whioh 
normally would contain at least a few words for each 
part 

Species Formula 

In describing a beetle, for example, Dr. Icard 
chooses seven characters, always read in the same 
order—colour of thorax, colour of elytra, form of 
thorax, form of elytra, form of feet and tarsi, form 
of antenn®, form of head. Each oharaoter, m a 
particular specimen, is represented by a number—• 
the nombre etgnaUtique or descriptive number, so that 
the total description of the specimen as regards 
specific characters may be represented by a series 
of numbers—the formule signalitique or specific 
formula. We wish to identify a beetle ; we translate 
one by one its characters into the appropriate 
number ; then having composed our speoifio formula 
we search for this particular formula m another 
book of words, “Le Repertoire general”, and if we 
find tho formula there we shall also find opposite 
it the name of the spociee which possesses this 
characteristic association of characters It is an 
attractive idea that the plant and animal worlds 
should be so completely tabulated that a set of 
symbols would identify any of their members, and 
if the method would enforce upon desonbors of 
species definiteness in characterisation and brevity, 
it might be well worth a trial. 

Suggested Biological Survey for Union of South Africa 

In the South African Journal of Science (Nov. 
1934, p. 396), Dr. R. Bigalke makes a plea for the 
inauguration of a biological survey in the Union. 
During 1911-33 the Provinces spent £607,674 in 
connexion with fish and game preservation and the 
destruction of- vermin, and the suggestion is that a 
biological survey would furnish scientific information 
for the more efficient use of such expenditure. The 
survey would be a unit of the Department of Agri¬ 
culture, and it would set in the forefront of its alms 
the solution of pressing eoonomio problems, such as 
the biology and control of predatory animals, at 
noxious rodents, or rabies transmitters, and the 
relation- of wild birds to agriculture. Before such 
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investigations had progressed far, the need for 
faunistio surveys would become obvious, and for the 
prosecution of these oo-operation would be sought 
with the various museums. The author estimates 
that such a survey could be set going with a staff 
of not less than six biologists, who should have taken 
zoology as a major subject and botany and geology 
as minors. But can any thorough study of fauna 
be carried out without recourse to fairly thorough 
statistical analysis, and the author says nothing 
about mathematical qualifications 

The Men of the Trees 

The tenth annual report of the Society of the Men 
of the Trees reviews the work of the past year, which 
has shown an increased membership of the Society, 
inaugurated by Mr. St Barbe Baker The work 
of the year has mcluded lectures, meetings and 
exhibitions. Of the latter, the ohief was the Inter¬ 
national Picture Exhibition, held at Grosvenor 
House, Park Lane, London, throughout November. 
Thirty-seven countries assisted the exhibition by 
sending tree paintings by some of their foremost 
living artists, and also treasures from the national 
collections. Several addresses were delivered at 
meetings by Ambassadors and Ministers accredited 
to Great Britain The opening address was given 
by Field Marshal Viscount Allenby, who dwelt upon 
the importance of forestry and tree-planting in Great 
Britain to make good the wastage of the late War 
Lord Allenby, even before the War was over in 
Palestine, had started to restore the land by tree¬ 
planting, a commencement which inspired the Men 
of the Trees to carry on the work. Before opening 
the exhibition, Lady Georgians Mure pointed out 
that forestry and the care of trees is a world wide 
thing and that we can “meet our friends from 
Overseas on a oommon ground of good fellowship, 
occasioned by the mutual admiration and love of the 
oountryside and its chief ornament, trees’’. Mr. 
Baker directed attention to the advantage from an 
aesthetic point of view, as well as the hygienic and 
economic, of planting up the slagheaps in the Black 
Country of England, and stated that a part of the 
proceeds from the exhibition was to be devoted to 
that objoot. 

Cereal Synonyms 

The Cereal Synonym Committee has come to a 
number of decisions on the stocks of oereals whioh 
it examined m 1934. In arriving at these decisions, 
the Committee was guided by the following definition 
of a o&eal synonym: “The Cereal Synonym Com¬ 
mittee regard two oere*ls as synonyms when they 
present precisely similar morphological characters, 
and when they also possess identical physiological 
characters in ao far as they oan be determined. Even 
then by this tern they do not necessarily imply that 
these two varieties are erf identical origin, though 
doubtless in the majority of oases they are. The 
possibility of two oereals of different parentage 
presenting suoh a close. If not oomplete similarity aa 
to made their individuality has not been lost sight of. 


But the Committee have to deal with faote as they 
are j they, therefore, regard as synonyms all cereals 
which are identical in the sense used above even 
when they know that the origins are different. Before 
the Committee oome to a conclusion oonoermng the 
synonymity of any variety the breeder and/or the 
introducer is given an opportunity of demonstrating 
to the Committee such differences as he may olann 
to exist between his variety and the type variety.’’ 
In compliance with the request of the Committee 
that as much publicity as possible should be given 
to its decisions, the National Institute of Agricultural 
Botany, Cambridge, has published a leaflet giving 
full details of the findings for the wheat, oats and 
barley varieties investigated. 

Review of Agricultural Research 

The Royal Agricultural 8ociety of England has 
recently issued its Journal for 1934, vol 95. As last 
year, “The Farmer’s Guide to Agricultural Research” 
has been incorporated with the annual publication, 
so that it may be available to every member of the 
Society At the same time a number of copies are 
being bound separately for distribution to the Press 
and to centres of agricultural education and research. 
This valuable survey of reoent soientifio work has. 
been carried out on the same lines as in previous 
years and the authors responsible for the various 
Bections, namely, crops and plant breeding, diseases 
of animals, farm implements and machinery, farm 
economics, dairy farming and dairy work, the feeding 
of livestock, and soils and fertilisers, are the same 
as in 1932 The work dealt with is not limited to 
research conducted in the British Isles, but includes 
references to results achieved m any part of the 
world from which light may be thrown on the 
problems of British agriculture A few copies of 
previous issues (1925-32) are still available. 

Bntish Standard Specifications for Laboratory Glassware 
In further development of the work which is now 
being earned out by a committee of the Chemical 
Division of the British Standards Institution in the 
standardisation of laboratory ware including scientific 
glassware, Bntish standard specifications have just 
been issued for graduated measuring cylinders, Crow 
receivers, Nessler cylinders and Petn dishes. Copies 
of the specifications (Nos. 004, 005, 012 and 011-1935 
respectively) may be obtained from the Publications 
Department, Bntish Standards Institution, 28, 
Victoria Street, London, SW.l, pnee 2s. 2d. each 
post paid. 

New Museum of Practical Geology, South Kensington 
The opening of the new Museum of Practical 
Geology, South Kensington, London, S.W.7, and 
the celebrations of the centenary of the Geological 
8urvey of Great Bntain, will take place on July 3-4. 
The opening ceremony will be performed by H.R.H 
the Duke of York on July 3 at 3 p.m. A preliminary 
aooount of the proceedings appeared m Nature of 
March 23, p. 403. In the final programme now 
issued, it is announced that the director of the 
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Geological Survey, Sir John Flett, will deliver an 
address on July 4 on the history and functions of 
the Museum, in the lecture hall of the Victoria and 
Albert Museum. Several geological excursions have 
been arranged to follow the celebrations, and delegates 
will have the opportunity of studying, under expert 
guldanoe, the Isle of Wight and mainland opposite, 
the Wealden district, South Wales and Bristol, or 
Edinburgh and surrounding oountry. Further in¬ 
formation can be obtained from the Director, Geo¬ 
logical Survey of Great Britain, Museum of Practical 
Geology, South Kensington, London, S.W 7 

Announcements 

We regret to announce the death, which occurred 
on Juno 14, at the age of seventy-six years, of Prof. 
J. B Cohen, F R S , emeritus professor of organic 
chemistry in the University of Leeds 

The following awards of the Royal Aeronautical 
Society have recently been made Society's Stiver 
Medal, Mr. C C. Walker and Major F B Halford ; 
Simms Gold Medal, Dr L Aitcluson j Taylor Gold 
Medal, Mr F. Rodwell Banks; Bush Memorial 
Prue, Dr H Roxbee Cox 

The Trustees of the Lady Tata Memorial Fund 
announce that, on the recommendation of the 
Scientific Advisory Committee, they have made the 
following awards of scholarships and grafits for the 
noademio year 1035-38 These awards were open 
to suitably qualified persons of any nationality, for 
research work m diseases of the blood, with special 
reference to leukaemia Scholarships Dr M. C G. 
Israels (Manchester), Dr. O Kaalund-JOrgensen 
(Aarhus). Grants : Prof W Biingeler (Danzig), 
Dr J Engelbreth-Holm (Copenhagen), Dr. Karl 
Hinsborg (Berlin), Dr Ch. Oberlmg (Paris), Prof 
Eugene Opie (New York), Dr. Lucy Wills (London). 

A oohfbrenck on some aspects of the metallic 
state will be held in the H H Wills Physical Labora¬ 
tory, University of Bristol, on July 2-5 One of the 
University halls of residence will be available for 
those attending the conference, and anyone wishing 
to have accommodation reserved there is requested 
to oommunioate with Prof. N F. Mott, H H. Wills 
Physical Laboratory, The University, Royal Fort, 
Bristol, 8. 

In connexion with the Noise Abatement Exhibition 
at the Science Museum, South Kensington, a con¬ 
ference at the Museum on June 26-28 has been 
arranged by the Anti-Noise League, 66 Victoria 
Street, S.W.l. The programme includes discussions 
cm “Sound and Noise”, to be opened by Dr. G. W. C. 
$.aye, of the National Physioal Laboratory; on 
Jegal and housing aspects of noise; on the noise 
problem in relation to education; and on “Health 
and Noise”, to be opened by Lord Border. 

It has recently been decided by the Italian 
Ministerial Council that the participation of Italians 


in International Congresses should depend on Italian 
being made one of the official languages. 

We have received the commemoration number of 
the Colliery Guardian and Journal of the Coal and 
Iron Trades, whioh celebrates the 150th volume of 
that paper ; as there ere two volumes a year, this 
means that this paper has been issued for seventy- 
five years, no mean achievement for a technical 
paper The paper commences with a review of 
British ooal mining during this period and with a 
brief account of the history of the journal since its 
formation. This is followed by a senes of articles by 
various men well known in the oolhery world for 
their eminence m the subjects whioh they have 
selected. 

A prospectus has been circulated of the publica¬ 
tion by Messrs MoFarlane, Warde, MoFarlane, of 
New York, of the illustrations of the “Anatomy of 
the Human Body”, by Androas Vesahus (1514-84). 
The drawings for this great work were made by John 
Stephen of Calcar in Cleves, a pupil of Titian. The 
book, a double crown foho (15 in. X 214 m ), will 
oontam all the illustrations of the “Fabrics” and 
“Epitome" , 228 plates have been printed from the 
original blocks, 227 of whioh have been preserved m 
the University of Munich, with the descriptive Latin 
text The work is edited by Drs. Lambert and 
Malloch of New York, and Willy Wiegand of the 
Bremer Press, Munich. The subscription price is 
100 dollars 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned .—A head 
of the Mechanical and Civil Engineering Department 
in the Sunderland Technical College—The Chief 
Education Officer, Education Offices, 15 John Street, 
Sunderland (June 25). A district forest officer, and a 
district estate offloer in the Forestry Commission— 
The Secretary, 9 Savde Row, London, W.l (June 25). 
A lecturer in rural science and gardening in Bangor 
Normal College—The Registrar (June 28). A lecturer 
m mathematics and electrioal transmission and dis¬ 
tribution of power in tho Derby Technical College, 
Green Lane, Derby—The Clerk to the Governors 
(June 29). A lecturer in engineering in Loughborough 
College—The Registrar (June 80). A lecturer in 
organic chemistry in University College, Exeter— 
The Registrar (July 1) A lecturer m agriculture and 
farm director in the Midland Agricultural College, 
Sutton Bonington, Loughborough—The Principal 
(July 2). A lecturer in agricultural chemistry and 
physics in the Swanley Horticultural College tor 
Women, Swanley, Kent—The Principal (July 8). A 
professor of mming m the University of Leeds—The 
Registrar (July 8). An assistant in the Admiralty 
Technical Pool (electrioal engineering)—The Secretary 
of the Admiralty (C.E. Branch), Whitehall, S.W.l 
(July 13). A botanist at the Rubber Research 
Institute of Malaya—The Secretary, London Advieory 
Committee for Rubber Research (Ceylon and Malaya), 
Imper ia l Institute, 3.W.7. A lecturer in civil en- 
gw esriu g and building in the Portsmouth Municipal 
Col le g e — ; -The Registrar. 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents , 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature No notice is taken of anonymous communications 
Notes on points in some or this week’s letters appear on p 1042. 
Correspondents are invited to attach similar summaries to their communications. 


What is a Colloid? 

Association is the characteristic factor in the 
colloidal state. 

Without it, no films, fibres, glasses, resins or 
plastios, no jollios, gels, liquid crystals, coagula or 
gelatinous precipitates, no high viscosity (Graham’s 
colloidoscope), no opalescence, no colloidal particles 
built up of a myriad of ordinary atoms or molecules, 
no eleotrosmosts or streaming potential, no membrane 
equilibrium or any of the effects defined by Loeb as 
‘colloidal behaviour’, no stabilising agents or pro¬ 
tective aotion or sensitisation, no stability however 
transient of the great majority of colloidal particles 
which are dependent upon structural arrangement, 
not even tho folding of the long ohain molecules that 
gives tho characteristic properties to such colloids 
as wool or rubber , none of the beautiful and varied 
architecture whioh utilises as building stones the 
colloidal particles, which are themselves products of 
association 

In recent years there has been a tendency, par¬ 
ticularly on the part of some who have been 
emphasising the immensely long chain structure of 
certain natural and synthetic collotds and their 
relation to visoosity in very dilute solution, to do 
away with the term micelle and to think only of the 
individual molecule as a single simple kinetio unit- 
However, since the oonvmoing work of Spongier, Dole, 
Meyer, Mark and Staudingor, no one now questions 
the long chain nature of such molecules as oellulose 

Soaps are still reoognised as association colloids, 
and the association of their molecules and ions is 
known to produoe partioles of orderly structure Yet 
this distinction is incompletely valid, for in dilute 
solution, to which Staudmger’s formulations are 
confined, soaps are not colloids at all. As a matter 
of principle, in sufficient dilution in a suitable 
medium, all oolloids are resolved into their molecular 
or ionio constituents, as happens with sols of WO, 
and V,0, Few would care to deny association m 
higher concentrations, but are we to assume that in 
contrast to soaps or suspensions the association of 
long ohain molecules is wholly disordered T 

Whereas in dilute solution simple sulphomo acids, 
as will be shown in a series of articles elsewhere, 
oonmst of ordinary molecules and ions, in concentra¬ 
tions above N/10 association is so predominant as 
wholly to submerge the Influences discussed in the 
interioajc attraction theory The result is that 
effects such as conductivity, freezing point lowering, 
and electromotive force increase instead of decreasing 
with concentration. Association must be of the 
oohesive van der Waals* type, emphasising the 
prinoiple of ‘like to like’. 

When association is so predominant in such simple 
osses, it must be important in the behaviour of chain 
molecules, and indeed must be a factor always to be 
reckoned with in all solutions. 

James W. MoBaik. 

Stanford University, 

California. May 22. 


Raman Spectra of Deuterobenzenes and the Structure 
of Benzene 

The lettor by Kht and Langseth in Nature of 
June 8 (p 956), recording Raman frequencies of sorao 
deutorobenzenes, leads us to report our own results 
so far as these overlap, although we had wished to 
reserve publication until tho problem of which these 
spectra supply only part of the answer had been 
fully solved Kht and Langseth record 8 lines for 
CJD„ and 1 for each of C,H,D and C,HD, (not 
obtained pure). This note relates to C,D, and C,H,D 
(both pure) ; we have not prepared C,HD, j we 
have, however, examined 1 . 4-0,H,D, and hope to 
study 1:3: 5-C,H,D, also, for the followmg reason 
An acute problem concerning the structure of 
benzene was raised when Placzek showed* that the 
same fundamental frequencies cannot appear in both 
tho Raman and infra-red spectra of molecules 
possessing a centre of symmetry. Bhagavantam* 
and Knshnamurti* had directed attention to several 
apparently coincident frequencies in these two spectra 
for benzene, and this seemed to Hhow that benzene 
has not the plane regular hexagonal structure (point 
group £>,*) which tho resonance theory requires. 
Various models of lower symmetry have been sug¬ 
gested by Placzek himself, and by Cabannos and 
Rousset*, Deitz and Andrews*, Weiler* and others 
One model of sufficient dissymmetry is the statio 
K6kul6 structure, but to revert to this would be 
retrograde on other grounds. The difficulty would 
disappear, howevor, if it oould be shown that the 
coincidences are accidental, that is, that the identical 
or nearly identical frequencies depend in fact on 
different proper vibrations The problem is therefore 
to identify the proper vibrations, and this we shall 
do by measurement of the H-D displacements, first 
when the total symmetry of benzene is maintained 
as In C,D„ and secondly when different elements of 
symmetry are removed, as in 1.3:5—C,H,D <( 
I . 4-C,H,D, and C,H,D At present we are studying 
the Raman, infra-red and ultra-violet spectra of 
C,D„ 1 : 4-C,H,D, and C,H,D. 

e.H, cj >._ C3j> 

Lit«r»tuw This Note K and L. Thu Note K. Slid L. 
(0 «07 (») 683 (3) 682 SO® — 

(II) 840 (1) see (3) 846 

866 (1) — 

(III) 003 (10) 0441(10) 047 084 (10) 982 

(hr) 1178 (8) 867 (36) 870 1175 (5) — 

« { 888 ? 9888 »"«» - 

(Tl) 8040 (2) 22S6 (3) 2287} [2271 (2) — 

<Ttt) 8084 (6) 2202 (6) 2202) 18060 (106) — 

Our Roman frequencies for C,D ( and C,H,D are 
in the accompanying table ; approximate intensities 
are given in parenthesis, but not polarisations, as 
these measurements are not yet complete The 
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C,D„ m.p. 8 8°, was prepared by our sulphuric acid 
method’, and the C,H,D, m p. 5-5°, by the Grignard 
reaction. Klit and Langseth's frequencies (they do 
not record intensities) are added for comparison. 
The agreement is satisfactory, exoept for line (u), 
which they find undisplaced in C,D„ whereas we 
observo a very striking shift. The self-consistent 
allocation of frequencies suggested below would 
have been impossible without this result Frequencies 
arc in cm -*. 

No scheme of identification can bo regarded as 
final which is based on only part of the evidence, 
but it is of interest that our C,D, frequencies permit 
an allocation consistent with the symmetry Dji. The 
proper vibrations of this benzene model have been 
formulated by E. B. Wilson*, and Dr E. Toller has 
given us the results of an equivalent calculation and 
of an unpublished theorem leading to frequency 
relations by means of which any assumed model may 
be tested. This theorem relates to the product, IIjvv, 
of the frequencies, v, of any complete set of proper 
vibrations of like symmetry, N ; it gives, indeed, 
the quotient, t 1 ^ =■ (n#v),/(njrv)„ for any two 
compounds 1 and 2, which differ only lsotopically 
with respect to one or more of their atoms. 

The Z>4* benzene model requires seven Raman 
fundamentals, divisible into throe symmetry classes 
having distinctive relations between the tensor com¬ 
ponents, Oft, of the change of polarisabihty (6-fold 
axis — *). Class A' (c«, — c^, oa “ 0) contains two 
totally symmetrical (‘breathing’) frequencies, one 
involving mainly OH stretching, and the other C-C 
stretching. Class 0* (c« 0) has one degener¬ 

ate vibration corresponding to C-H bending per¬ 
pendicular to the ring. Class D' (c** ■= -c™, e* — 0) 
comprises four degenerate frequencies, one dependent 
mainly on C-H stretohing. one on C-H bending, and 
two on ring deformation, all in the piano of tho ring, 
polled to C,H t and C,D„ Teller’s theorem gives 
- 1-41, t^P - 1-29, t 1 ^? „ 2 -00 (usmg ju,. 
tances C-C, 1-42, and C-H, M0 A). 


VK HI 

sjc Si- 

» 

£ $ 


G. Plaozek recognised the strong line (ill) as the 
C-ring 'breathing' vibration, and E. B. Wilson has 
suggested* that the doublet (v) arises from the 
accidental degeneracy of a fundamental with a 
combination tone. Our allocation is shown in the 
approximate graphical representation (Fig. 1). The 
symmetry classes are A' — m + vii, C" — li and 
D' — i + iv + v + vi, which gives t^P *» 1-41, 
— 1*28, — 1-96 (using the mean frequency 
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of the doublet). Within classes A' and D' the 
separate approximate vibrations are allocated by 
means of the frequencies and the frequency shifts. 

W. R. Angus. A. H. Lkokib. 

C. R. Bailby. 0. G. Raisin. 

J. L. Glbavb. C. L. Wilson. 

C. K. Ingold. 

University College, 

London. 

June 8. 

■ Lclpxlger Vortrtge, 1981, p 100, et. Mf. 

• Indian J. Phn , 6, 016 , 1980 

• ibid , 4, 643 ; 1932 

• Am Ph*t , 19, 229 , 1988. 

• J Cham. PhfH , 1, 82 , 1988 

• I. Pltyi,, 88, 68; 1934. 

’ KlZUXl, 184, 784; 1984. 

• Pkf Rn , 48, 700 ! 1934 

• ibid , 48, 148 , 1934. 


A New Nitrogen Afterglow Spectrum 
In a communication m these columns* I directed 
attention to the presence of two members of the 
Vegard-Kaplan system of nitrogen in the spectrum 
of the afterglow that was discovered by mo in 1934*. 
Although very weak, the presence of these bands 
was the first direct proof of the existence of meta¬ 
stable molecules m aotive nitrogen. The spectrum 
of this afterglow was a very faithful reproduction of 
the auroral spectrum 
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I have recently photographed the spectrum of the 
afterglow which is produced when the current is 
greatly diminished relative to that which produoes 
the auroral afterglow. In fact, the current was 
so small that the discharge in the tube was 
barely visible. The spectrum of this afterglow is 
shown in Fig. 1, and it differs from the 1934 
afterglow in the absence of the first-negative bands 
of N,+ and in the great enhancement of the rela¬ 
tive intensity of the Vogard-Kaplan bands. The 
wave-lengths of some of the members of this 
system are marked on the bottom of the figure and 
those of tho second-positive system on the top. 
When it is recalled that the Vegard-Kaplan system 
is emitted by the A*Z metastable molecule, the 
remarkable nature of this speotrum is realised. The 
intensity of this system relative to the second-positive 
bands is much greater in this afterglow than in any 
other source so far observed, afterglow or discharge. 

Several times reoently I have offered the hypo¬ 
thesis that some of the radiations from the night sky 
agree closely with observed and predicted Vegard- 
Kaplan bands. The disoovery of this new afterglow 
spectrum greatly favours that hypothesis. Also in 
its support is the great increase in relative intensity 
of the green auroral line when the current in the 
rapidly interrupted discharge is made equal to the 
one that produoes this new afterglow. The relative 
intensity of the green line is increased at least by a 
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factor of ten over that reported by me* recently m 
these oolumna. It is suspeoted that most of the 
green line radiation in rapidly interrupted discharges 
arises in the afterglow, and further experiments are 
in progress in order to verify this fact. 

Joseph Kaplan. 

University of California 
at Los Angeles. 


> NATOS*. 1M, 280. 1084 
•PA* HttJ*. vd, 1084. 
• NATO**, US, 220. Feb 0, 


Electronic Charge from de Broglie Wave-lengths of 
Electrons 

Work has been going on for some years at 
Uppsala for the purpose of increasing the accuracy 
of the determination of electron wave-lengths. A 
high-tension set has been arranged, with a special 
electron valve smoothing circuit taking up olianges 
in input and output, and a tension regulating device 
including a standard cell, so as to give high tension 
accurately known and steady withm 0-01 por cent 
Cathode rays from a hot filament, accelerated by 
this tension (V «=» 16-30 kv.) and passing through 
two narrow slits arc diffracted by an etched galena 
orystal, giving rise to cross grating diffraotion 
patterns 1 . With this arrangement one gets very 
sharp spectral lines of different orders. The angles 
of diffraction can therefore be measured with great 
accuracy. From these data one can calculate the 
wave-lengths of the oathodo rays with an error less 
than 0 1 por oent, the grating constant of galena 
being well known*. 

Using such wave-length values, one can make 
interesting calculations of several atomic constants. 
If, for example, we combine de Broglie's equation. 


X V 1 + 2^ - V 2 I.F “ 

with the expression for the Rydberg constant, 


_ 27c*e*m t , 

H - 

we obtain for the oaloulation of the electronic charge 
P»/« X*/* 

* “ con8t - ' ^«/m,' - 

R is known from spectroscopic measurements with 
very great aoouraoy, and e/m, is fairly well known 
and enters the formula m the power 1/4 Thus, we 
can hope to find e with an accuracy sufficient to 
enable us to choose between oil drop and X-ray 
values of e. 

Preliminary measurements give e *■ (4-796 ± 0-0T0) 
X KH* B.e.u. 

The work u proceeding and a definite and detailed 
report will shortly be published elsewhere. 


A Search for the Extreme Infra-Red Spectrum of 
the Sun 

The solar spectrum m the infra-red has been 
thoroughly investigated throughout the range of wave¬ 
lengths up to about 11 (x Radiation of longer wave¬ 
length is practically completely absorbed, chiefly by 
the water vapour present in the atmosphere Accord¬ 
ing to E. von Bahr 1 , there are reasons to expect, 
from theoretical considerations, that for wave¬ 
lengths greater than ca 400 [A, water vapour will be 
again transparent. In 1914 Rubens and Schwarz- 
schild* made an attempt at the Astrophysioal 
Observatory at Potsdam to measure the intensity of 
solar radiation m this region of the spectrum by using 
the quartz lens method for isolating it, but the 
intensity proved too small to be detected even by 
means of tho very sensitive instrument they used 

On the suggestion of Prof M A Lewitsky, we 
made a similar attempt last summer in tho ex¬ 
ceptionally clear atmosphere of the southern slopes 
of Mount Elbruz (Caucasus) at an altitude of 3,000 m. 
above sea-level. For isolatuig the extreme infra-red 
radiation, we used two sheets of black paper placed 
in front of a metal mirror 00 cm m diameter, this 
focused the radiation transmitted through the paper 
on to one group of junotions of a differential surface 
thermopile, which was used in order to minimise the 
otherwise very considerable influence of stray radia¬ 
tion and changes of temperature The thermo- 
current was measured by means of a photo-relay 
similar in design to that described by Borgmann’. 
For illuminating tho differential photo-cell of this 
relay we used a heliostat 

The apparatus proved so sensitive as to enable 
us to record one tenth of the radiation that was to 
be expected according to Planok’s law for the region 
beyond 400 |A, that is, the only region of wave¬ 
lengths likely to pass through the water vapour of 
atmosphere, two sheets of black paper and a quartz 
window, 2 mm. m thickness, of the thermopile 

Since tho layer of the atmosphere below 3,000 m 
holds about five-sixths of tho total amount of water 
vapour contained in the atmosphere, wo may take 
it that, so far as the absorption of the sun’s rays by 
water vapour is oonoemed, the oonditiona of our 
experiment were about five tunes as favourable as 
those of Rubais and Schwarzschild, who worked at 
low altitude and in a contaminated atmosphere. On 
the other hand, the sensitivity of their apparatus 
was about twice as great as that possible with 
our apparatus m the open air Although we had 
thus, on the whole, somewhat better conditions than 
they, we also were unable to detect any trace of 
radiation from the sun in the extreme infra-red. 

A detailed deeonption of our experiment will be 
published elsewhere. V. G. Vaitadi. 

8. 8. Krivich. 

Optical Institute, G. V. Pokrovsky. 

Leningrad. 

1 H von Bshr, FtrA. DmOtc A FA* 0*4.. 710 , 1013 

1 Bobsoi und Sofawarncbild, Sitam&miAu Pmu. A had. WiwewcA., 
702. 1914. 

‘ LBncmum, FA*, t , *8, 688 , 1081 


8. V. Frebsen. 

Physics Laboratory, 

University, Uppsala. 

May 82. 

8. y. Frinen, ArW* /. MM A Hr. a. rut., MB, No 8 ; 1084 
X. v. SWpel, Mi., MA, No. 8 , 1 m. 


Philosophy and Modern Science 
It is disoonoerting to find how rarely physical 
scientists trouble to make themselves familiar with 
the results of reoent psychological investigation, even 
those results of the more important and far-reaching 
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kind W hile the psycho logist is well -nigh constrained 
to follow, m a general way at least, the progress of 
physical inquiry, the physicist, when he ventures 
into the psychological field, almost invariably has 
recourse to a number of obsolete ideas, ideas which 
have long since been discarded by psychologists 
themselves 

What, for example, does Dr. Jeffreys mean by the 
term “sensation”, whioh he uses so freely in his 
letter under the above heading in Nature of June 1 T 
Does ho mean the mental act or process of sensing 
(more properly, the mental act or process of per- 
oeiving), or does ho mean that which is sensed (or 
perceived), what it is now usual to oall the sensum 7 
If he means the former, then certainly “each sensation 
is private to one individual” ; but, in that case, “we 
cannot,” as Dr. Dingle says, “speak of observing 
sensations”, not at all events in the way Dr Jeffreys 
implies, because, as Dr. Dingle puts it, the “sensation” 
is the observing and "not a thing to be observed" If 
Dr, Jeffreys means tho latter, then no doubt a sen¬ 
sation can be observed , but, in that case, it is sheer 
dogmatism to assert that sensations “obviously do 
not exist when they are not observed” That is by 
no means obviouH , on the contrary, I imagine most 
modem psychologists would agree with Stout that 
sense-qualities, such as colours and sounds, “do 
essentially enter into the constitution of the material 
world” It requires, indeed, but little reflexion to 
see that what Dr Dingle calls a “sensation of white¬ 
ness” (that is to say, the awareness of whiteness) is 
not itself white, any more than the apprehension of 
a triangle is itself triangular 

There is corresponding confusion m the use of the 
term “oonoept" It is, of course, impossible here to 
discuss in detail tho nature of oonoepts , but briefly 
a oonoept may, psychologically considered, be said to 
be a way in which umversals are cognised. Clearly, 
however, neither a ghost nor tho planet Neptune (re¬ 
ferred to in the correspondence in question) can be said 
to be either a universal or a oonoept, each is no 
less individual and particular than a patch of blue 
or a sound Nor is it in the least degree true to say 
that what are sensations to one person are conoepts 
to another person. I take it that by “conoepts” the 
writer means, m this context, what are usually called 
“images” ; and that he intends to assert that what 
one person is sensing another person can only imagine. 
Even that, however, is far from obvious, and cannot 
be laid down as an indisputable truth. 

O. Dawes Hides. 

9, Cranmer Road, 

Cambridge. 

June 4. 

Others beside Prof Dingle find this disoussion 
“amusing” 1 . Each disputant iq trying to show that 
only his philosophy is compatible with science , if 
he suooeeded, he would surely destroy the object of his 
attempt. For the distinctive feature of scientific 
propositions, and presumably the source of their 
evidential value, is that they can be believed by 
anyone, whatever his philosophy 

Of course, this agreement may be illusory. Profs 
Dingle and Levy, who have such strong and such 
divergent views about the “external world", may be 
assenting to entirely different propositions when they 
both assent to (say) Ohm’s law. But then there is 
no science for them to quarrel about. If they are 
assenting to the same proposition, surely their first 
«t4p should be to find out what this proposition is. 


Of course, they will never agree as to why they agree j 
but they might agree as to what they are agreeing 
about. They will never achieve even that, while they 
insist in dragging in conceptions, such as reality and 
existence, that he at the very core of their differences, 
Norman R. Campbell. 

June 3. 

1 Natuxb, US, 912, June 1, 103B 


It does not seem to have occurred to the parties 
to this controversy that it is based, like so many 
controversies, on a difference of definition of terms. 
Prof. Dingle describes the mothod of science and 
defines the “logical network” resulting as the 
“external world” Others might prefer the term 
“scientific world” or tho “scientific picture of the 
external world”. To Prof. Levy the “external world” 
is what tho man of science studios , to Prof. Dingle 
the result of these studies So we have words, words, 
words t 

In his letter m Nature of May 25, Prof. Levy 
describes two sohools of thought, and by so doing 
imphes that they are antithetic One “claims that 
science is an historical phenomenon produced by 
human beings m their handling of the world of which 
they are parts, a social practice . . ; the other 

school sees science “as the organisation of our 
experiences m logical form” I belong to both these 
schools and sec no inconsistency m doing so I do 
not, however, accept Prof Levy’s corollary to his 
description of lus first school that the man of science 
should be responsible for the social consequences of 
his work Were such a doctrine to be acted upon, 
a scientific laboratory would become an arena for 
the disputes of ethical teachers and party politicians ! 

C O. Baktrum 

32 Willoughby Road, 

Hampstead. 

May 27. 


Social Research 

The lead mg article on “Road Traffic Research" in 
Nature of April 13 directs attention once again to 
the need for scientific research into social problems, 
for which I contended in my communication in 
Nature of December 9 (p. 898). The present very 
unsatisfactory condition of road traffic is but another 
instance of Government action in a matter of 
which those responsible have an inadequate know¬ 
ledge. As is stated in Nature of April 13, “The 
tragic position of the road traffic problem at the 
moment and the sterility of all attempts to dimmish 
accidents, whether by motor control, registration, 
insuring, licensing or deterrent enactments, are due 
primarily to the omission to base legislation on 
scientific experiments and definite facts. In the 
absence of such study, well-intentioned legislation is 
apt to have consequences and repercussions widely 
different from' or even opposed to those for which it 
was designed” 

This passage emphasises the same need with regard 
to road traffic problems that my communication 
emphasised with regard to industrial problems 
generally, the need, that is, that thaw should be no 
legislation on industrial problems unless it is based 
on carefully ascertained facts, and not only facts 
concerning the industries themselves, but also (what 
is at least as important) those ihowing what previous 
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legislation has effected. The fact that there has boon 
more industrial legislation in Great Britain during 
reoent years than ever before in our history, and 
that our industries, instead of being better, are worse 
now than before, is in itself a proof that investigation 
is urgently needed. “The acquisition of data is the 
first necessity.” From the study of those data there 
must gradually emerge principles of guidance in 
legislative matters of which we are in spre need • no 
greater benefit can be conferred by science on 
humanity at large than the discovery °f these 
principles. It can scarcely bo hopod that legislation 
will be on right lines in the abaenco of tins guidance, 
which science alone can provide 

Let it not be forgotten that our civilisation (of 
which industry is the mam support) has boon built, 
up by our forefathers and handod on to us as a 
precious heritage, and it is our first duty to posterity 
to see that it docs not suffer while under our charge, 
but is passed on to those who will come after us in a 
condition somewhat better than that in which wo 
received it j to do less than this wo should bo guilty 
of breach of a great trust We are apt to boast of the 
great advonco made by science, but what will be the 
verdict of the historian of the far future when, m 
recounting the history of the critical times through 
which wo aro now passing, and in view of lator 
disasters, he makes the astonishing discovory that our 
legislation was framed without scientific guidance of 
any kmd ; that while it has occupied itself with 
the changes and movements taking place m stars 
and nebula) millions of light years away, wluoh can 
affect our civilisation not at all, it neglected those 
taking place on our doorsteps on which our very 
existence depended 7 


Meir, 

Stoke-on-Trent 
May 4 


Alan Blair. 


Essential Structural Discontinuities in Certain 
Adsorbed Films 

In connexion with some recent experimental work, 
it has been necessary to consider in detail the process 
of building up an adsorbed film which is formed by 
the adsorption on neighbouruig solid atoms of tho 
two atoms of a diatomic gas raoleoule, and in which 
the adsorbed atoms are immobile and stable Such 
a film is neoessarily imperfect and incomplete, having 
gaps or holes in it. 

For the sake of definiteness, let us consider 
adsorption on a plane in whioh each surface atom is 
surrounded by four equally spaced other atoms As 
the film is gradually built up, certain singlo surface 
atoms will find themselves surrounded by four filled 
places. Such atoms will be able to take no part in 
the adsorption process and will remain bare. The 
oompleVe film thus of neoessity has a sort of irregular 
mosaic structure. 

It is important to know what proportion of the 
surface atoms remain bare To do this an experi¬ 
mental numerical test has been earned out in which 
neighbouring pans of points on a diagram of such 
a {fiane have been selected at random and ooeupied 
It was found that about eight per cent of the total 
number of surface atoms remain uncovered. In order 
to test whether the particular assumption about the 
atomic arrangement is of importance, a similar test 
was carried out cm a hexagonal arrangement, so that 
there could be six possible places for the second 


atom of a molecule to occupy. The numenoal result 
was practically identical 

The actual case under consideration was that of 
oxygen on tungsten, and experimental evidence for 
the existence of these gaps has been obtamed. The 
uncovered surface atoms wdl undoubtedly exert a 
much greater attraction on impinging oxygen mole¬ 
cules than the other parts of the surface An adsorbed 
film of molecular oxygen lias been found of the right 
amount to correspond to adsorption on these gaps in 
the atomic film 

For the adsorption of molecular oxygen, these gaps 
must be regarded as active parts of the surface. They 
would probably also be centres of catalytic activity 
if one wore using a surface from which the atomio 
film had not been removed If they were, an amount 
of oxygen small compared with that required to cover 
the surface completely would lie sufficient to poison 
it 

A full account of experimental methods and their 
application to the study of these films is ready for 
publication, together with a discussion of other 
properties of tho gaps. 

In conclusion, it. may be pointed out that almost 
any immobile adsorbed film, except one formed by 
tho adsorption of gas molecules on neighbouring 
surface atoms without dissociation, will have essential 
irregularities of a similar type 

J K. Roberts. 

Deportment of Colloid Science, 

Cambridge 
May 29 


Lattice Distortion in Nickel-Iron 
Recent investigations of W. A. Wood 1 on the 
broadening of high-order Debye-Scherrer lines of 
copper and a-brass have shown that the lattice 
distortion may be accompanied by ohanges in the 
spacings of various lattice-planes, pointing to a 
change in shape and (perhaps) size of the unit cell. 
The occurrence of such an effect can be very clearly 
shown for nickel-iron For an alloy with 53 atomio 
por cent Fe, the side-length of the unit-cube 
a is 3-58 A., so that the (400)-refloctions with cobalt 
Xa, and Xa, radiation occur at about 85° and 87° 



respectively, and thus show extremely large dis- 
■persion (the distance of the a, a,-hnes for a specimen 
to film distance of 12 cm. being about 7 mm.) 
Back-reflection photographs of discs, cut from 
recrystallised cold-rolled band, show these reflections 
with great intensity, as the reorystallisation texture is 
a very pronounced ‘cube-texture’ (‘Wiirfellage’), all 
crystals lying with a cube-face and -aide within ± 10° 
parallel to the plane and direction of rolling*. The 
effect of compression-deformation is shown in Fig. 1, 
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where a relates to the original disc, 6 to the same 
disc after compressing it to about 10 per cent (the 
discs were rotated about an axis parallel to the X-ray 
beam) The shift of the oqoq-linea amounts to about 
one sixth of their distance apart, corresponding to a 
decrease in spacing of about 0-04 per cent 

Wood observed that the rate of broadening of lines 
from different planes differed likewise 1 , A directional 
effect was also observed in our case in the sense that 
the degree of lattice distortion of a definite plane is 
dependent on the relative orientation of crystal 
lattiee and direction of deformation ; for this experi¬ 
ment, strips of the rocrystallised band were stretched 
by about 2 per cent parallel (Fig 1c) and at 45° 
(Fig. Id) to the direction of rolling, that is, nearly 

C llel to a [100]- and a [110]-direction respectively 
severe distortion m the second case might perhaps 
be related to the fact, found for aluminium, that 
crystals stretched m that direction exhibit an ex¬ 
tremely pronounced recrystallisation power* 

In conclusion, I wish to thank Mr F M. Jacobs 
for his help in taking the photographs 

W G Burgers 

Natuurkundig Laboratonum, 
derN V Philips’, 

Eindhovon, Holland 


4 tv. G.’ Burgen, PajT'ani Site. Intern ’ 
S, 18#, 1B84 


Lattice Parameters of Solid Solutions in Silver 
In continuation of work on valency effects in 
alloys, I have recently measured the lattioo para¬ 
meters of the primary solid solutions in silver formed 
by the elements cadmium, indium, tin and antimony, 
which follow immediately after silver in the Periodic 
Table. ThiB work has led to the discovery that in 
dilute solid-solutions of these elements, the alloys of 
the same equivalent composition have identical lattice 
parameters By the term equivalent composition is 
meant the atomic percentage of the solute element 
multiplied by its valenoy, and the above relation 
implies that if the lattice parameters of the alloys 
are plotted against the equivalent compositions, the 
points for all of the four alloy-systems lie on a single 
curve. Alternatively, it may be said that the initial 
expansion of the silver lattice produced by one atom 
of the above elements is proportional to the valenoy. 

The relation is thus of the same type as that 
previously found for the depression of freezing point 
of silver by the seme elements, and may perhaps 
indicate an effect proportional to the repulsion 
between a solute ana a solvent ion. 

William Hume-Rothbby. 
Old Chemistry Department, 

University Museum, 

Oxford. 

May 24 


Dipole Moments of Ethyl and Phenyl Isocyanates 
Tan dipole moments 1 and the Raman spectra* 
indicate that the isothiocyanate group, - N - C — 8, 
is linear. The isocyanate* we now found to resemble 
the isothiocyanates. The Raman speotra indicate 
that the group — N — C — O in the wocyanic esters 
is linear*, and this oonohiskm agrees with inferenoee 
drawn from the dipole momenta. 


Ethyl and phenyl isocyanates we find to have 
moments of 2-81 D and 2-28 D respectively. No 
other value for the ethyl compound is available, but 
the published results for phenyl isocyanate are 
2-34 X) at 18° in benzene* and 2*23 D at 25° m 
carbon tetrachloride 1 , the mean being 2-28 D. 

The difference between the moments of the corre¬ 
sponding lsothiocyanate and isocyanate gives the 
value of the excess of the C = 8 over the C — O 
moment. This difference dedueed from other com¬ 
pounds is given below. 


Ethyl l»othIocvin»te 8-31 
Ethyl l»ocy»n»te ° 


111} 0 ® 0 


Phenyl lsothlocyaoate 3 001, 
Phenyl teoeyenete 2-28/ 1 


Dtenliyl ketone 


Bergmann has published two values of the 
moment of phenyl isothiocyanate, namely 4 , 2‘76 D 
and* 3 -00 D, and it will be seen that the former value 
exceeds the momont of phenyl isocyanate by 0 48 D 
The other figures arc m satisfactory agreement with 
each other 

The solvent used m the present experiment was 
benzene, and measurements were at 20°. Ethyl 
lsooyanate, prepared from potassium ethyl sulphate* 
and potassium oyanate, was twice fractionated, 
dried by sodium sulphate and rofractionated. The 
moment was measured immediately. The physical 
constants were boiling point, 59-8°/759 mm ; 
d” 0-9031 , ng 1-3808. Phenyl isooyanate from 
Kahlbaum was dried and fractionated . boiling point, 
161-7°/762 mm.; d» 1 0946; ng 1 6363. 


Ethyl isocyanxto 
Phenyl Isoeyanate 


The details of these results and those for analogous 
compounds will shortly be published. 

J. R. Partington. 

E. Q. Cowley. 

Queen Mary College, 

University of London. 

May 17. 


1 Hunter and Partington, J Omm. croc., zesso ; man. 

1 Langaeth, Ntelaon and Sanmaen, l pky C*am , B. 87.100 ; 1084 
■ Goubeau, Bar , *8, #12 , 1085. 

4 KHe anJ Haaael, hit Kjemi, 10, #8 , 1980. 

• Sldgwlck, Sutton and Thomas, J. Oktm See., 409 ; 1S38. 

4 X. «J>yi CA*» , B, 10, 3#7 , 1480 
<iM. B, 17, 100, 1#*Z. 


n.Soe., 2825; 1B82. 


Interchange of Heavy Atoms in Organo-Metalhc 
Compounds 

The interchange of heavy atoms in organo -metallic 
compounds, reported by Mrs Leigh-Smith and Dr. 
Richardson 1 , using the radioactive indicator method, 
is m line with work done by Hilpert and Griittner 1 , 
who, however, found evidence of detachment of the 
organic radicals from the metal. They found that 
a reversible reaction took place between mercury 
diphenyl and metallic bismuth, with formation of 
a little diphenyl, at 260° in hydrogen. 

When working on alkyl bismuth compounds under 
the direction of Prof. W J. Jones at Cardiff, I 
attempted to prepare mixed alkyl-bismuthinee, and 
obtained result* indicating some looseness of binding 
between the bismuth atom and the alkyl residues. 
On treating amyl bismuth dichloride with ethyl 
magnesium bromide, triethylbismuthine and tri- 
n-amyl-bismuthine were obtained in addition to 
n-amyl-diethyi-bismuthine. Challenger 1 obtained 
similar results with ethyl magnesium bromide and 
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•diphanyl-bromobiamuthine, suggesting that organic 
radicals are readily liberated from their compounds 
with bismuth. 

Exchange of metal atoms will probably occur with 
many typioal organo-metallio compounds, where the 
link between carbon and metal is weaker than that 
between carbon and a non-metal of the same group 
-of the Periodic Table , also, the strength of binding 
decreases with increasing atomic weight of the central 
atom. 

I NorvkIk 

1 Station Hill, 

Maes teg, Glam 
May 27 

18, 1085. 

, 1014 
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Synthesis of Dehydroandrosterone by the Decom¬ 
position of y-Sitosterol from Soya Beam 

Two substances have been isolated from the urine 
of men which resemble the male hormone in their 
ability to stimulate the growth of the capon’s comb 1 . 
One of these, androsterone, described in detail by 
Butenandt and Tscheming*, has been produced 
artificially by Ruzicka and his collaborators* by 
moans of the oxidative decomposition of opi-dihydro- 
cholesterol acetate, and lias thereby been recognised 
as 3-epi-oxy-allo-s5tio-cholanane(17). A second 
oxyketone containing two hydrogen atoms less has 
been obtained by Butenandt and Danncnbaum 4 from 
an unsaturated ohloroketone, C lt H„OCl, occurring 
m extracts of urine, by replacement of the chlorine 
atom by a hydroxyl group On carrying out the 
analogous replacement reaction using the saturated 
chloroketone, androsterone was obtained. These 
reactions leave the question unanswered as to the 
position of the double bond and the sterio position 
of the hydroxyl group. 

I have elucidated this by carrying out the synthesis 
of the hormone by means of the decomposition of one 
of the known sterols. Acetylated sitosterol obtained 
from soya beans was chlorinated in the Op position 
in order to protect the double bond, and the side 
chain was afterwards removed by vigorous oxidation 
with chromic acid, more or less according to the 
classical method of Ruzicka by which the identity 
of the ring system of sitosterol and cholesterol has 
been determined*. From the dechlonnated and 
saponified reaction mixture, a sparingly soluble semi- 
carbaaone was obtained ; this, after hydrolysis, gave 
beautiful crystals of an oxyketone which proved to 
be chemically and physiologically identical with 
dehydroandrosterone obtained from urine in this 
laboratory. This oxyketone has a melting point at 
147°-148° C. (oorr.), the mixed melting point with 
dehydroandrosterone showing no depression , oxime, 
leaflets or needles, melting point and mixed m.p, 
186° C. (oorr.); benzoate, melting point 2C2 t, -2S3° C 
(Oorr.); specific rotation, -f 13 5° in absolute 
aloohol. The capon unit is about 210y, which is the 
same as the dose required of natural dehydroandro¬ 
sterone (androsterone —70y). Dehydroandrosterone 
is therefore 3-oxy- A -5-8-«tiocholenone-( 17) 

This configuration of the ring system is similar 
to that of sitosterol and cholesterol, which is interest¬ 
ing in as much as it has been found possible, by a 
modification of the existing process (K. David*) to 


prepare, in this laboratory, dehydroandrosterone 
from urine in almost the same quantity as andro¬ 
sterone 

The details of this work will be published elsewhere. 

R. V. Oppenaukr 

Pharmaco-Therapeutisch 
Laborstorium der Umversiteit, 

Amsterdam 
May 17. 


(. aftwiot t_... 

1th CMm Ada, 17. 1380, 
r fhytioi Cham , OS, 102, 

1th CMm Ada, 18. 480. l.oo 
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Selective Accumulation of Lipochrome 

It is well known that different animals deal with 
carotenoids derived from vegetable sources m various 
ways The adipose tissue of the horse Mid the cow 
contain considerable amounts of polyene-hydro- 
carbons (carotenes), but it does not accumulate 
polyene-alcohols (xanthophylls) A precisely opposite 
selection would appear to take place in the fat of 
the hen 

We tried to locate the organ in which this selection 
takes place and chose the horse for the following 
experiment The blood serum of the horse is free 
from xanthophyll, and therefore the elimination of 
this carotenoid takes place before it enters the general 
circulation So the question arises, whether the 
polyene-alcohols are not absorbed at all by the gut, 
or whether they reach the liver and are transformed 
or eliminated there. To choose between these alterna¬ 
tives, we took blood samples, therefore, while absorp¬ 
tion of large amounts of green food was going on, 
from the portal vein of a narcotised horse. No 
xanthophyll was found in the serum, the lipochrome 
of which was identical with that taken from the 
jugular vein; but the carotene content was found 
to be increased. 

Tins observation makes it quite probable that 
xanthophylls do not cross the wall of the gut and 
that selection already takes place in the digeetne 
organs of the horse. 

L. Zechmeister 
P Tctzson 
E Ernst 

University, P6cs, 

Hungary 
May 18 

Keratin Digestion in the Larvae of the Clothes Moth 

The digestion of keratin in the larvaa of the 
ordinary clothes moth, Tmeola btaeUiella, was m- 
vostigated by means of the micro-methods developed 
by Lmdorstrem-Lang and Holter In the secretion 
of the middle intestine a powerful proteinase was 
found having a pH optimum about 9 3 (40°, splitting 
up casern) and, contrary to animal trypsin-kinase, 
being but little sensitive to addition of thiol com¬ 
pounds (sodium sulphide, sodium thioglycolate) The 
pH of the seeretion of animals fed with wool was 
about 10 (measured with the glass electrode m a 
carbon dioxide free chamber) and gave a strong mtro- 
prusside reaction whioh was most clearly visible in 
the half-digested hairs present as contamination in 
the secretion. The reaction disappeared soon after 
the secretion had been exposed to the air; only a 
very small further visible change of the hairs was 
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observable when the secretion (with half-digested 
hairs) was kept in a moist chamber after removal 
from the intestine. Animals fed with ootton wool or 
filter-paper (made inviting to the animal by covering 
it with a thm film of casern and wool-fat) gave 
scarcely any nitroprusside reaction, but the reaction 
reappeared when cystin was added to this food 
(although this is left quite undigested by the animal). 

It was therefore assumed that the secretion con¬ 
tains an agent capable of reducing the S — is bonds 
in the hair (see Astbury 1 and Spcakman', Goddard 
and Michaelis*) but auto-oxidisable m the air The 
reduction of the hair keratm opens its peptide chains 
to the attack of the proteinase (Goddard and 
Michaelis) the activity of which is but little influenced 
by the low oxidation-reduction potential of the 
medium The nature of the reducing agent is unknown 
It is not a thiol compound Its reducing power may 
bo estimated from the accompanying table, which 
records some experiments on the reduction of certain 
dyes in the middle intestine (see also Titschack 4 ). • 


Dye 

Eh At 
J»H 10 

Animals fed 
with wool 
stained with 
dyes 8H + 
(Reducing agent 
bavin* reacted 
with 8 - 81 

Animals fed 
with cotton 
wool stained 
with dyes 

8H — ("Pure 
reducing 

Methylem- blue 

Indjgn tetruulphonotn 

- 0 08 

- 0 13 
-022 

- 0 34 

reduced 

partly reduced 

not reduced 

partly reduced 

1 not reduced 

Qellophenlne 

Brilliant allurine blue 
Roaindullne flfl j 


Experiments on the digestion of sheep wool by 
the moth proteinase »» vtlro using sodium thio- 
glycolate as reducing agent at pH 10 (Goddard, 
Michaelis) showed a rapid spllttmg-up of the wool 
with formation of equivalent quantities of amino 
and carboxylic groups Under the same conditions 
panoreatic trypsin-kmase with the same activity 
towards casein had no effect, due to inhibition by the 
thiol compounds 

The experiments are being continued 

K. Lindebsthom-Lano. 

F. Duspiva 

Carlsberg Laboratonum, 

Kebonhavn. 

May 23. 


■ W T Astbury. Train Faraday Soe, 88, 103, 1833 
' J. B Speakman and Hirst, M C , Train Faraday Soe , 88, US , 


Mechanism of Respiration 
In a previous letter 1 , I discussed the respiration 
of the rainoed breast muscle of the pigeon In this 
materia] succinic acid seems to play by its reversible 
two-step oxidation to fumanc and hydroxyfumanc 
acid an important rile as catalytic hydrogen carrier. 

Dr. K. A. C. Elliott* ascribes my results to a simple 
methodio error, and doubts the possibility of 
generalisation. Owing to the nature and bulk of 
evidence, discussion is impossible within the limits 
of these column*. I must refer to the complete 
paper which I hope to publish soon. Our recent 
experiment* confirm our previous results and show 
that at any rate a Unfitted generalisation is warranted. 
Of the two stop* of oxidation: succinic to fumanc 


acid and fumanc to hydroxyfumanc acid, the latter 
is quantitatively the more important. Malic acid 
is not aotivated. The apparent activation of this 
substanoe is due to the presence of fumarase. This 
might explam Elliott’s results. 

A. Szent-Gy6boyi 
Institute of Medical Chemistry, 

University, Szeged, 

Hungary, 

May 15. 


* Naitor, 1IS, 806, Feb 23, 1936. 
■ Nature, US. 762. May 4, 1836 


Giant Cells in Insects Parasitised by Hymenopterous 
Larvae 

In a recent paper, A Paillot* directs attention to 
the giant cells present m aphids parasitised by 
Hymenoptera, and he affirms that these cells originate 
from the sexual cells of the host. In support of this 
conclusion, Paillot states that he has onoo observed 
in a female of Chatlophorua acens, parasitised by 
Aphtdius nils, Hal a group of oells (considered by 
him to be germinal oells) in process of dispersion, 
and that these elements already showed the structure 
of giant cells 

Giant cells, appearing as opaque white globules 
of various sires, are invariably present in weevils of 
SUona hneata, L , containing immature larvfe of the 
bracomd, IHnocumpue (Penlttua) rutUus, Nees In¬ 
vestigation*. 5 has shown that these oells are the 
hypertrophied cells of the embryonic membrane of 
the parasite egg When the larva emerges from the 
chorion, tho oells of the embryonic membrane 
dissociate and become free in the body cavity of the 
host. They then increase greatly in size, absorbing 
fatty matter from the body fluid. They constitute 
the principal food of the larva in its later stages 
It was found that these cells continued their develop¬ 
ment even should the parasite larva die young, and 
they may then attain an abnormally large size. This 
point is of interest in view of Paillot’s statement 
that he has found giant oells present in aphids with¬ 
out a developing parasite larva, and in such oases 
he considered that the parasite embryo had been 
completely reabsorbed. 

Dissociation of the cells of the embryonic mem¬ 
brane, either singly or m groups, and their persistence 
during parasitism, has been observed in various 
parasitic Hymenoptera, and the literature on this 
subject has already been discussed 5 Since then, a 
paper by Oglobin* has come to my notice, in which 
he gives a detailed description of the origin and 
development of the giant cells in Dtnocampus 
terminates, and his account agrees in all essentials 
with my observations on D rut-due Further con¬ 
tributions to this subject are to be found in Parker’s 
studies of Macrocentrus gifuensis, Ashmead*, and 
Meteorus nigncolUs, Thomson*. In the Aphidiini, 
Spencer* has found that the serosa breaks up into 
pieces when the larva hatches. The serosal fragments 
become rounded off and increase in size. They are 
afterwards eaten by the larva. I have no doubt that 
these serosal fragments constitute the “giant cells’’ 
observed by Paillot. 

In an earlier paper*, Paillot comments on the giant 
oells found m caterpillars of Pierts brastxctx, and he 
considers that they originate from the ordinary 
elements of tho blood of the host. He suggests that 
the influence inducing the hypertrophy of these oeUs 
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may be connected with the presence of the larvee of 
Apanteles Faure* has found that the presence of 
giant cells in the blood of caterpillars of P brasaicas 
is a sure indication of parasitism by Apanteles larvao. 
Grandon 10 has described how m A glomeralus the 
oolls of the embryonic membrane dissociate when the 
larva hatches, and he statos that these cells preserve 
their vitality to tho end of the larval life It is there¬ 
fore highly probablo that, m this case also, tho giant 
cells referred to by Paillot are derived from the 
embryonic membrane of tho parasite. 

It is not yet known in how many groups of parasitic 
Hymenoptera dissociation of the embryonio mem¬ 
brane and later hypertrophy of the oells occur, and 
it is probable that in many forms no such phenomena 
take place. Chrystal 11 observed that, in the cympoid, 
Ibalia leucospotdes, Hochonw , no dissociation of tho 
trophamnion occurred, and in tho ichneumon, Pimpla 
examinator, F , I have been unable to find either a 
oellular membrane or dissociated oolls in tho egg at 
the time of hatching, though at an earlior stage tho 
embryonio membrane is distinct. 

Dorothy J Jackson 

North Cliff, 

St. Andrews 
Juno 5 
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The Breeding of a Grey Mullet, Magtl capito, Cuv., 
in Lake Qarun, Egypt 


The common grey mullets of Egypt, M cephalus 
(Lmn.) and M capito, Cuv , food and grow in the 
delta lakes and are presumed to spawn near the 
sea coast. 

Lake Qarun lies somo two hundred kilometre® 
south of the Mediterranean coast Tho salinity is 
increasing and tho gradiont between frosh and salt 
in the water is such as to resemble tho dolta habitats 
of the mullets. 

In the autumn of 1928 one of us succooded m 
introducing to this lake 20,000 live fry, ohiofly of 
M cephalus, the larger of the two species As thoso 
fly grew up but did not give rise to any second 
generation, continuous stocking was resorted to from 
1032 onwards, with result® that are shown m tabular 
form below • 


Your 


..Irate of 
try 

transfer 


Sept-Dec 

18 11 81 


Number of 
Introduced 


Mullet landings in 

kgm if. ctphaltu Salinity 1 km. 

1929-31, east of QuaUIeh 
M crphalu > and Island In parts 
M capita after per lo6o 


1993 to 154,000 

10 1 82 
12 11 32 


1,154 


22 40 


1933 


136,080 2,792 21 -29 


1994 

1995 


4 8 35 


42,275 18-19 

182,060 - 

(Jan.-Starch) 


Up to 1933 the woight of mullot taken from tho 
lako bore a rough proportion to the fry introduced, 
but since 1934 there has boon u progression of the 
catch (chiefly M. capito) that oould only have boon 
due to natural reproduction, and is out of all pro¬ 
portion to tho fry introduced Moreover, in a tow-not 
sample collected oil October 24, 1934, several stages 
of developing eggs and larvie wore found These can 
only bo referred to M capito, and roprosont the first 
definite identification of these stages of tho species 
A description will shortly be published elsowhere 

R S Wimpenni 

Fishones Laboratory, 

Lowestoft. 

H. Faouzi 

Marine Fisheries Laboratory, 

Alexandria. 


Human Remains from Kanam and Kan)era, 
Kenya Colony 

It was with much regret that I loamod that space 
could not be found for my reply to Prof P G H Bos¬ 
well’s letter in Nature of March 9 (p. 371) about the 
human remains at Kanam and Kanjera Many read¬ 
ers of Nature will doubtless have wondorod why no 
comment has appeared over my signature. I would 
bo grateful if now you would insert this brief note, and 
tho whole matter can then bo left for full discussion 
on my return to England at the oloso of my present 
Expedition. 

L S B Leakey. 

East African Archieological Expedition, 
o/oPO, Arusha, 

Tanganyika Territory 
May 28 


[Dr Leakey’s reply to Prof. Boswell’s letter would 
have occupied several columns of Nature, and space 
could not possibly bo found for it The suggestion 
was, therefore, made to Dr Leakey that he should 
sond a short reply to the spociflo points stated by 
Prof Boswell and deal with them in detail in a 
communication to a scientific society Editor, 
Nature] 


Polyphyletic Origin of Metazoa from Plants 

Botanists show us an aspect of evolution-m- 
progress, so far ns that can bo shown, of which 
zoologists toll us nothing—beoause thero is possibly 
nothing to toll The evolution of plants is often 
indicated in terms of the appearance of the sexual 
differentiation in unicellular organisms, of tho appear¬ 
ance of multioellularity, of tho total life-cycle of one 
plant as an alternation of two generations, asexual 
and sexual, the individuals being sometimes morpho¬ 
logically distinct and independent, and of the various 
fate of these phases of tho total life cycle in, say, 
the moss, the fern and the angiosperm, when they 
are not distinct and independent individuals, "hut 
the one remains permanently connected to the other 
like a parasite on its host plant” in Strosburger’s 
words. 

This aspect of evolution applies just as much to 
animals as to plants , tho vertebrate, like tho angio¬ 
sperm, is an integration of two phases of a lifo-eycle, 
the sexual phase being greatly reduced ; and other 
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metazoan phyla exhibit other modes of development 
of the life eyclo But they do not exhibit the develop¬ 
ment ‘in progress’, so to speak , each exhibits a 
paiticular mode established There is as great a 
diversity among animals as among plants as to what 
constitutes what may be called the individual, and 
there is no trace at all of the development of such 
diverse types of individual— in animal evolution 
At the same time there is a conspicuous lack of 
plausible genetic affinities among the animal phyla 
Zoologists make half hearted suggestions as to 
phyletic affinities and with more heart indulge them¬ 
selves m the construction of hypothetical ancestral 
forms for the different phyla But once the possibility 
is entertained of deriving metazoan pliyla from the 


less specialised multicellular plants, it is easy to see 
why Echinoderms, especially the extinct Cnnoids, 
are such paradoxical animals , Hydra vindts and 
Convolukt roacoffentns are no longer dubioug cases of 
symbiosis but animals which retain something of the 
character of their plant ancestors , vertebrates may 
be traced back, through the tail of the larval Ascidian 
and the Tumcates with no tailed larva stage in their 
development, to perhaps a rod alga , and there may 
bo more than a jingling verbal relationship between 
Bryophyta and Bryozoa 

J C. McKkrhow 

34 Cartwright Gardens, 

WC 1 
May 24 


Points from Foregoing Letters 


Proi J W Me Bain considers the association of 
molecules os the characteristic faotor m colloids, and 
raises the question how far it is effective in the case 
of long chain molecules He states that in concen¬ 
trated solutions of simple sulphoruc acid, molecular 
association, rather than inter-ionic attraction, is 
responsible for tile increase in conductivity', freezing 
point lowering, etc 

The Raman spectra of benzenos containing heavy 
hydrogen (C J), and C t H,D) are describee! by a group 
of seven investigators from University College, 
London, and are compared with observations by Klit 
and Langsetb. The evidonce, it is stated, permits 
the view that the benzene molecule has a plain 
regular hexagonal structure (!>,* symmetry) 

Prof. J. Kaplun submits an afterglow spectrogram 
obtained by passing a current of low density through 
nitrogen It shows a great enhancement of the 
relative intensity of the Vegard-Kaplan bands which, 
the author maintains, agree closely with the radiations 
from the night sky With a rapidly interrupted 
discharge and low current the relative intensity of 
the green auroral line is also greatly increased, 
suggesting that it may arise in the afterglow. 

A now method of calculating the charge of an 
electron from the electronic diffraction produced by 
crystals, lias been devised by S v Fnesen (by' 
combining do Broglie’s equation with the formula 
for the Rydberg constant) Prelimuiary measure¬ 
ments giv e a value of 4 798 x lO- 1 * K s u , as com 
pared with 4 77 x 10 1<I by the oil drop method 
and 4-80 X 10 -10 from X-ray diffraction measure¬ 
ments 

A communication from the Optical Institute, 
Leningrad, states that experiments carried out in 
the exceptionally clear atmosphere of tho southern 
slopes of Mount Elbruz (Caucasus) with the view of 
detecting solar infra-red radiation of wave-lengths 
longer than lip have given negative results 

Dr. J. K. Roberts discusses the adsorption of 
diatomic gas molecules on solid surfaces, and con¬ 
cludes that the resulting adsorbed films are not con¬ 
tinuous. Certain single surface atoms remain bare 
and may afterwards show catalytic activity 

X-ray diffraction photographs of a nickel-iron alloy 
distorted by oold working are submitted by Dr W G 
Burgers They show that compression and stretclung 
change the shape and perhaps the size of the lattice- 
' Spacing 


The addition of cadmium, indium, tin and anti¬ 
mony to silver, changes its lattice structure and dc 
presses tho freezing point l>y r an amount proportional 
to the valency of the added element, according to 
W Hume-Kothery 

Tho dipole moments of ethyl and phenyl isocy anates 
havo been determined by Prof .T K Partington and 
K G Cowley From the values obtained, they mfer 
that the — N =■ C «=> O group in these compounds is 
linear, as is also indicated by the Raman spectra of 
tho light they scatter 

I Norviok mentions a reaction between alkyl- 
organic compounds of bismuth and of magnesium 
in which, as in the case recently described by Mrs 
Loigh-Smith and Dr Richardson, bismuth atoms 
were apparently able to wander from one organic 
radicle to another 

Starting with sitosterol, a constituent of soya beans, 
R. V Oppenauer has synthesised one of the male 
sex hormones (dehydroandrostoronc), thus eluci- 
dating its structure, which was hitherto mcompletcly 
known 

The horse and oow store oarotoneH in their fatty 
tissues, while the hen stores the closely related 
xanthophylls, all of which are derived from vegetable 
sources Messrs L Zochmoister, P Tuzson and E 
Ernst find that, after feeding on green food, tho 
blood serum of the horse shows an increase of 
carotones and no xanthophylls Hence the selection 
appears to take place in the digestive organs 

According to K Linderstrom-Lang and F Duspiva, 
the clothes moth, Tineola btselhella, digests wool 
keratm by means of an enzyme active m alkaline 
medium (pH 9 3), after the keratm has been chemic¬ 
ally reduced by an agent as yet unknown 

Giant colls found in weevils of Sxtona lineala and 
other insects parasitised by hymenopteroua larvae 
are derived, Miss Dorothy J. Jackson states, from 
tho embryomo membrane of the larvae, which become 
dissociated when the larvce emerge from the chorion , 
they do not arise from the host’s oells, as suggested 
by Paillot in the case of ChaUophorus aceris and in 
caterpillars of Pxeris brassicce. 

Erratum. It was stated in the summary of a 
letter in the issue of June 8, that an external magnetic 
field increases the resistance of" mokel-iron wires at 
audio-frequencies Actually, os the letter indicated, 
the application of an external field decreases the 
reeistanfce. 
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Research Items 


Romano-Bntish Potters’ Stamps. Students of Romano 
British antiquities will welcome a fuither list of 
potters’ stamps on terra sigtllata from Gloucester, 
which has been published by Mr Charles Green, 
curator of the Public Museum (Occasional Papers 
No. 2, Public Museum, Gloucester, pp 12, 6d ) The 
examples included m this socond list are part ol the 
results of oxtensivo excavations which were earned 
out early m 11134 in King’s Square, Gloucester The 
trenches pierced tho north-east angle of the wall of 
Glevum and for some distance ran parallel to the 
east wall More than forty of a large number of 
potters’ stamps proved to Is) legible, and foim the 
basis of this catalogue , but a few xecently discovered 
stamps from other parts of tho city aio included 
Fifteen of tho stamps may antedate the foundation of 
the colonta of Glovum, the remainder are of the 
second contury a d The majority of the stamps 
belong to various potters of Leaoux, a number come 
from La Gaufresonque, and two from Khein/aborn 
A detailed study of the Komano-British pottery which 
has been found in Gloucester is now in course of 
preparation 

Natives of Angola Although tho Portuguese have 
boen established in Angola for more than four 
centuries, it is only recently that this vast territory 
of 1,200,000 square kilometres has boon penetrated 
completely and subdued Its pacification is now so 
complete that M. Christian de Caters has traversed 
it m all directions, from frontier to frontier, without 
arms (La Nature, May 15) The natives are estimated 
to number between four and five millions, nearly all 
of Bantu race, though there aro a few scattered tnbos 
of Bushmen, loading a miserable existence, m the 
centre The Bantu, however, are divided into an 
extraordinarily large number of branches On tho 
coast the natives have entirely lost tlieir indigenous 
culture. In tho north-west the Fiot or Congo, who 
extend from tho Cabinda enclave to the neighbour¬ 
hood of Loanda, have lost their oulture near the 
railway, but m the remoter parts, although they 
preserve the rocord of their contact with civilisation 
in their houses, which are of European form, in which 
tho walls are deoorated with drawings of locomotives, 
steamboats and other like objects, they have 
abandoned European dress Farther east is one of 
the most interesting of the groups in Angola, the 
Lundas. Inhabiting a country which is sparsely 
wooded or savannah, they Jive by hunting with bow 
and lances of a peculiar and interesting form A 
characteristic weapon is a club in the form of a 
human head Some of these aro negroid, others of a 
refined type recalling Egyptian or primitive Greek 
characters. Tlieir fondness for dancing and fear of 
fetish are marked. Their musical instrument is the 
marimba or xylophone, / Fear of fetish places thftm 
at the mercy of sorcerers, who are not slow to profit 
thereby. They are particularly skilled in the use of 
poisons. Generally the Lunda wear no clothes The 
women drees their hair with a mixture of oil and 
red oohre. Sometimes they wear a species of cap in 
brick-red and the whole of the body may be covered 
with a red powder. 

Body Fluids of Aquatic Animals, In his presidential 
address before the Linnean Society of New South 


Wales, at its annual general mooting on March 27, 
Prof. W J Dakm gave an account of the relation 
between the uHmotie presume and tho salt contents 
of the blood anil body tluids of aquatic animals to 
the constitution of tho external medium After 
touching upon the eaily history of tho subject he 
dealt with his own early work, and showed how at 
first it seemed as if all the aquatic invertebrates weio 
to lie regarded as highly dependent upon tho con¬ 
stitution of tho water bathing tlieir bodies, whereas 
tho fishes and all tho animals above them (reptiles, 
amphibia, birds anil mammals) had evolved tin 
independence winch was most striking in the aquatic 
groups of the fishes The fact that tho hounding 
membranes of all those animals cun be shown to lie 
jiermoable to water and probably to salts makes the 
search for tho controlling mechanism one of the 
fundamental problems in biology Prof Dakm dis¬ 
cussed tho jiossible origin of the independent e so 
characteristic of vertebrate blood and disagreed with 
the theories of Macallum that the salinity of verte¬ 
brate blood represented that of a primeval ocean in 
which the pro vertebrates lmd evolvod He showed 
that it was possible for an aquatic invertebrate to 
sustain a similar independence in fresh water, and 
that it was quite likely that the early aquatic veite- 
bratos had evolvod their independence in fresh water. 
On the other hand, the salt contents of living cells 
as well as of body fluids might well be a rolic of the 
origin of life m water 

Breeding of a Japanese Fresh-water Bivalve. K. 
Okada (Sci Hep T6hoku Imp Umv , 9, No 4,1935) 
has studied the nutrition of the embryos of Mus- 
culium heterodon, a Japanese fresh water mollusc 
allied to the British fresh-water bivalve, Spluerium 
comeum When the fertilised eggs come into the 
interspaces between the mterlamellar junctions of the 
inner gill, the walls of adjacent junctions are eroded 
and thus a cavity is formed tho wall of which thickens, 
apparently by the addition of blood corpuscles, and 
thus tho marsupial sac is forraod Its wall is single- 
layered and envelops eggs which are in cleavage 
Three or four such sacs fuse and form a larger sac, 
the wall of which becomes two layered and contams 
ombryos beyond the gastrula stage Tins sac 
becomes stdl larger and displaced more dorsnlly and 
the embryos remain in it until they attam the form 
of the adult and are about 2 mm long Tho outer 
layer of the sac is the original single wall, the uiner 
layer originates from blood corpuscles which have 
migrated into the sac from the heemocml, and the 
yourtg mollusc is nourished at the expense of these 
blood cells of the parent 

Insects Collected by the Kalahari Expedition. Certain of 
tho scientific results of the Vemay Lang Kalahari 
Expedition, 1930, are reported upon in the Annals 
of the Transvaal Museum, 16, Part 4, Feb. 1935 
Tho collecting of specimens took place between the 
months March and September and, sinoe this ponod 
wan at the close of the ramy season, the material 
obtainod was not so abundant as might have been 
expected had the work taken place earlier The 
Sphegidw and Psammochand* are dealt with by 
Dr. G. Arnold, who describes five new species and 
one new variety belonging to the first mentioned 
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family and two now species of PsammocharicUe. In 
Dr A J Hesse’s account of the Mutilhd wasps, he 
records 11 genera and 31 species of the family, of 
which 8 species wore previously undesenbed, together 
with several minor forms. This same authority is 
also responsible for working out the beetles ot the 
family Tenobrionida—a group represented by more 
than 2,300 specimens This extensive collection, 
although exceedingly rich ni numbers, ib compara¬ 
tively poor m genera and species which were obtained 
by the expedition on their journey through the 
extensive region of Nganuland and northern 
Hechuanaland It is, however, of special interest, 
since no material has been hitherto available from 
th«j Kalahari Desert Out of 114 species obtained, 
10 aro described for the first time The othor reports 
in the present contribution deal with the Heteroptera, 
the blood-sucking Diptcra and the Trypotidse 

Bird Malaria. K S Shah (Amer J. Hyg., 19, 392- 
403 , 1934), in view of the deficient information and 
divergent views on the incidence and development of 
gamotocytcs (crescents) m human malignant malaria 
(Plasmodium falciparum), has investigated birds 
mfocted with the malaria parasite Plasmodium 
cathemenum, which resembles in morphology and 
life cycle the spocies falciparum He states that when 
the canary is infected with P cathemenum, gamc- 
tooytes appeared in the peripheral circulation early 
ui tho infection and m tho majority of cases simul¬ 
taneously with the asexual forms The number of 
gametooytes increased with the increase in asexual 
forms and the incidence was highest at the peak of 
infection , tho number of gametooytes diminished 
with tho fall of the infection In a later paper in the 
samo journal (pp 602 -607 , 1034) Shall, Rozeboom 
and del Rosario record that gamotocytes were present 
in sufficient numbers in the ponpheral blood, during 
the early period of patency, to infect mosquitoes 
(Cldc,r pipxens), that tho chances of mosquitoes 
becoming infected were greater whon thoy were 
allowed to feed at night than during tho day, and 
that when canaries were experimentally infected 
with sporozoites the gametooytes appeared in tho 
peripheral blood early in tho infection and in most 
cases simultaneously with the asexual forms. 


Eelgrass in the Atlantic. Many m teres ting problems 
wore presented to biologists and to all interested m 
problems connected with the Atlantic coast-line, by 
the rapid diminution, reported from both the 
American and European sides of the Atlantic Ooean 
during 1931 and 1932, of the eelgrass (Zostera manna), 
which grows on mud shores, at levels where it is 
usually submerged by tho sea* The plant is widespread 
and ordinarily grows m dense mats on the mud flats of 
bays and estuaries, and as its disappearance was often 
extremely rapid so that 99 per cent of the original 
vegetation disappeared within one season, the 
phenomenon was exceedingly striking and aroused 
widespread attention, A very interesting summary 
by Clarence Cottam, of tho data accumulated as a 
result, is issued by the United States Department of 
Agriculture, as Wildlife Research and Management 
Leaflet, BS-3, February 1936. Many causes have 
been suggested for the widespread disappearance of 
the plant, which has not been associated with any 
similar disappearance of the speoies of Zostera 
fHnging the Pacific coast-lines. Several parasitic 
causes have been suggested (see Nature, 134, 416 j 


1034), and these are briefly reviewed and the com¬ 
plexity of the problem stressed. Eelgrass has many 
direct commercial uses in different countries, as on 
insulator, as a packing material, in upholstering, 
etc , but its mam biological importance is as a food 
or as a sheltering habitat for the natural food of 
many waterfowl The effect of its general disappear¬ 
ance is closely examined It normally forms more 
than 80 per cent of the food of the sea brant, and there 
is evidence that the numbers of this spocies on the 
coast of North Carolina were very seriounly reduood 
(down to 2 per cent) in the winter of 1934-36 as 
compared with 1929-30 Fortunately, m other areas 
the reduction has not been so severe The writer 
points out that thero is ovidence that previous 
periods of scarcity of eelgrass have been experienced 
on the Atlantic seaboard, and he finds some evidence 
for a recovery of the plant in certain areas, both on 
tho American and European coasts 

Water Mould Fungi. A paper by Miss Evelyn J 
Forbes (Trans Brit. Mycol Soc , 19, Part 3, 221-239, 
February 1936) reports a study of water fungi, 
using methods recommended by American workers. 
Samples of water are ‘baited’ with sterilised hemp 
seed, which induces the fungi to grow Cultures are 
purified by teasing out hypher under a binocular 
microscope and removing pieces bearing spores to 
plates of malt agar or com meal agar Samples of 
natural waters from the Bristol district yielded 
twenty-two species of aquatic fungi, fourteen of 
which aro new to Britain. The now records lnolude 
ten spocies of the genus Achy la, two of Rhiptdtum, 
one of CalyptraUgnxa, and one of Brevilegnui. The 
specioa aro described in detail, and three plates 
further enrich their characters 

Microseisms at Kew. In a recent memoir (Meteoro¬ 
logical Office Qeoph Mem , No 06, 1935), Mr. A W. 
Lee continues his interesting studios on mioroseismio 
disturbances recorded by the Oahtzin seismograph 
at Kew Tho north-south, east^west and vertical 
components of the microseisms have been tabulated 
for four hours daily throughout the year 1932. The 
mean amplitudes and periods for the whole year of 
the three components aro approximately equal (O’Op. 
and 6 0 six;.) Tho amplitudes of the two horizontal 
components are nearly equal for all periods, but tho 
ratio of the horizontal to the vertical amplitudes- 
decreuses from about 1 2 for microseisms of period 
4J sec to 0 85 for those of period 9 sec., a variation 
that is consistent with tho hypothesis that the 
microseisms may be regarded as Rayleigh waves 
through granite covered by a superficial layer. The 
vertical component is more trustworthy than either 
of the horizontal components for the measurement 
of microseisms, as there are no uncertainties due to 
changes in the direction m which the waves travel, 
and it is less affected by the local geological structure. 
Since the beginning of the present year, it has there¬ 
fore been used for the tabulation of microseisms at 
Kew Observatory 

Snow Crystals Observed in Japan. In the Journal of 
the Faculty of Science of Hokkaido Imperial Uni¬ 
versity, Sapporo (Physics, Deo. 1934), there are two 
interesting papers on snow crystals. The first paper, 
by U. Nakaya and K. Hastkura, describes 260 photo¬ 
graphs ,of snow and frost crystals they obtained at a 
shsltered cottage half way up Mount Tokati at an 
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altitude of about 3,400 ft The spot 'was protected 
from strong winds and very favourable to the forma¬ 
tion of large and perfect crystals, the temperature 
being nearly constant at —10° C. At this tem¬ 
perature, it was possible to separate some of the 
crystals into their components and to cut others so 
as to get good photomicrographs Some novel shapes 
were obtained At Sapporo it was relatively warm 
and humid, and crystals with water droplets were 
frequently observed All the types obtamed are 
classified and ninety-eight largo photographs are 
given showmg minute details The second paper, by 
V Nakaya and T. Terada, discusses the electrical 
nature of snow particles Tho authors use an oloetrio 
doflexion method of measuring the charge The 
frequency of occurrence of negatively charged snow 
was the more common Sometimes 00 per cent of 
the crystals were negativoly charged When the 
crystals had attached water droplets tho positive 
particles tended to be more frequently observed 
They were unable to vorify when a large snowflake 
split by mutual friction into large and small portions 
that tho large parts were positively electrifiod and 
the small ones negativoly olectnfied They intend 
continuing similar measurements on various types 
of snow crystals next winter 

Electrical Analysis of Human Language. Vol 18, 
Nos 3 and 4 of the publications of tho Psychological 
Institute of tho University of Milan reports an 
interesting investigation into the function of human 
languago by means of an electrical analysis, by A 
Gemelli and C Pastori By olootncal apparatus, the 
oscillographic curves of words and sentences can be 
recorded, and the writers claim that tho laws govern¬ 
ing sensory perception and movement are oqually 
applicable to language Languago is a sequonoe of 
sound organisations each of which is, by itself, a 
more or less constant whole. Each word is shown by 
oscillographic curves to be a whole consisting of 
different sounds These sound elements can be 
investigated separately, but they derive their 
meaning from the whole of which they are parts, 
and in turn influence the whole The same holds 
for the sentence as a whole It is also a unit and 
at the same time a system of words and movements. 
Various factors influence these movements, and of 
these melody seems to be particularly important as 
a means of unifying and totalising. To these unified 
and organised movements that build up language 
there are corresponding organisations on tho per¬ 
ceptual side • m this way moaning enters and makes 
understanding of language possible. 

Recombination of Hydrogen and Deuterium Atoms. 
Many investigations have been made of tho mechanism 
of recombination of hydrogen atoms with the object 
of specifying the efficiencies of the third bodies 
necessary'' in collisions producing moleoules. I. 
Amdur (J. Amer. Chern. Soc , 57, 856; 1935) has* 
made experiments in which hydrogen or deuterium 
is dissociated m a Wood discharge tube, and the 
mixture of atoms and moleoules is pumped along 
a recombination tube with the walls covered with 
phosphoric acid. Atom concentrations were measured 
by means of a small platinum oatalyst calorimeter 
which could be lowered to various positions m the 
tube. In agreement with results of Smallwood, tho 
reoombination of atomic hydrogen was found to 
proceed homogeneously as the result of triple 


collisions involving atoms rather than molecules as 
third bodies, so that the rate equation becomes 
— d[HJ/d« — A[H]* An analogous equation holds 
for deuterium The values of k for H and D are 
2 05 x 10“ and 1 61 x 10“, the ratio being 
1 30 ± 0 Oft If tho diameters and mteratomio forces 
are assumed to be the same for hydrogen and 
deuterium atoms, the theoretical ratio is 1 ’41 (that 
is, -\/2/l). The approxunato agreement indicates 
that the diameters and forces aie equal Viscosity 
measurements havo shown a similar equality of 
molecular diameters and forces for H, and D, 

Theory of Groups. Four recent numbers (194, 195, 
198, 205) of the series “Aetualites Scientifiques et 
lndustnelles” (Paris: Hermann etCie , 1935) deal with 
various aspects of the theory of groups H Tartan's 
‘ Sur los groupes do transformations analytiques” 
and E Cartan’s “La m^thodo du rejiero mobile, la 
th(5one des groupos contains et los espaces g6n<$ralis£s” 
deal with Lie’s theory , the first from the analytical 
aspect, the second from the geometrical, using the 
familiar notion of moving axes These two pamphlets 
are written so as to make them intelligible to non- 
specialists The other two are on the algebraical side, 
and make heavier demands on tho reader R Baer’s 
“Automorphismon von Erweiterungagruppen" is 
closely connected with the work of A Speiser and I 
Schur R. Brauer’s “Dber die Darstellungon von 
Gruppen in Galoisschen Foldorn" is a continuation of 
the work of CL Frobenius and L. E Dickson 

Airway and Aerodrome Lighting. The technique of 
avuition lighting has now reached an interesting 
stage Further progress depends on attainmg a clearer 
understanding of what the lights should do and the 
best way of arranging them At a joint moetuig of 
tho Illuminating Engineering Society and the Royal 
Aeronautical Society held on March 12, Mr H N 
Green described some recent developments, A light 
is said to be ‘visiblo’ when the illumination it produces 
on the eye excoeds a certain minimum known as the 
threshold illumination Expeiiments prove that a 
light of 0 5 candle power at a distance of one mile 
can bo located without undue difficulty or delay by 
observers wearing goggles and subjected to local 
lighting equivalent to that m an aeroplane cockpit 
It is known that white light can be recognised more 
easily when looking slightly away from it; the 
threshold illumination for ‘parafoveal’ vision being 
only one fifth of that necessary when it is viewed 
directly. A light seen obliquely can be identified when 
its eonspiouity is of tho order of 0 1 mile candle 
The practical value is taken as 0 6 mile candle The 
most important lights are tho beacon lights whioh 
are placed near the airway to indicate the route 
It has boon noticed that powerful lights at long 
range are easier to see in bad weather than lights of 
less intensity at shorter ranges. The time taken to 
locate a flashing beacon is partially dependent on 
the period elapsing between flashes Experience has 
led to the use of periods not oxcoodmg five seconds 
The beacons required to locate the aerodrome are 
built up of neon tubes giving 4,000 candles of red 
light. To identify the aerodrome they flash a Morse 
signal. This is necessary as the exterior neon lighting 
of cinemas often exceeds that of a neon beacon. Tho 
boundary lights are not yet standardised internation¬ 
ally, but the aerodrome obstruction lights are always 
fixed and of a red oolour 
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Prehistory of Northern Africa 


A N important study of the archseology and racial 
. history of the western area of North Africa, 
published by the Institut dc PaMontologie huinaino,* 
arises out of the investigation by M C Arainbourg 
in the years 1927-30 of a series of caves m the hills 
winch frmgo tho Gulf of Bougio on the coast of 
Algeria Several of these caves were already known 
to archteologists and palaeontologists, and Antis in 
them have boon described from time to tune, but 
no systematic investigation hod been undertaken 
prev lously. 

Tho cavo of Afalou-bou-Rhummcl is a large 
shelter of ten metres ui depth with an opening about 
twenty metres wide Its deposits wore Arst examined 
by trenching along the axis of the cavo to a depth of 
1) 15 m over a length of 17 metres The ossuary 
was found at a depth of between 3 25 m and 4 m 
at at Hint three metres from the south wall Eight 
complete skeletons and about fifty skulls were 
recovered Another complete skeleton, with tho 
cranium of a child, was found later at a lower level 
The deposits of the cave fall into two sections of 
which the upper only, reaching to a depth of 7 60 in , 
contained evidence of human occupation The lower, 
archseologically and paleontologically sterile, reaches 
bed rock through a depth of 8 metres 

Tho upper stratum of the arehwologtcal level to a 
depth of 4'40 in contains a uniform industry, of 
which the chief characteristic is a mierohth d doa 
reunite of tho ‘La Mouillah’ type Tho food debris 
consist almost ontiroly of marino shells Bolow is a 
deposit 1 metre in thickness in winch there is no 
variation in tho industry, but tho deposits aro of a 
reddish yellow in colour and the debris of food include 
some bones of tho moufflon in addition to tho marine 
shells Bolow this is a sterile layer of 50 cm tlnokness 
which overlies tho third archteological layer of reddish 
thickly compacted deposits 18m thick, in which 
tho animal remains constitute a veritablo bone bod 
Not only was tho food-supply of tho inhabitants of 
this period more varied than that of their successors, 
but also tlioir stone industry, though essentially 
identical, was more abundant. Below this the sterile 
layers begin 

Tho human remains were found m a state of con¬ 
fusion and many of the bones were calcined The 
industry of the archaeological levols consists almost 
exclusively of flint and polished bone-blades, flakes 
and sorapers It is virtually identical throughout 
except that in tho uppor and later levels there is on 
increase in the percentage of miorohths Among the 
molluscs which served as food, Patella, Trochus and 
Helve are very common, And among the mammalia 
the doroas gazelle, moufflon and Boa pnmtgeniua are 
frequent. 

In the rook-shelter of Tamar-hat, whioh is now 
about six metres broad by eight metres deep, but 
once was much larger, trenching revealed an un¬ 
interrupted succession of arohsoological deposits of 
more than five metros depth Here, also, through a 
succession of five distinguishable levels, there was 
what is essentially an identity of industry—again with 
a predominance in the later stages of the small blades. 
The vertebrates and molluaca appear in the same 

• Let (rottn psWoUthlgne* de* Beni Segoosl (Algdrie) Per 0. 
Anun hours, M. Soule, H. vaUol*. R. Yemen (Archive* de l'lrutttut 
de PeMontolofie bumelne, IWmolre 13.) Pp 242+23 pletee. (Perl* 
Meaeon et Ole, 1934 ) ISO (Tenc*. 


relation as at Afalou, but Hippotragua appears here 
for the first time in North Africa, 

Taking into account certain positive and negative 
characters, M Arambourg arrives at the conclusion 
that tho industry from the two cavo sites is typically 
Ibero-Maurusian and comparable with that industry 
aa identified on other sites in North Africa in a dis¬ 
tribution extending from Morocco to Tunis As a 
result of an analysis of the upper paleolithic stone 
ago of North Africa, he also concludes that the Ibero 
Maurusian industry, lying between Mousterian and 
Maurotaman neolithic, is to be considered as a facies 
of the Upper Palaeolithic, parallel to the Capstan 
facies, of which it takes the place on the littoral of 
Constantine, in Oran, Algeria and Morocco This 
\ lew is corroborated by the identification of Capstan 
man and Ibero Maurusian man, now made possible 
by tho discovery of skeletal remains in the cave of 
Ajfalou 

M Arambourg goos on to wider inference that a 
similar intomrotation is to be placed upon the 
succession of specialised industries of tho Upper 
Palaeolithic elsewhere, as, for example, in Kenya and 
South Africa These, as tho Capstan and the Ibero- 
Maurusian, are to bo regarded as specialised and 
locally evolved Aungnacian. 

Tho skeletal material from Afalou is examined by 
MM Boule, Vomeau and Vallois It consists of fifty 
skulls anil nine complete or approximately complete 
skeletons, of which ten are definitely not adult All 
the skulls aro robust m type, but, with the aid in 
oortain cases of the indications afforded by the pelvis, 
26 men and 14 women can be distinguished among 
the adults Thirty-two of the adult skulls are now 
sufficiently complete for measurement in detail 
They present a woll-markod type. The oramum is of 
medium form, tho face broad and low, with well- 
marked glabella and superciliary ridges The check 
bones and zygomatio arches aro massive. There is 
no prognathism The maximum length vanes from 
193 mm to 206 mm and breadth from 133 mm. to 
169 mm. It will be noted that m breadth they 
approach that of brachycephalic or mesocephalic 
peoples of Europe Tho mean of the cranial capacity 
for men is 1,622 o c , for women 1,466 c o Essentially 
they are dolichocephalic, or mesocephalic, and the 
sexual difference is insignificant. Evulsion of the 
upper incisors was practised. Taken as a whole, the 
remains represent a homogeneous group which, as 
indicated by the long bones, was of more than 
avorage stature. The bones of the skeletons have 
been subjected to a careful examination, of which 
the results are described in detail 

As the result of a detailed comparison with the 
remains of fossil men of paleolithic age found in 
North Africa and also with ‘fossil’ man elsewhere, 
and more especially with the skeletal remains from 
Mechta el-Arbi, here studied and described as a 
complete whole for tho first time, the authors con¬ 
clude that Afalou man approaches most nearly to 
the Cro-Magnon man and belongs to a North African 
group, here styled “the Mechta type”. This type 
persists through neolithio, bronze and iron ages and 
reappears in the population of the Canaries. Though 
it is possibly to be discerned in the Carthaginian and 
Roman periods, it appears to have contributed 
nothing to the modem Berber population. 
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Solar Telescope at Oxford 


T HE new solar teloseope of the University- 
Observatory, Oxford, which was formally 
declared open by the Vice-Chancellor on June 11, 
is in its essence a vortical Cassegrain telescope of 
12J inches aperture and 73 feet focal length It givos 
a solar image some eight inches m diameter, and 
unlike the original tower telescopes (the 60 ft and 
the 150-ft at Mount Wilson) the present instrument 
is wholly free from chromatic aberration Further, 
since the image is formed on the optical axis, the 
telescope is free from the oxtra axial aberrations 
characteristic of horizontal solar reflecting telescopes. 
Light is fed into the vertical Cassegrain telescope by 
a 16-in ccelostat, driven by a synchronous motor, 
and a secondary mirror of the same aperture Both 
ccelostat and seconds! y mirror are prevail'd with 
electrical slow motions which are controlled by a 
portable keyboard near the focal plune of the instru¬ 
ment , the same keyboaid alto carries controls for 
focusing tho Cassegrain minor 

The telescope is uniquo in that it is tho only large 
solar telescope m which all the optical parts aro 
made ot fused silica Since fused silica has a co¬ 
efficient of expansion 1/20 that of ordmary glass, and 
1/7 that of pyrex, it follows that tho differential 
expansion produced by solar radiation, winch tends 
to make the plane mirrors concavo and so to produeo 
an astigmatic imago, will be almost wholly avoided 
in this instrument The telescope, mounted in tho 
oast tower of tho observatory on tho same pier and 
under the same dome which housed tho Do la Rue 
reflector, was constructed by Sir Howard Grubb, 
Parsons and Co , of Newcastle, tho blanks for the 
fused silica discs having boon supplied by the Thermal 
Syndicate, Ltd. 

On the optical axis of the telescope lies the slit of 
a largo Littrow spectrograph The spectrograph 
has two 60° and one 30° prisms of six inches square 
aperture (height 0 inches, length of face 9 7 inches), 
and a oollimating-camera lens of six inches aperture 
and some 30 feet focal length It gives a dispersion 
at X4200 of 2 6 mm. per A , and a theoretical re¬ 
solving power of more than 300,000. The optical 
parts, supplied by Adam Hilger, Ltd , and a large 
minimum deviation mount, supplied by C. F. 
Casella and Co , Ltd , are mounted at one end of a 
40-ft. brick tunnel constructed in the basement of 
the observatory. The spectrograph, which still lacks 
the essential temperature control for the prisms, the 
slit end and plate holder mechanism, and a guiding 
disc, will bo completed as funds permit. 


In declaring this oqmpment open, tho Vice- 
Chancellor referred to tho chequered history of 
attempts to establish a permanent observatory in 
Oxford No less than throo unsuccessful attempts 
have been made, namely Bishop Fell’s failure to 
persuade Wren to mcorporato an observatory in 
Tom Tower, the establishment of a temporary 
observatory for Halloy in 1704 m New College Lane, 
and finally tho construction of an observatoiy by tho 
Radeliflo Trusteas m 1773, now regrettably, from tlie 
point of view of Oxford at least, departing for Mouth 
Africa The University Observatory was built by 
the University somo sixty years ago, and the fact 
that tho University has, during a period of excep¬ 
tional financial stringency, sot aside somo £3,700 for 
the purchase of tho present equipment may bo 
regarded as evidence both that it dosires tho present 
obsorvatory to be a permanent institution, and that 
it desires to seo the study of observational astronomy 
actively prosecuted at Oxford The Vice-Chancellor 
concludod lus remarks by expressing tho warm hope 
that some donor, interested in the study of astronomy, 
would find it possiblo to provide tho relatively small 
sum needed to complete this equipment. 

After the Vico-Cluinoollor’s declaration, and fol- 
lowmg a period whon tho instruments were mspected 
by the assembled company of astronomers, Oxford 
men of science and other members of tho University, 
tho proceedings wore concluded by an address by 
Sir Arthur Eddington on ‘‘The Physics of the Sun”. 
Sir Arthur pointed out that tho sun may bo regarded 
as composed of throo parts, an airy appendage where 
the atoms aro supported by radiation pressure, a 
middle region where tho absorption lines are formed 
and which is thoroforo readily accessible for observa¬ 
tion with tho equipment which had just been in¬ 
spected, and finally tho observationally inaccessible 
doop-lymg interior While there is a temptation to 
separate what is observable from what can only bo 
inferred, the creation of such artificial divisions is 
likely to lead to ‘frontier incidents’ The sun is a 
unit and must be treated as such. Sir Arthur then 
went on to point out how, in spite of its inaccessibility, 
it is possible to infer much about the physical con¬ 
ditions m the deep interior, and how such information 
has been confirmod in a striking way by developments 
in nuclear physics. In moving a vote of thanks to 
the lecturer, Prof E A. Milne, in a peculiarly happy 
vein, referred to the many distinguished astronomers 
and solar physicists who gathered to witness tho 
ceremony and to hear Sir Arthur’s masterly address, 
H. H. P. 


Interpretation of Spectra 


P ROF. HENRY NORRIS RUSSELL delivered 
the George Darwin Lecture to the Royal 
Astronomical Society at the meeting of the Society 
on June 14, taking as his subject ‘‘The Analysis of 
Spectra and its Apphoation to Astronomy” Prof. 
Russell explained that he did not refer to the 
analysis of spectra in the sense of the analysis 
of the elements present or absent in a mixture, but 
to the analysis of the spectrum of each single element. 


The history of this analysis goes back to 1883, when 
it was discovered that the various doublets in tho 
spectrum of sodium possessed the same separation 
when expressed in wave numbers : Prof Russell 
followed the development of this subject down to 
its rationalisation by Bohr and the introduction of 
the notion of states of energy which the atom may 
possess, the frequencies of the spectral linos being 
given by the familiar quantum relation E t 
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Comparatively reoently, Hund haa given a theory of 
the way in which the energy states of the atom are 
built up from the energies of the various electrons in 
the atom, and there is now a corpus of complicated 
but definite rules which govern the way in which 
levels are built up and the restrictions on possible 
electron jumps, jumps between ‘odd’ and ’odd’ 
terms, for example, being forbiddon We ean now 
fully understand the structure of oven a complicated 
spectrum such as that of iron 

Turning to the practice of the analysis of speotra, 
Prof Russell said that, before one could analyse a 
spectrum, one needed a list of linos with well- 
determinod wave-lengths, the intensities of the 
linos, their temperature class (along the lines de¬ 
veloped by King at? Mount Wilson) and the Zeeman 
patterns All tho easy spectra liave now boen 
unravelled, but a fow complex spectra remain to be 
analysed Prof Russell showed a slide exhibiting 
the present state of completeness of tho analysis of 
the spectra of all the elements. Amongst those which 
are least analysed are the spectra of gadolinium, 
terbium, dysprosium, holmium. erbium, thorium, 
and uranium, while among tho lighter elements tho 
spectra of phosphorus, sulphur and chromium aro 
not well analysts! 

The astrophysical applications of the newer spectrum 
analysis were numerous Saha’s relation between the 
numbers of neutral and ionised atoms present in 
equilibrium at a given temperature and pressure had 
given the key to the general interpretation of the 
stellar speotrul sequenco Identifications of linos are 
made much more rohablo when reference is made to 
tho intensity to be expected from the line’s place m 
a multiplet and to the excitation potential of the 
atom m the state which absorbs the lino Identi¬ 
fications in the far infra red spectra are particularly 


assisted by spectrum analysis, as very accurate 
wave-lengths are not to be obtained from laboratory 
measurement ■ a more accurate separation can 
sometimes be obtained from a corresponding separa¬ 
tion in, say, the green, where good wave-lengths are 
obtainable Agam, the presence or absence of linos 
in the solar spectrum rocoives an explanation based 
on spectrum analysis The non-metals do not show 
strongly, because tho linos arising from atomio states 
with low exoitation potentials lie in maccessiblo 
regions of the spectrum The great majority of 
apparent variations in abundance between the earth’s 
crust and the solar disc is explamod by the excitation 
potentials of tho linos that aro available Only 
phosphorus, bismuth and radium are truly absent 
in tho aim Passing on to quantitative analysis, the 
theory of R H Kowlor and Milne explained tho 
major features of the spectral sequence, the apparent 
differences between one spectrum and another being 
duo to differences in surface temperature and surface 
gravity 

Prof Russell went on to say that while we recog¬ 
nise that a strong absorption lme mdicutcs many 
absorbing atoms and a weak lme few, tho detailed 
physical analysis is difficult Dr W S Adams and 
Prof Russell had calibrated Rowland’s scale of in¬ 
tensities—an arbitrary scale—by comparing Row¬ 
land's estimates of relative intensities within a large 
number of multiplets with theoretical intensities, and 
had applied this to tho analysis of a number of stellar 
speotra. They disco voted a departure from thormo- 
dynamical equilibrium , but recent work by Struve 
has thrown doubt on this method of calibration and 
the departure from thermodynamical equilibrium 
must now be regarded with caution Prof Russell 
concluded the lecture by rofcrrmg briefly to bright 
lino spectra anil to the spectra of the planets 


Association of Teachers in Technical Institutions 


A T the twenty sixth Annual Conference of tho 
, Association of Teachers in Technical Institu¬ 
tions, which was held at Bournemouth during Whit¬ 
suntide, Mr D. W Lloyd (Old Trafford Technical 
Institute, Stretford) was installed as president for 
1936-36 by the retiring president, Mr H J Cull 
•(Central Tochmcal College, Birmingham) 

In his presidential address, Mr Lloyd said that 
during the past twenty five years two dominant 
motives have boon apparent—tho desire to preserve 
and extend liberty of thought and speech and the 
desire to mitigate human toil The first is m the 
roalm of social and political life ; the second in the 
sphere of science and industry Both, however, have 
produced effects which aro world-wide and touch the 
sphere of education at overy pomt To the teohmeal 
teaoher, said Mr Lloyd, the tremendous changes in 
our industrial system due to technological develop¬ 
ment must have special significance “Magic has 
entered our research laboratories, sciontiflo advance¬ 
ment and the mechanisation of industry have tended to 
shorten hours of labour and increased the possibilities 
for leisure, yet, in our present stage of our development, 
we cue faced with the chaos and misery of unemploy¬ 
ment." Rationalisation, he continued, is one of the 
results of the increasing application of science to 
industry; but it has produced (by the replacement 
Of as many employees as possible by the minimum 


number of machines) the paradox of a world of 
increasing production in which vast numbers are 
unable to secure the necessities of life. The machine, 
however, should not be arrested, rnnoe mechanical 
perfection increases human possibilities, and since 
the machine can “do the job better than its croator”. 

Long-range planning in industry and oducation, 
however, becomes essential “The isolation of coun¬ 
tries has disappeared . geographical barriers are 
non-existent except to those who think m ancient 
terms, international wireless communication has 
no limits unless hampered by those who fear the 
free movement of thought . . new industrial 
contacts are possible, under control they can 
expand and make friendships. Education in its 
widest aspects can become an international force, 
and thus help to replace the narrow spirit of nation¬ 
alism by the wider appeal of internationalism." 

Mr Lloyd specially stressed the need for liberty of 
thought. The unrest of the present world, he said, has 
produced intolerance and the stifling of criticism . m 
certain oases it has led to the establishment of 
dictatorial power which must have a reactionary 
effect on educational progress. Civilisation cannot 
advance without criticism, and the subjection of the 
individual will by inhibitions from the outside leads 
to stagnation and putrefaction. Propositions which 
may seem obscene, heretical and revolutionary will 
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get their deserts if openly discussed ; but if they are Sir Peter Chalmors Mitohell (scholar 1884-88), and 


suppressed they will permeato society through 
insidious channels and do irreparable injury. Freedom 
to think, freedom to voice one’s thoughts within 
reason, are essential to human progress. 

The Conference approved the recommendations of 
the “Report on Polioy in Technical Education” 
recently published by the Associations of Technical 
Institutions, Teachers in Technical Institutions, 
and Principals of Technical Institutions and the 
National Society of Art Masters Among other 
resolutions passed was included one urging the 
establishment of a system of compulsory part-time 
day education for all young persons from the age of 
oeasing compulsory attendance at sohools giving full¬ 
time education to the date at which the pupil attains 
the age of eighteen years. The Association reiterated 
its opinion that the raising of the school leaving age 
is more than ever desirable. In view of Mr. Lloyd’s 
address, spocial interest centred about a resolution 
urging that the conditions of apprenticeship should 
be restated for the several industries, and that 
spocial consideration should be given to the claims 
of young people who have satisfactorily completed a 
full-time course m approved technical institutions in 
respect of the age at which they may be recruited, 
and the period of time required of them for com¬ 
pletion of apprenticeship. 


University and Educational Intelligence 

Cambridge.— Dr. Leslie Harris, director of the 
Nutritional Laboratory, has been awarded the degree 
of Sc.D. Dr. Harris is known for his work on vitamins 
and proteins, and for the latter was awarded the 
Meldola Modal by the Institute of Chemistry m 1624. 

Edinburgh. —Dr. Otto Samson has been appointed 
Tweedie fellow for 1036-30 and 1030-37. This 
fellowship is awarded to enable the holder to carry 
out exploration and researoh in the less-known 
regions of Asia and northern Africa Dr. Otto 
Samson was bom in Hamburg in 1900, and studied 
political science and then Oriental languages at the 
University there. In 1928 he entered the famous 
Ethnographical Museum (Museum fur Vdlkerkunde) 
in Hamburg, and in 1930 became head of the East 
Asiatic Seotion, a post he held until the Nazi revolu¬ 
tion in 1933. In 1931-32 he travelled m China to 
collect ethnographic specimens for the Museum. In 
the course of his travels he made an intimate study 
of the daily life of peasants and craftsmen and of 
the technical processes employed by them An 
examination of the data then collected suggested 
connexions with India reflected in craft and agri¬ 
cultural processes and their products. It is the extent 
and direction of the influence of China upon India 
and vice versa that Dr. Samson now proposes to 
study. 

London. —The Governing Body of the Imperial 
College of Science wad Technology has elected to an 
Imperial College fellowship Prof. Alfred Fowler, late 
Yarrow professor of the Royal Society, and emeritus 
professor of astrophysics in the College. 

Oxford. —The new solar tower telescope was 
opened at the University Observatory by the Vice- 
Chancellor on June 11 (see p. 1047). 


Prof. N. V. Sidgwick (scholar 1892-90) have been 
elected honorary students (that is, fellows) of Christ 
Churoh. 

The course of lectures on the work of early Oxford 
men of science finished for the session with Dr. R. T. 
Gunther’s looturo at Exeter College Special reference 
was made to the work of Borlase on the antiquities 
and mineralogy, and of Walter Moyle on the orni¬ 
thology of Cornwall Of outstanding importance was 
the advance m the science of geology due to Sir 
Charles Lyell, while the history of mathematics and 
astronomy owes much to Prof. Steven Rigaud, whose 
library was dispersed by the Radcliffe Trustees less 
than two months ago. Dr Gunther concluded with 
a tribute to the biologists, Prof H. N. Moseley of 
Challenger fame, Sir Baldwin Spencer of Australia 
and Sir Ray Lankester—all of Exeter College 

The University of Pittsburgh has conferred the 
honorary degree of doctor of science on Dr William 
A. Hamor, assistant director of Mellon Institute of 
Industrial Research, Pittsburgh. 

Mr. H. G Robinson has been appointed principal 
of the Midland Agricultural College, Loughborough, in 
succession to the late Dr. T. Milbum. Mr Robinson, 
who is a graduate of the University of Durham, is a 
son of Mr G. Goland Robinson, a well-known south 
Westmorland farmer. Since 1929, he has been farm 
director in the Midland Agricultural College. 


Science News a Century Ago 

Portrait of Count Rumford 

In June 1836, the Managers of the Royal Institution 
received and accepted from Sarah, Countess Rumford, 
the portrait of her fathor, Count Rumford, the founder 
of the Institution, whioh hangs now in the Mana¬ 
gers’ room. The painting, whioh presents the Count 
in uniform, is of head and shoulders in profile. 
It is by an unknown artist, but is believed to be a 
good likeness. Count Rumford, who died in Pans m 
1814, had kept the lease of his house at Brompton, 
although he had not lived in it for many years. His 
daughter occupied it again in 1816, and lived there at 
intervals until 1836. In that year she returned to 
America, presenting the portrait to the Royal 
Institution as a parting gift. 

Roberts’s Miners' Safety Lamp 

Aocording to The Times, on June 23, 1836, a 
lecture was given to the Eastern Literary and 
Scientific Institution by Mr Taylor in the room usually 
used by the Institution m Hackney Road “The 
subject of the lecture was the safety lamp, and the 
object of the lecture was to show, by actual experi¬ 
ment, that the lamp hitherto used in coal-mines, 
and invented by Sir H. Davy, is dangerous and 
insecure, and that a lamp invented by Mr. Roberts 
is perfectly safe and free from the defects which 
render the lamp of Sir H. Davy not to be depended 
on by the miners. Mr. Roberts, who has already 
reoeived several medals from the Society for tho 
Encouragement of Arts, Manufactures and Commerce, 
was in attendance and produced the lamp invented by 
Sir H. Davy and his own lamp, and assisted Mr. 
Taylor in the lecture and in the experiments ” 
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Roberts’s lamp was described as being “surrounded 
by a double tubo of wire gauze, and also by a glass 
chimney, and is so constructed that a current of 
carbonio acid air or nitrogen passes continually 
between the external atmosphere and the dame of 
the lamp To comprehend the nature of this 

invention fully, it is necessary to see tho lamp, and 
compare it with the lamp hitherto used, over which 
it has cortauily a manifest advantage It is very 
simple m its construction, and as a committee of the 
House of Commons are now examining matters of 
this nature, it will no doubt meet with the encourage¬ 
ment it deserves" 

London's Water Supply 

Commenting on a proposal to supply London with 
water pumped from wells by steam engines, the 
Atlienceurnaf June 27,1833, after reviewing theprojcct, 
said ‘ Tho annually decreasing quantity of watnr 
m the London bason is also to be remaiked The 
fall in the level of the wells is, according to credible 
evidence, about one foot per annum , and there haft 
been a decrease of full twenty feet within the last 
twenty years Though this gradual fall is certainly 
not an object of lnunedmto apprehension, as to tho 
total failure oi the supply, yet the infinitely more 
rapid ratio of decrease which would onsue, if the 
whole' metropolitan supply were taken from the same 
source, must be obvious 

“For these reasons wo have come to the conclusion 
that though London is supplied with a considerable 
abundance of the most salubrious well-water for 
general purposes of domestic use—yet, that to draw 
upon tho bason for the wholo of the supplies by 
means of steam power is, if not objectionable for 
other reasons, impracticable by reason of the expense 
of the many divided establishments which must 
necessarily be required for the production of 20,000,000 
galls per day, which is the generally estimated 
quantity used in tho metropolis” 

The Hot Blast at the Butterley Iron Works 

For some years after the introduction by Neilson' 
of the hot-blast, there was considerable controversy 
ovor its merits One of its advocates was Joseph 
Glynn, F R S (1799-1803), who was engineer to the 
Butterley Iron Works, near Derby. In a letter of 
his published in the Mechanics’ Magazine of June 27, 
1835, he said : “Tho Butterley Company employ m 
their mmes, coal-fields, blast furnaces, rolling mills, 
forges, boring mills and steam engine factory, 35 
steam engines of all sizes, from 80 inches of diameter 
of cylinder, and have six blast furnaces, of which 
four are now at work. The whole of these furnaces 
are blown with heated ajr, and the coal, whioh is 
admirably adapted for the purpose, needs no cokery, 
being very carbonaceous The mountain limestone 
which lies but three miles from the furnace, is used 
as flux for the ore, which is clay iron-stone, These 
materials produce a very fine grained cast-iron, 
remarkably soft and fluid, and at tne same time they 
are equally well adapted to make ‘forge pigs’ from 
which are manufactured bars, hoops and boiler 
plates, of best quality and steam engines , . 
M, Dufresnoy, M. Perdonnet, and several other 
Frenchmen of scientific reputation, have visited the 
Butterley Company’s works, with which they have 
been highly pleased, and have been willing to oom- 
munioate the valuable information they possess, in 
return for such as was afforded them here’’. 


Societies and Academies 

Dublin 

Royal Irish Academy, May 27. Winifred E Frost 
Larval stages of the Euphausuds Nernatoscelis 
megalops and Stylocheiron longicome taken off the 
south-west coast of Ireland The euphausuds form 
an important part of the fauna of the inshore and 
deep waters off the south and west coast of Ireland 
The present paper deals with the life-histories of two 
of these animals, the development of which has not 
previously been described Sufficient larval stages 
have been found to givo a good idea of the life-history 
of the organisms and the descriptions make it possible 
to identify the larvae in the plankton Somo notes 
are given on the reproductive cycloB of the two 
euphausuds 

Paris 

Academy of Sciences, May 0 (C R , 200, 1553-1640) 
Lucien Caykux . The constitution of the Senonian 
phosphates of Syria Alexandre Guilliermond i 
A new fungus, a parasite of the capsules of the cotton 
plant Ercmolhecium Ashbyn and its possible relations 
with Spermophlhora Oossypn and the Ascomycotes 
Armand de Gramont and Daniel Rerktzki The 
stabilisation of a frequency of beat (quartz oscillators) 
by compensation of tho temjieraturo coefficients 
Tho method is based on the use of two piezoolectrio 
quartz crystals and different frequencies and deter¬ 
mined temperature coefficients The arrangement is 
more stable than that utilising a single quartz with 
low temperature coefficient, and its constancy over 
a range of 60" C is equal to a single quartz kept 
within 0 1° C Henri Dbvaux Tho adsorption of 
ovalbumen at the free surface of its solutions when 
the concentration of these varies from 10** to 10**. 
Georoes Tzitz^ica Some affine properties Ivan 
BraItzeff . The singularities of special typos of a 
function given by its development in a Dinchlet series. 
Michel Krawtchoux , Some inequalities in the 
problem of moments Natan Aronszajn The 
singularities of the Riomann surfaces of inverse 
functions of integral functions Henri Mineub : 
Mechanical systems admitting n uniform first integrals 
and the extension to these systems of Sommerfeld’s 
method of quantification Miroslav NAnadovitch : 
Contribution to the study in a plane current of rigid 
biplano cells. Raoul Goudey . Measurements 
of tho intensity of gravity, made in 1933, with 
the Holwock-Lejay gravimeter No 2. Georges 
DicHtNB . The discharge rays emitted by a brush 
discharge. Contrary to the views of Dauvilher, the 
author’s experiments confirm the existence of 
discharge rays Mlle. M. Quintin ■ Study of the 
electromotive force of cadmium chloride batteries. 
FRAN901 S Croze The general formula of the re¬ 
fraction of a light bundle. Jean Paul Mathieu and 
Jacques Perrichet : Tho rotatory dispersion of the 
a-halogen derivatives of camphor. AndrE Claude * 
Incandescent lamps oontaimng krypton and xenon. 
A summary of results obtained with more them 
10,000 bulbs On account of the lower heat con¬ 
ductivity of krypton and xenon compared with that 
of argon the bulbs can be made smaller, a litre of 
gas filling 20-30 bulbs. The temperature of the fila¬ 
ment can be raised, owing to the slower diffusion 
of the tungsten vapour. Jean Pbrreu : The tono¬ 
metry of saline solutions. Paul Abadik and Georges 
Cham pettier : The determination of some dieleotrio 
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properties of heavy water Paul Goldfinger, 
Wladimib Lasareff and Mohick Letort . Thermo- 
chemioal considerations on the carbonyl group 
PlBBBE Spacu : A method for the quantitative 
separation of iron and cobalt The ferric iron is 
precipitated by pyridine and the cobalt m the filtrate 
precipitated as the ammuie CoPy 4 (SCN), Marcel 
Patry : The properties of allotollunc acid Marcel 
Godchot, Max Mousseron and Roger Richaud 
The A, and A, 1-mothylcyclopentenos and their 
derivatives V M Mitchovitoh . The action of 
o-chlorcyclopentanone on tho organomagnesium 
halides Firmin Govaert Tho uso of liquid hydro¬ 
gen chloride in tho preparation of the dichlorarsmes 
Jean Laval The diffraction of X-rays by the silver 
atom (factor of structure) Henri Lonochambon 
The chemical formula and constitution of Ampandran- 
diu a sepiolite. Jean Eck and Jean Menabrea• 
The arrangement of the faces of tho trihedm obtained 
by tho corrosion of a plate of quartz Joseph 
Ulayac, Rodolphe B6hm and Gaston Del£pink . 
A new Gomatite fauna m tho Visean of Montagne- 
Noire H Besairie, P Gruyelle, A Lenoblb and 
A Savornin Tlie geological and magnetic study 
of the cliff of Mandraka (Madagascar). V Fkolow • 
The general characters of the changes of level or of 
flow Albert Maioe New observations on tho 
evolution of tho amylogon plnsts in the reserve starch 
cells. Wladvslaw Antoni Becker and Francois 
Xavier Skupienski . Vital protoplasmatic observa¬ 
tions on Baatdiobolua rannrum, Robert Bonnet 
and Raymond Jacquot The variation of the 
velocity of growth and of respiration m Sterigmatocyaha 
nigra and of tho crude energy yield, as a function 
of the age of the cultures and the source of nitrogen. 
Caesar R Soholz , The constitution of cory- 
nanthine Ren 3 SovioES . The embryogony of the 
(Enotheracese Tho principal terms of tho develop¬ 
ment of the embryo in Ludungia paluatria Robert 
Weill • The structure, origin and oytological inter¬ 
pretation of the colloblasts of Lampetui panctnna 
(Ctenophores) Raoul Husson The r61e of the 
laryngeal apparatus in the formation of the timbre 
of spoken and sung vowels and the genesis of the 
changes of compass and registers of the voice. Mme. 
VAra Dantohakoff . Endoonnian proliferations at 
tho expense of the germinative epithelium Ren£ 
Audubeht and Robert LAvy : The emission of 
radiation by nerve stimulation Michel Faguet 
The photometric diagnosis of the Ebortli bacillus, 
of para A and of the coli bacillus The photometric 
method of measuring the rate of increase desoribed 
in a previous note has been applied to twelve strains 
of coli, eleven strains of tho Eberth bacillus and six 
of para A. Each gives its characteristic ourve and 
the photometric diagnosis agrees with the bacterio¬ 
logical diagnosis. Gaston Ramon and Edouard 
LemAtayer • The reinforcement of the immunising 
action or toxins and antitoxins. The method is basod 
on coating the toxin or anatoxin with lanoline. 

Copenhagen 

Royal Danish Academy of Science* and Letter*, Febru¬ 
ary 1. G. Hbvesv : Artificial radioactivity of 
scandium. When scandium is bombarded with 
neutrons, the produot is partly a radioactive isotope 
of potassium, and partly a radioactive isotope of scan¬ 
dium, the former emitting hard, the latter soft p-rays. 

March 1. L. Kolderuf Rosenvinoh : Some 
Danish Pheeophyce®, The development of the two 


Hpecies of Stictyosiphon occurring in Danish waters 
(S tori ilia and S aonferua) has been examined, the 
germination of the zoospores from tho plurilocular 
sporangia having been observed, in both cases 
apparently without fusion In both species a filiform, 
branched, creeping protonema was produced on 
which an erect shoot appeared, bearing plurilocular 
sporangia, just as the mother plant An alternation 
of generations therefore does not take place The 
morphology of tho Danish momljers of the family 
Elachistacere was discussed 

Geneva 

Society of Physics and Natural History, May 2. Fer¬ 
nand Chodat Tyrosinase and glutathione The 
experiments carried out prove that glutathione 
completely inhibits catalyses determined by tyrosinase 
on tyrosine, p-oxyphonylethylamine and the system 
p -creaol-glycoeol Tho inhibiting r61e of glutathione 
in melanogenesis rn vivo is considered Fernand 
('hodat and AndrA Mirimanoff • The ageing of 
yeasts Endomycea anonuilua is studied from tho 
point of view of its respiration The agoing consists 
in loaving fresh yeasts, in buffer solutions of phos¬ 
phate, with or without sugar at different tempera¬ 
tures Tho respiratory power is measured with 
Warburg’s apparatus under thoso different conditions 
G Tikroy . (1) Remarks on the differential equation 
of tho second order mot with in cases of polytropic 
equilibrium of gaseous spheres The paper discusses 
the examination of an energy hypothesis utilised by 
Biatobrzeski and by Eddington (2) The general 
differential of the second order characterising the 
thermodynamic equilibrium of gaseous spheres 
This equation is complicated, it is always sim¬ 
plified when the ease of polytropio equilibrium is 
considered. 

Lentnorad 

Academy of Sciences (C R , 1, No 0. 1935) D 
Pkrkfklkin Parallel varieties in a Euclidian (or 
Riemannian) space L Schiefner . Tho m-th 
power of a matrix G Krutkov and V. Dmitriev 
Contribution to the theory of Brownian movement. 
Small fluctuations of a system with n grades of 
freedom. D Volkov An exact solution of the 
Dirac equation for a flat wave of definite frequency 
E. Andrejkv Influence of a metallic surface on 
the kinetics of oxidation of ethane K Ljalikov, 
I Protab and G. Faebman Displacement of tho 
isoeleotric point of gelatine. V Ipatjev and V. 
Tronev Mechanism of displacement of noble 
metals in solutions of their salts by hydrogen under 
pressure. (1) Displacement of palladium in solu¬ 
tions of palladium chloride (2) Displacement of 
metals in the solutions of H,PtCl„ H,IrCl„ Na.IrCl, 
and Na.RliCl,. O Istomina and E Ostrov¬ 
skij : Effect of super-some vibrations on potato 
growth. K. Sukhorukov and T Epel-Bogo- 
slovskaja • Action of bios on processes of putre¬ 
faction V. Sharonov . Daylight illumination under 
different conditions. A. Labuncov : Age of uranirute 
and raonazite from the pegmatite veins of northern 
Karelia. I. Alimabin . Chemical constitution of 
tshevkimt Dontcho Kostoff • Studies on polyploid 
plants, f 10) The so-called ‘constancy’ of the amphi- 
diploid plants. G. Meller and A Prokofjeva 
Structure of the chromonema of the inert region of 
the X-chromosome of Drosophila. V Katunskij 
Growth-promoting substance as a factor in the 
formation of the plant organism. V. Civinskij . 
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Critical period of the cotton plant. L. PomauEV ; 
Restoration of the regenerative power in tailless 
amphibians (2). 


Washington, D.C. 

National Academy of Sciences (Proc., 21, 143-180, 
March 15, 1935). Jan Schilt . Preliminary note 
concerning a new theory of the motions of the stars. 
The parallaxes of stars of spectral type A are used 
to give rectangular equatorial velooity components, 
and an expression is derived from whioh other 
parallaxes have been derived satisfactorily The 
formula incorporates tho hypothesis of an expanding 
stellar system. Harriet B. Creighton and Barbara 
McClintook . The correlation of cytological and 
genetical orossmg-over in Zea mays . a corroboration. 
Chromosome 9 m maize is characterised by the 
1 2 ratio in length of its two ‘arms’; in some strains 
the shorter arm carries a large knob, whereas in 
others it is small or absent. This knob has been used 
as a cytological ‘marker’ Frank H. Clark : Two 
hereditary types of hydrooephalus in the house 
mouse (Mus musculus). The character is a simple 
recessive. 8tnce mice with water-on-the-brain are 
stenlo or transit only a low grade of this affection, 
heterozygous animals were used. When such animals 
of two strains, one from Michigan and the other 
from Berlin, were mated, the offspring contained no 
hydrocephalics, indicating that two different genes 
are involved m the two strains. Torsten Tkohell : 
Studies on the ‘diffusion effect’ upon ionic distribution. 
(1) Some theoretical considerations. Study of an 
aqueous system of strong electrolytes where steady 
diffusion across a boundary permeable to ions takes 
place The theory predicts a distribution of ions 
similar to that for non-diffusible ions indicated by 
the Gibbs.Donnan equilibrium, which appears as a 
limiting oase of the general theory discussed. Great 
concentration differences such as ocour in biological 
systoms are theoretically possible. H. S. Vandiver : 
On the foundations of a constructive theory of 
discrete oommutative algobra (2) J. Levine : 
Conformal-affine connexions. Oswald Vkblen : 
Formalism for conformal geometry. H. Bateman 
and S. O Rice : Some expansions associated with 
Bessel functions. Robert W. Wilson . Simimye, a 
new name to replace Eumysops, Wilson, preoccupied : 
a correotion. 


Forthcoming Events 

[Mtetingi marked with an astenek are open to the public.] 
Sunday,, June 23 

Barms Museum (Natural History ), at 3 and 4.30. 
Miss M. Smith: “Reptiles and Foaetl Reptiles''.* 

Monday, June 24 

Royal Geographical Society, at 8 —Annual General 
Meeting. 


British Waterworks Association, June 25-29. Annual 
General Meeting and Conference to be held at Cam¬ 
bridge. 

South-Eastern Union of Sotsamno Sooxhties, June 
26-29 Annual Congress to be held at Bournemouth. 

Prof. A. 0. Seward: “The Herbarium of the Rocks” 
(Presidential Address). 


Official Publications Received 

Geiit Birrim m irblakd 

^Sctentlflo Journal ofthe ftoyaJJjoUese^of Soienoe.Vol 5 • 


a 1984-1985 befbre tha 




Containing Paper* read daring 
Imgsrfnl JJollW, 

and t R 
7*. 6d 


Week Council held In London on the 27th March 1936 Pp 24 
(London National Baby Week Council.) 

Annual Report of the Zoological Society of Scotland for the Year 
ending Slat March 1935 Pp S3+6 plates (Edinburgh Zoological 

80 Tb^ y 8eientSo U PTW)eedlngs of the Royal Dublin Society Vol 21 
(NS), No 23 On the Characteristic* of Bacterium melee cum 
(SchrOter) and some Allied Specie* of Violet Bacteria By George 
Crueee-OaUaghan and M J. Gorman Pp 213-221+1 plate (Dublin 
Hodge*. Figgis and Co , London William* and Norgate, Ltd, 1835 ) 1« 

The Men of tho Tree* Tenth Year's Report and Review of the 
Tree Year 1834 Pp SB+ 4 plate*. (London Men of th» Tree*) 6 d 

Right and Might an Argument for an International Police Force 
By Alan Burnett Rae (SerUa B, No. 7B) Pp 18 (London The 
New Commonwealth.) 3d 

The Strangeways Research Laboratory, Cambridge Report for 
1984 Pp 28 (Cambridge Strangeway* Research laboratory) 

Department of Scientific and Industrial Research Report of tho 
Chemistry Research Board for the Period ended 31st Deoember 1934 , 
with Historical Introduction and Report by the Director or Chemical 
Research. Pp v+9* (London HJiTStationery Office ) 1* 8d net. 

Empire Cotton Growing Corporation Report of the Administrative 
Cornual of the Corporation submitted to the Fourteenth Annual 
General Meeting on May 28th, 1985 Pp U+M (London Empire 
Cotton Growing Corporation ) 

Report on the Flaheriee of Palestine By James Homell (Published 
on behalf of the Government of Palestine ) Pp 108 (London. Crown 
Agent* for the Colonies ) 7» 6d 

Report of the Astronomer Royal to the Board of Visitors of the 
Royal Observatory, Greenwich, read at the Annual Visitation or the 
Royal Observatory, 1986, June 1 Pp. 24 (Greenwloh Royal 

"Motion of Gas Engineer* Communication No 107 72nd 
Annual Report and Account* of the Oounoll of the Institution of Ga» 
Engineers to be presented at the 72nd Annual General Meeting to be 
" the Institution of Civil Engineers, Great George Street, 
“ ™ *hh and 6th Juns 1936 Pp. 89 (London : 


Empire Cotton Growing Co 
Council of the Corporation 
' lg on May 28tl 


n and V Batakopan Pp. 61+0 plates. 


Indian Central Cotton Committee. Technological Laboratory 
Technological Bulletin, Scries B, No 19 • Effect of Storage prior to 
Ginning on the Spinning Quality of Cotton By Dr Naur Ahmad. 
(Pp 18) (Bombay . Indian Central Cotton Committee.) 8 annas 
Canada Department of Mines Hines Branch Investigations In 
Ore Dressing and Metallurgy (Testing and Research Laboratories), 
July to Deoember 1938. (No 744 ) Pp iv + 194 (Ottawa: King's 
Printer > 

Scent and the Weather By FUght-Lieut R 0 Veryard. (No. 
1936/3 ) Pp Iv+38+6 plate* (CThaman, Baluchistan : The Master* 
of Foxhound* Association or India > 8 rupee* 

Studies ftom the Connaught Laboratorfe*. University of Toronto 
VoL 8 1938-1934 Pp vfi+78 papers (Toronto. University of 

Survey of India General Report, 1934, from 1st October 1988 to 
80th September 1084 Pp vl+78+11 plate*. (Calcutta . Surveyor 
India) 18 rupee* , 2*. 6d 

India Meteorological Department Scientific Note*. Vol. 6, No 
81: Evaporation in India calculated from other Meteorological 

Factor* Ky P K. J*- J ” “**-•-■’ J - 

(Delhi Manager of " 

Report ofthe A 

University No 1.. ________._ 

Plate* In Compresdon. By Hineo Yamamoto and Kaiuo Kondo 
Pp 22 26 sen. No 120 Further Studies on the Effect ofthe Ground 
upon the Lift of a Monoplane Aerofoil By Busumu Tomotlka Pp. 
28-44. 26 sen (T6ky6 Kfigyd Tosho KsbuahlU Eaisha.) 

Ministry of the Interior, Egypt Department of Public Health. The 
Research Institute and the Kndemio Diseases Hospital. Third Annual 
Report 1988 Pp xil + 108 + 14 plates (Cairo. Government Press.) 

Ministry of Public Works, Egypt Physical Department. Helwan 
Observatory Bulletin No. SSTlUxth lit of Nettase photographed 
wlthUMReynoid* Reflrotor. By M. R. Mad war. Pp. 16. (Cairo: 

sSSSTkeport* of the Tokyo Bunrika Dalgaku, Section A. No. 
40 • On the Theory of Multivalent Function*. By Bhlgeo Oxakl. 
Pp 167-188. (Tokyo Maruien Co , Ltd.) 86 sen. 

The Unlvenlty of Colorado Studies VoL 22, No*. 2 and * • The 
Poetry of Joed Hinnol. By Dr Stuart Outhberieon. (Unlvenlty of 
Colorado Bulletin, Vol 86, No. 12) Pp. Iv+88-276. (Bidder, Colo.: 
'em tty of Colorado J b dollar*. 

sddelanden bin Staten* MeteorologUk-Hydrogrefiska Anstalt. 
1 6, No 4 H8jdbe*tA mnln g a r rid Sverige* kuster medelrt 

-**k NtveSerina, Av Folk* Bergsten. Pp. 10. (Stockholm. 

ieteorologtsk-Hydrogiaflsk* Awtalt.) L60 kr. 
Mrteqrrio^k-H j^ raflrta Anrtik _ Arabok,, if 1 982. 


e Aeronautical B^rch'XtJtiite! TOkyd Imperial 
Buckling and Failure of Thin Reotangular 




Pp. 89. 260 to. 
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lot struclurt of Calciferol - Prof. I. M. Hnlbrao. T.RJ., 

It M. tornut anil Dr. F. I. I*rm* 1 

ilorfmetrio Ertlmitlon of CFltrin in the Urine of Non-Pregnant 


from Solid Nitrogen Prof. L. V«ud 
The Solution, bv the Method of Aaaodatlon, of Problemt in 
Invezae Probability —Dr. I, K. Mama; Dr Herbert Diode 
The Breeding Age of the Yellow bellied Toad, Bomb ma 
nerwrala Hrwfala, I-Inn - H Maxwell fa rage . 

Foaells as Indicators of Continental Drift —Put A. X. True¬ 
man ; (to Arthur Smith Woodward. TAJ. 

Statistical Aspect of the Production of Primary Lesions by Plant 
Viruses.—Dr. W. 1. Toodsn 

Coa gulati on of the Blood as a Chain-Reaction.—Dr. Albert 
Osculations of Hollow Quarts Cylinders —L. Baan 
Plasticity of Crystals of Sylvine —ProL X. W. Zshnosritasr 
Electrolytic Method for obtaining Bright Copper Surfaces — 
F. A. Jaognet .... 

Twinning in Alpha Iron -Hug* onMU 
Dissociation Energy of the CO Molecule and the Sublimation 
Heat ol Carbon-F. CMdOagar and W. Laaamfl; B. Bean 
Research and the Library—J. L. Barr and Dr Wilfrid Bonder 
Prediction of Earthquakes.—F. Twyaaan. T.R.I , 
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Social Research and Industrial Reorganisation 

A SSOCIATED with tho general satisfaction 
■ at the improvement in trado which finds 
expression to-day, there is a desire to under¬ 
stand, and use to advantage, the factors re¬ 
sponsible for tho better conditions which prevail 
It is clear that, on the whole, 1934 recorded a 
distinct advance over 1933 In most countries 
unemployment continued to dimmish, production 
to increase and exchanges remained more stable 
In some countnes the belief became current 
that the depression was already passing into 
history While, however, it may bo fairly said 
that the world’s economic life has been running 
in smoother and deeper channels, it is still far 
from having returned to the broad, even flow 
of real prosperity The imminent dangers of 
renewed international competition in armaments 
alone should make even the most thoughtless 
pause before indulging in extravagant prophecy 
about the return of an age of prosperity, but 
there are many other facts whioh should dis¬ 
courage easy optimism. Not the least of our 
present penis is that the improvement in trade 
which has undoubtedly been expenenoed in Great 
Bntain and elsewhere may be interpreted by 
partisans as the fruit of policies and methods 
which impartial investigation might reveal as 
really hindering recovery. 

The annual reports of the director of the Inter¬ 
national Labour Office provide an expert examina¬ 
tion and analysis of the social and economic 
conditions of the world which assists even the 
layman to probe the partisan claims with which 
he is often assailed. Mr. H. B. Butler’s latest 
report* is no exception to the rule. His analysis 
shows clearly that hopes of a general recovery 
have not materialised. Recovery is still superficial 
rather than fundamental. There is still widespread 
distress and frustration of hope. There is no sign 
of a general swing-back of the pendulum to 
prosperity without any basic disturbance of the 
eoonomic system having taken place and without 
any serious political oonsequenoes having ensued. 

There is much indeed in Mr. Butler’s survey 
that is not only highly interesting to scientific 
workers, but also significantly in line with the 
conclusions of many among them who have 
endeavoured to arrive at an impartial opinion on 
the present situation and the means of recovery 
Controversy still unfortunately rages round many 

* Bipori of Uw Dtador, IuMreational Labour Ofl«, dtnn, 1836 
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questions such as that of pubho works as a remedy 
for unemployment, nurtured more by the desire to 
prove or disprove the value of some economic 
doctrine or political attitude than by any judgment 
of the real facts. 

If, however, there is one thing which is more 
and more clearly evident, it is that policies of 
temporising or dalliance with prejudice rather than 
facts are not only ineffective but also liable to be 
disastrous Everywhere fatalistio belief is giving 
way to the demand for systematic collective action, 
and Mr. Butler in his survey notes that, in dealing 
with the problems presented by the depression, 
those Governments which have adopted un¬ 
orthodox measures have, on the whole, succeeded 
better than those which have relied on the 
traditional processes. Deliberate interference by 
the State m economic affairs has continued to 
increase rather than to diminish. Its suocess 
appears to be justifying and strengthening tho 
popular belief that by bold, well-conceivod steps 
planned on a sufficiently comprehensive scale. 
Governments can influence the course of recovery 
to a very considerable oxtent. 

Tins growing reluctance to accept the thesis that 
human agencies are impotent to control the 
fluctuations of economic fortune is one of the most 
significant and hopeful signs of the present time 
Its very existence is a psychological element in 
tho genoral situation which cannot be ignored In 
addition, it represents not merely confidence in 
the ability of man to regam oontrol over events, 
but also a willingness to accept change, to try 
new mothods It is a hopeful sign in itself which 
permits the co-operation of the scientific worker 
and the application of the scientific method to 
these difficult problems There could be no greater 
tragedy than for the slight recovery which has 
been experienced m the last year to blind us to the 
necessity for fundamental investigations and 
perhaps changes of policy and methods, if the full 
recovery and the alleviation of the hard core of 
unemployment and general distress, which are 
undoubtedly within our powers, are to be secured. 

Against this very real danger, one of the surest 
safeguards is the extent to which recent and more 
fundamental attempts to modify and adapt the 
old economic structure to meet the new conditions 
have been inspired in the main by social con¬ 
siderations. It is not merely that Governments 
are expected to devote the same energy, ingenuity 
and attention to the provision of the elementary 
needs of feeding, clothing and shelter cm a civilised 


scale as to the promotion of air communications, 
wireless services and elaborate systems of national 
defence Questions of organisation of industry, 
hours of work and the like are judged more and 
more from a social point of view than from that 
of financial or teohnioal effioienoy alone. 

To these social implications, Mr. Butler, in the 
report to which we have referred, directs special 
attention In commenting on relief of unemploy¬ 
ment, he points out that the failure of relief, while 
warding off actual starvation, to prevent pro¬ 
gressive under-nounshment and demoralisation of 
individuals and families where unemployment is 
of long duration, is leading to an increasing demand 
for adoption by the State of energetio measures 
to create work, whether direct or indirect. His 
reference to the devastating effeot of juvenile 
unemployment is pertinent in relation to the 
Jubilee Trust Fund recently inaugurated in Great 
Britain For juvenile unemployment, relief affords 
no solution. “No social problem is of more vital 
importance and it may safely be said that money 
saved by ignoring the dangers of intellectual, 
physical and moral deterioration to which the 
young unemployed are exposed represents the worst 
and most short-mmded form of national economy”. 

This growing insistence on the importance of 
the social factor coincides with a wider recognition 
of its importance on the part of scientific workers 
themselves. Julian Huxley has suggested that the 
main trend of post-War thought, where not merely 
pessimistio or destructive, is m the direction of 
scienoe tempered by humanism ; and the refusal 
of public opinion to consider the improvement of 
production, the growth of retail sales or the appre¬ 
ciation of securities as in themselves satisfactory 
unless accompanied by a corresponding reduction 
of unemployment, is paralleled by growing atten¬ 
tion to the social factors on the part of scientific 
workers, whether as affeoting the direction or 
conditions of their own work or as a field for 
further investigation. 

It is in fact at last being widely realised that an 
elaborate mechanical organisation is often a tem¬ 
porary and expensive substitute for an effective 
social organisation or a sound biological adapta¬ 
tion. The error of oonfusing efficiency with adapta¬ 
tion to large-scale production is being more and 
more apparent, and in many fields, organisation 
and processes are being judged less by their purely 
mechanical or technical efficiency than by their 
social,oonsequenoee in the widest sense. What the 
produot contributes to the labourer beoomet as 
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important as what the worker contributes to the 
produot. 

From this point of view the ideal of fitness for 
a purpose implicit in technology acquires a new 
significance. The rationalisation of industry is 
no longer considered merely from a technical or 
economic point of view The entire social situation 
must be taken into account. A process which 
promises higher technical efficiency may mdeed 
be rejeoted, for example, either because of the 
untoward disturbances it produces in the State 
as a whole or because of the risks it involves to 
the health of the worker. As Mumford suggests 
m “Technics and Civilisation”, “a rational society 
might alter the process of motor car assemblage 
at some loss of speed and cheapness to arrive at 
a more interesting routine for the worker Similarly 
it would either go to the expense of equipping 
dry-process cement-making plants with dust 
removers—or replace the product itself with a loss 
noxious substitute. When neither alternative was 
practicable it would drastically reduce the demand 
itself to the lowest possible level”. 

In this attitude there is essentially no slowing 
up of progress On the contrary, while the direction 
of research may be changed, its scope is enlarged. 


The realisation that industry offers opportunities 
for creative experience which is social in its pro¬ 
cesses as well as in its objects gives a new impetus 
to research over a wide front Such bodies as the 
National Institute of Industrial Psychology are 
indeed only faintly foreshadowing the services 
whioh they can rendor, when industry and society 
are widely permeated with an ideal of efficiency 
or rationalisation which takes full account of the 
worker and the social consequences, as well as of 
the process, the produot and the economic return 
The following out of the pnnciplo of economy in 
its highest and truest sense means that at least 
as much attention will be paid to tho ohoice of the 
correct means of avoiding waste of human effort 
and welfare as to the choice of the appropriate 
apparatus or raw materials The stress laid 
upon the problem of unemployment in the midst 
of the Jubilee rejoicings emboldens the hope that, 
so far from the partial recovery already experienced 
leading us astray, there is a growing determination 
to seek new ways and means, if those of the past 
prove inadequate to solve this problem and 
secure the wider distribution of the vast resources 
at man’s disposal, could he but make mechani¬ 
sation his servant and not his master. 


The Arachnida 

'The Arachmda By Theodore H Savory Pp 
xi+218+8 plates. (London Edward Arnold 
and Co , 1935 ) 25s not 

T HE Arachnida have been unduly neglected by 
zoologists, having been overshadowed as 
objects of study by the beauty and infinite variety 
of the insects. The study of the class has been 
difficult, owing to the scattered literature and the 
scarcity of several of the forms. Of the ten existing 
orders, only four are represented in Great Britain, 
and several of the smaller orders do not reach the 
confines of Europe. Mr Savory has now given us 
a generalised account of the class as a whole, for 
which all zoologists and naturalists will be grateful. 

The Arachnida, more than tho insects, have 
attracted the attention of philosophical morpho¬ 
logists, since the days when Strauss-Dfirkheim, so 
long ago as 1829, first pointed out that Lxmvlua 
is an arachnid, and the close resemblanoe between 
that genus and the Eurypterida has long been 
recognised. It is remarkable that of these two 
primitive groups, LimvJw has survived, being 
to-day not only by far the largest arachnid, but 


also the only manno one, while the Euryptonda, 
making their first appearance in the Cambrian, 
attained their zenith in the Silurian, producing 
such extreme forms as Stylonurus of tho Old Red 
Sandstone, which reached the enormous size of 
ten feet, with very long legs These gerontic 
characters foretold an early extinction, for the 
order mado its last appearance in the early 
Carboniferous 

In discussing the evolution of the olass, the 
author quotes the theory associated with the names 
of Ray Lankester and Pooock, according to which 
IamvIus and the scorpions were both derived, each 
through an intermediate link, from the Eury¬ 
pterida, which in turn, through Limvlava, came 
from the Tnlobites. In any event, all will agree 
that the Euryptenda, Lxmvlus and the scorpions 
undoubtedly have a oommon origin Zittel 
derives all three from a hypothetical early Cam¬ 
brian predecessor, reserving the Tnlobites as 
ancestors of the Crustacea But, as the author 
points out, if by this hypothesis he would exolude 
the Trilobites from being at the same time anoestor 
of the Arachnida, he is virtually denying evolution 

The critical step in the evolution of the olass 




1056 


NATURE 


June 29, 1985 


was in the Silunan, when they changed from an 
aquatio to a terrestrial habitat, Limulus alone 
retaining a marine life, with gill-books 

Leukart, Hansen and Sorensen, from a study of 
the breathing apparatus, draw conclusions different 
from the English morphologists. They regard the 
Palpigradi and Solifug» as being the nearest 
survivors to the primitive type, which, they 
maintain, was terrestrial, the crustacean characters 
of Limvlua being due to convergence. 

Mr. Savory prefers to suspend judgment He 
points out that the Arachnid-Crustacean-Myriapod 
group of the phylum Arthropods are all built upon 
a 21-somite plan, and evolved from a vermiform 
ancestor, which must be sought in the pre-Cambrian 
in the Onyccrphora, as Versluys and Demoll have 
sought to establish 

As to the genetic relationship within the class, 
the one point on which there is general agreement is 
that the ten existing and seven extinct orders cannot 
be arranged in an ascending senes. It is also 
aocepted that the scorpions are tho most primitive 
terrestnal forms, with the Pedipalpi and Sohfugae 
very close. The spiders are the most highly 
specialised, and the Aoan are certainly degenerate, 
with the Opiliones intermediate. The system 
adopted by the author is that drawn by Pocock, 
with slight modifications, as the rejection of the 
Trilobites, which are now generally regarded as 
Crustacea, the inclusion of the fossil orders, and 
the rejection of the Pantopoda, Pentastomida and 
Tardigrada From the discontinuous relationship 
between the orders, Mr. Savory draws the con¬ 
clusion that “the hypothesis of an evolution taking 
place by slow successive degrees is not m accord¬ 
ance with the facts”. 

One feature of the Arachnida which makes them 
so attractive is their conservatism, the survival 
of such primitive and ancient forms as Ltmulus 
and the scorpions, which Ray Lankester has 
described as “the oldest animal form of high 
elaboration which has persisted to the present 
day”. Scorpions first appear in the Silunan, as 
pioneers of the air-breathers, and were as highly 
developed by the Carboniferous as they are to¬ 
day. Four other orders share the pride of almost 
unaltered descent from Palaeozoio days, the 
Opiliones, our familiar harvestmen, the Solifugse 
or wind scorpions, and the Pedipalpi. 

The most surprising group in the class is the 
Ricmulei or Podogona. These extraordinary little 
creatures, which have never evolved eyes, appear 
to have scarcely any sense organs and carry their 
genitalia in the tarsi, were first discovered in the 
Carboniferous of Illinois in 1837. In the following 
year Guerin described a living specimen from 
West Africa. Now there are six fossil and thirteen 
living species known, but the astonishing thing 


about them is that to-day, almost a oentury after 
their discovery as living creatures, only thirty-two 
specimens are known to exist. As the author says, 
each specimen seen by man is something of a 
historical event. 

Mr. Savory’s concern is not confined to the 
taxonomic and evolutionary aspect of the study. 
In the text he brings out many points of the 
highest interest, with a literary skill unusual m 
purely scientific works. He points out that the 
time has come for arachnology to possess the same 
unity and status enjoyed by entomology, and that 
the day has come for a science of comparative 
arachnology He gives a senes of essays, inter¬ 
larded as ‘Excursus’, which well repay reading, 
and a clear summary of the structure, classification 
and evolution of the class, the habits of the 
creatures and their behaviour, in which he ex¬ 
plains, for the non-specialist, modem viewB on 
instinct, reflexes and tropisms, with an indication 
of the work that has been done on their courtship, 
mating, dispersal, distnbution and manner of life 
To make the work complete, he includes an outline 
of those groups which have been doubtfully 
associated with the Arachnida, such as the 
Tardigrada, Linguatulidse and Pycnogonidia, with 
essays on laboratory work, the economic aspeot, 
and an outline bibliography M. B 


Theoretical Materials and Experimental 
Structures 

(1) Theory of Elasticity. By Prof. 8. Timoshenko. 
(Engineering Societies Monographs.) Pp. xvi-f 
418 (New York and London : MoQraw-Hill 
Book Co., Ino., 1934.) 30s net. 

(2) DepartmentofScientifioandlndustrialReeearch. 
Second Report of the Steel Structures Research 
Committee. Pp. xviu+369 + 26 plates. (London- 
H M Stationery Office, 1934 ) 7s. Qd. net. 

OUR of the leading engineering institutions 
of America have engaged m a fresh enter¬ 
prise in technical literature Selected manuscripts 
of value to engineers and industry, but of probably 
limited appeal because of their special nature or 
treatment, are to be produced in a series entitled 
“Engineering Societies Monographs”. Prof. Timo¬ 
shenko’s volume is the first to be issued and gives 
a fine impression of the high standard intended. 

The author’s previous volumes on “Strength of 
Materials" (reviewed in Natubb, 128, 617, Oct. 10, 
1931) dealt with engineering materials in a very 
thorough fashion, but in the order of development 
more usual in technical treatises on the subject. 
The present work on theory is guided largely by 
the mathematical bases, and in classification and 
details departs from this common order. 
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The mathematical method and the engineering 
method m theoretical development are m direct 
contrast. The former seeks primarily the most 
general treatment and formulation, and then par¬ 
ticularises to elucidate problems of a class The 
engineering application is an exercise The latter 
method uses elementary theory so far as it will 
go, without greatly emphasising its shortcomings 
until it ceases to work satisfactorily The practical 
problem is the mam aim; and the elementary 
methods are qua to acceptable so long as they give 
rational guidanoe m design They do so in many 
important lines of study, such as bonding theory , 
but it is the failure of these methods m the more 
difficult modem problems of construction that 
renders suoh a work as the present volume import¬ 
ant and necessary to engineers 

It has been estimated that 80-90 per cent of 
the failures occurring m modem engineering con¬ 
struction are due to fatigue. This evil displays 
itself as a progressive cracking developmg from 
zones of high stress concentration due to form 
variations or discontinuities, holes, corners and re¬ 
entrant angles. The treatment of stress concentra¬ 
tion is quite beyond the elementary theory, so 
prominent in engineering curricula, but the 
results in practice emphasise the failure of the 
theory—and the ourrioula—by the failure of the 
parts. The experience only slowly affects technical 
literature, but has certainly dated the older text¬ 
books on materials. Prof. Timoshenko has taken 
a very active part in the investigation of the 
subject, and he is also to be congratulated on his 
activities in rewriting its literature 

While it is neoessary to decry the powers of 
elementary methods of stress analysis, it must not 
be supposed that more powerful mathematical 
methods can always provide full solutions. In¬ 
vestigation on materials and structural forms 
to-day is a remarkable mixture of analysis by 
formal plastic theory and by energy methods , by 
direct experiment; by indirect experiment suoh 
as the photo-elastio method; and by the use of 
analogies suoh as the soap film, the hydrodynamical 
and the electrical parallels. Prof. Timoshenko 
gives all these methods due attention. His book 
is not a mere array of theoretical developments, 
but a powerful attack upon, and a careful classi¬ 
fication of, all methods aiding the solution -of 
specific engineering applications. 

The author's arrangement is of distinct interest 
Two-dimensional problems are dealt with by 
rectangular and polar co-ordinates and by the use 
of the complex variable. There is a general analysis 
in three-dimensional work with an extensive con¬ 
sideration of torsion and bending, including a 
careful discussion of analogous methods. Strain 
energy methods and theorems are adequately 


presented and there are special and characteristic 
ohaptere on axially symmetrical stresses and wave 
propagation Apart from the last, vibration 
problems are not considered; and instability 
problems are not dealt with in this text The 
wealth of reference, by footnote and otherwise, 
greatly enhances the value of the book, while it 
displays the author’s scholarship and not infre¬ 
quently discloses his personal share in the develop¬ 
ment of the subjeot. 

(2) In Timoshenko’s work the methods of 
theoretical investigation m elasticity are presented 
in classified array with the problems whioh they 
solve, help to solve or hope to solve But when 
these are gathered together, they oannot be found 
to moiude with any confidence in any category 
the apparently simple oolumn and beam system 
that, with its connexions and supports, oomprises 
the standard building frame. The method of 
inquiry into this important structural form 
initiated by the British Steelwork Association and 
directed by the Steel Structures Researoh Com¬ 
mittee affords a definite oontrast with purely 
theoretical discussion. It oalls for a dose and 
patient establishment and examination of experi¬ 
mental, statistical and theoretioal data, with a 
view to the formulation of comparatively simple 
design codes. These must avoid highly elaborate 
calculations and yet allow of reasonably correct 
assessment of intricate factors suoh as are created 
by the interactions of columns and beams through 
their connexions. 

In its first report in 1932, the Committee dis¬ 
closed its plans for systematic research, and 
recommended a code of practice incorporating 
up-to-date ideas and effecting economies in design. 
The oode was a tentative effort at order and 
scarcely pretended to elucidate fully the problems 
concerned with the contractions of the structural 
elements. In this seoond report now issued, the 
Committee shows itself mainly engaged on these 
difficulties, and presents a remarkable colleotion of 
data and ideas relevant thereto 

The usual assumption of completely rigid joints 
in built structures is only a simplification m 
calculation. It is reoogmsed to be untrue. Some 
slip must ooour at the connexions. The amount 
of this has been variously assumed for different 
purposes, but the Committee rightly deals with 
this question as one of the vital matters at issue 
The procedure followed has included investigation 
of the actual behaviour of connexions in full-soale 
experimental frames ; the measurement of stresses 
in actual building frames before and after encase¬ 
ment in ooncrete ; and an elaborate investigation 
of various forms of connexions and bolted joints 

The experimental building frame was described 
in the first report. Dr. Baker, the teohmoal offioer 
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to the Committee, now presents an interesting 
report on the results obtained for single-bay and 
two-bay arrangements, and discloses the surprising 
fact that quite slight differences of somo land in 
the connexions result in considerable variations 
m the stresses. Even with the use of the experi¬ 
mental refinement of a ‘torque control’ spanner 
for the joint bolts, discrepancies of a fair amount 
still existed Dr Faber deals with the tests and 
stresses in the steel frame structure at the Museum 
of Practical Geology, South Kensington , while 
Prof Batho and others discuss very fully experi¬ 
mental and analytical work on joints, bolts and 
connexions This last includes interesting and 
unusual work on bolt stresses and torque control 
in tightening. In fact the ‘torque oontrol’ spanner 
is a surprising but notioeable and recurring feature 
of this report, and we may be allowed to wonder 
whether it will ultimately appear in building codes 
The report also contains an excellent discussion 
on analytical methods by Dr Baker, including a 
treatment of mechamoal analysis by models 
There is a concluding section of distinct importance 
on the strength of welded joints earned out for the 
Committee at the National Physical Laboratory 
and containing valuable results on the hitherto 
somewhat neglected aspect of fatiguo strength. 
Altogether this report contains a vast amount of 
vital information It requires careful study , but 
the study will be well repaid 


Electrokmetic Phenomena 
Electrokinetic Phenomena and their Application to 
Biology and Medicine By Dr Harold A 
Abramson (American Chemical Society, Mono¬ 
graph Senes, No 66 ) Pp 331 (New York - The 
Chemical Catalog Co , Inc., 1934 ) 7.60 dollars. 

R ABRAMSON’S monograph is planned 
partly on historical principles. In his first 
chapter he records the discovery of the phenomena 
classified by colloid ohemists as capillary-electrical 
or electrokinetic, namely, the flow of fluid past 
a wall and the movement of a small particle 
caused by an eleotric ouurent, and the converse 
phenomena, referred to as the flow potential, set 
up by the movement of liquids through porous 
diaphragms. In the second chapter, he describes 
the correlation between these phenomena and 
potentials at surfaces, worked out by Helmholtz 
and by Smoluchowski. More recent work, based 
on the conception that an ion atmosphere is present 
at the surface, due to Gouy and to Debye and 
Htlckel, is reoorded in the fourth chapter. 

Experimental methods, including the apparatus 
Used by Abramson in his studies of particle* coated 
with proteins, are described in the second chapter, 


and the remaining chapters describe experiments 
on proteins, inert surfaces, inorganic and organic 
surfaoes, gases, blood cells, bacteria and related 
systems From some points of view, an arrange¬ 
ment in which the simpler systems are dealt with 
first might be preferable, but there are oertain 
advantages in oonsidenng the proteins first In 
the words of the author, “Although the proteins 
are com plicated from the point of view of their 
chemical structure, from another aspect they are 
less complicated than any other surface to be 
discussed here, for the reason that the average 
electno oharge Q per dissolved moleoule can be 
determined by a thermodynamic method This 
charge so determined, can serve as a reference with 
which the validity of the theories of electro¬ 
kinesis can be tested”. 

In the account of the thermodynamic method, 
evidence is reoorded m favour of the view that 
protein chlorides are fully ionised in dilute solu¬ 
tions, and it is concluded that the charge can be 
calculated from the acid or base bound, as measured 
by the hydrogen electrode It ib shown that such 
titration curves can be superposed on curves show¬ 
ing the relationship between mobility and pH 
value, reoorded by Tiselius and by other investi¬ 
gators. These observations support tho thesis that, 
in some respects at least, the protein surfaoes are 
particularly favourable for experimental investiga¬ 
tions It may be noted that the observations of 
Freundhoh on inorganic surfaces showed no 
correlation between electrokmetic and thermo¬ 
dynamic potentials. 

In a field complicated by many unknown factors, 
the discovery of simple relationships is of great 
value, but in a review of the work it is perhaps 
advisable to point out that there are certain 
qualifications of the conclusions drawn by Abram¬ 
son, which have not been stated m his book In 
the first place, the amount of acid or base combined 
with a protein at a given pH is not independent 
of the amount of neutral salt present, as shown 
by Sorensen, landerstrom-Lang and Lund. 

In the second place, it may be noted that since 
the publication of this book, additional evidenoe 
oonoemmg the validity of the author’s method 
has been obtained by comparing measurements of 
titration curves and valences calculated from 
membrane potentials, and it would appear that 
the results calculated from titration curves may 
be subject to appreciable corrections 

Although differences of opinion may be held on 
oertain points, there is no doubt that Dr. Abram¬ 
son’s book should advanoe the study of electro- 
kinetic phenomena, as he has brought together 
recent work on the physical theory of the double 
layer, and experimental data obtained in the fields 
of ohe'mistry; biology and medicine 
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Short Notices 


Structural Design tn Steel By Prof Thomas Clark 
Shedd. Pp ix+ 560 (New York John Wiley 
and Sons, Inc. j London Chapman and Hall, 
Ltd , 1934 ) 25*. net 

The professor of structural engineering in the Uni¬ 
versity of Illinois, recognising the impossibility of 
adequately oovenng the whole field of structural 
design in a single volume, has confined his attention 
to the fundamental principles of steel structures, and 
has produced an eminently practical manual, inter¬ 
spersed with numerous worked-out examples of 
calculations, which will be of considerable assistance 
to the draughtsman, the designing engineer and the 
student. 

Commencing with an introductory chapter of a 
general character, the book goes on to dismiss 
structural types and framework, the design of beams 
and girders, tension and compression members, and 
connexions. Then follow two chapters dealing with 
the design of structures as a whole one on buildings, 
primarily of the industrial type, and the other on 
bridges, both roadway and railway. Both chapters 
include detailed sets of illustrative calculations of a 
practical character Since fusion welding is now 
widely used as a means of jointing, and is not so 
adequately standardised as the older forms, the 
author has discussed the subject in a special chapter. 
Three appendixes, covering genoral specifications m 
design, baaed on standard American practice, form 
a suitable conclusion to the volume, which is clearly 
and excellently produced, particularly as regards the 
numerous diagrams and sheet calculations. The 
illustrations inolude a number of photographic views 
of structures in the United States B. C. 

Food and Health. By Prof. Henry C. Sherman Pp 
x + 296. (New York . The Macmillan Co , 1934 ) 
IQs. fid. net. 

Prof H. C. Sherman, the author of several scientific 
books on food and nutrition, has now written a short 
popular account. A clear description of the oalorio 
requirements of adults and children is summarised 
in a useful table. Regarding the daily amount of 
pro tern, about whioh there has been so much con¬ 
troversy, Sherman concludes, from direct experi¬ 
mental data, that 44 gm. a day suffices for an adult ; 
for children relatively more, at the figure of 10-15 
per oept of the oalones. The nutritional responsi¬ 
bilities assigned to the proteins belong rather tq the 
mineral elements and vitamins. The chapters oh the 
vitamins are short. The optimal amounts of each, 
vitamin are four or five times those found as minimal. 
There are tables, needing corrections, showing the 
distribution of the vitamins in foods. 

A chief feature of the book is the discussion of the 
supply of mineral salts. Every human being, says 
Sherman, is bom calcium-poor, but iron-rich. The 
intake of calcium and also of phosphorus must there¬ 
fore be relatively greater than that of other body¬ 


building foods, the daily amounts are given. 
Attention to mineral salts and vitamins will more 
surely lead to buoyant as distinguished from merely 
passable health. A long list of diets shows how the 
low protein consumption with high calcium and 
phosphorus (mainly from milk, of which a quart a 
day is recommended for children) and ample vitamins 
can be scoured The book merits every attention. 

The Human Gyroscope • a Consideration of the 
Gyroscopic Rotation of Earth as Mechanism of the 
Evolution of Terrestrial Living Forms . Explaining 
the Phenomenon of Sex • its Origin and Develop¬ 
ment and its Significance tn the Evolutionary 
Process By Arabella Kenealy. Pp. v + 313 + 18 
plates. (London . John Bale, Sons and Damelsson, 
Ltd , 1934.) 12*. fid. net. 

Miss Kenealy attempts to show that Newton and 
not Einstein is right; that Einstein’s theory contains 
no creative principle Her predominant idea is that 
the development of biologic forms is due to the 
gyroscopic mfluenoe of rotation, acting by way of 
what she terms the “Great Potter’s Wheel of Evolu¬ 
tion”. She maintains her thesis with a bewildering 
mass of evidence from many sources, but few of the 
conclusions she arrives at by skilful argument will 
bear oritical examination While respecting her con¬ 
victions and impressed by the advocacy of her case, 
most scientific readers will remain unconvinced. 

Aircraft Progress and Development By Capt P. H 
Sumner Pp. xiv + 296 (London : Crosby Look- 
wood and Son, 1935 ) 25*. net 

This volume claims to bo “a world picture of progress 
m Aviation” If the author had confined himself to 
that conception it would have been an interesting 
book of the historical record type, that should find 
a place m every library collection directed toward 
that end, The illustrations and their descriptive 
matter are exceptionally oomplete, and must be the 
result of a very considerable labour in collecting and 
collating them The pictures themselves are dis¬ 
creetly chosen and well reproduced The book fails 
badly when it attempts to give scientific and 
technical explanations in too small a compass. Com¬ 
pression of technical statements has led the author 
into both ambiguities and errors. 

Geschxchte der physiologischen Chemic. Von Dr. 
Fnte Lieben. Pp. ix + 743. (Leipzig und Wien : 
Fran* Deuticke, 1935.) 20 gold marks. 

This is a somewhat lengthy historical account of 
the development of the subject between, or common 
to, chemistry and physiology, whioh is now called 
biochemistry. The story is told at first m connexion 
with individuals j later it has relation to function and to 
individual chemical groups. Few will find the leisure 
to lead so long a work, but the author and subject 
indexes make reference to particular problems easy. 
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The Geological Survey and Museum 


T HE new building for the Geological Survey 
and Museum which has been erected on the 
west side of Exhibition Road, South Kensington, 
London, S.W.7, stands in a middle position between 
the Victoria and Albert Museum, the Science 
Museum and the British Museum (Natural History) 
The site which it occupies is part of the ground 
acquired by the Royal Commissioners of the 1861 
Exhibition, and was chosen for this purpose by 


stone , but the rest of the building is of brick 
with stone sills and courses The shape is a simple 
rectangle 312 feet long by 100 feet wide and 95 feet 
high. The Museum occupies the front part of the 
building while at the rear are the Survey offices, 
laboratories and library. 

Large, metal-framed windows occupy almost the 
whole of the sides of the building, and in order 
to secure as much light as possible the amount 



Fra. 1 Gtoologloal Surrey »nd Museum, South Kensington. 


the Bell Committee (1912). The new Museum 
(Fig. 1) is linked to the {Science Museum by a 
series of corridors over an arched gateway ; at 
some future time, the Natural History Museum 
may be extended to the east, and the new buildings 
will probably join up with the Geological Survey 
and Museum on its south side. 

The building was designed by Mr. John H. Mark¬ 
ham, of H.M. Office of Works. Its eastern front, 
facing Exhibition Road, is of classical design, with 
p Corinthian oolonnade, and has been described 
by competent judges as one of the most successful 
recent classical buildings in London. The front 
archway and part of the north side is of Portland 


of dead wall has been severely out down. The 
result is that the interior is very well lighted. The 
general arrangement is that of a central court or 
well, forty feet wide, lighted from above by a 
glazed, arched roof, and side galleries, thirty feet 
wide, lighted Jby the windows in the walls. The 
exhibition spaoe comprises a main floor and two 
galleries, and there are large staircases at each end 
of the Museum. The galleries are supported On 
rectangular steel pillars, and the whole building 
is steel framed, with concrete floors; it is as 
nearly fireproof as possible. In the Museum there 
are no partitions, separating the interior into 
rooms, "but the whole structure is open. The 
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Fio 2. General view of Interior, nhowlnn the central court »nd 
two exhibition geUerlee 


entrance hall and eastern staircase are lined with 
polished marbles, but in the rest of the building 
there has been no attempt at decoration, and the 
architect has relied principally on proportion and 
symmetry to obtain his effects. 

The transfer of the collections from the old 
Museum in Jermyn Street was 
completed by the end of October 
1934, and the old Museum is now 
being demolished The Geo¬ 
logical Survey and Offices have 
been occupied, and the library 
has been open to the public 
sinoe November. Considerable 
progress has been made in the 
work of arranging the exhibits, 
and when the new Museum is 
opened on July 3 by H.R.H 
The I>uke of York, it will be 
found that all the floors are 
covered with displays, which 
are practioally entirely new and 
totally different from those 
which were shown in the Jermyn 
Street Museum. 

The main floor (Fig. 2) has 
been devoted to an exhibition 
of the introductory principles of 
geology with the object of 


interesting the general public who have no 
special knowledge of the science A very fine 
display of gems and semi-precious stones is 
placed in the oentre court To avoid the disturb¬ 
ing effect of reflections from the roof, the 
glazed cases have curved tops . they are also 
provided with artificial illumination Such 
minerals as diamond, ruby, sapphire, emerald, 
topaz, zircon, peridot and lapis lazuli are shown 
on one side, and on the other onyx, agate, jasper, 
opal, ohalcedony, labradonte and adularia 

The side spaces under the galleries are divided 
up into bays by means of vertical screens about 
seven feet high These screens are covered with 
photographs showing scenes of geological interest. 
Each bay illustrates a subject, suoh as glaciers, 
earthquakes, volcanoes, marine deposits, river 
action, rock structure, weathering, the action of 
plants or the origin of coal In the table cases a 
very complete series of specimens, fully labelled, 
provides examples, mostly of British ongm Each 
table case also has a medial screen with ooloured 
sketch maps, sections and diagrams The principle 
followed has been not to show too many specimens, 
but to see that all are as typical as possible and to 
explain their meaning fully and clearly. On this 
floor also there is a group of dioramas representing 
picturesque Beenes of geological significance, suoh 
as the Needles and Alum Bay (Isle of Wight), 
Edinburgh as seen from Braid Hills, the Avon 
Gorge (Bristol), Lulworth Cove, Cheddar Cave and 
Vesuvius (in eruption) It is intended that on this 
floor the exhibits will interest and attract visitors 
who have no special knowledge of geology. 

In the first gallery, the object aimed at is to 
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show the geology of Great Britain For this pur¬ 
pose the country has been divided into areas or 
regions that have a definite geological and also 
geographical identity Examples are London and 
Thames Valley, the Weald of Kent, Devon and 
Cornwall, South Wales, North Wales, Hampshire 
Basin, Northern Highlands of Scotland, Central 
Valley of Scotland Each region is fully illustrated 
with maps, photographs, sections, rocks, fossils 
and minerals A special descriptive handbook of 
each provinoe is being written by an expert 
geologist who knows the district thoroughly 
In the second gallery, the exhibits are intended 
to explain the origin of the principal metals and 
the economic application of geology. In the table 
cases are selected specimens of the ores of iron, 
lead, zinc, copper, manganese, etc, and also a full 
exposition of useful non-metalhc minerals such as 
talc, gypsum, china clay, rock salt In special 
cases there is a large series of British building 
stones, and such subjects as roadstonos, slates, 
cements, brick days and asphalts will also have 
space assigned to them 


One of the most important features of this 
Museum is the accommodation provided for re¬ 
search material and for investigators who wish to 
work on the Survey’s collections. In the top of 
the Museum there is a third gallery (not visible 
from the mam floor) with about 16,000 feet of floor 
space, excellently lighted. This is to be reserved 
entirely for cabinets containing those specimens 
of minerals, rocks and fossils that are of special 
interest and importance, and bkely to be consulted 
by scientific experts There is also in the base¬ 
ment of the Museum a large store containing 
drawers filled with material of less importance 
which requires to be preserved not for its inherent 
interest but rather as a record on which statements 
in the Survey memoirs are founded 
The new Museum and Offices are nearly three 
times as large as the building formerly occupied 
The cost of the building was approximately 
£220,000 The old Museum in Jermyn Street 
has been let on a building lease by the Commis¬ 
sioners of Crown Lands at a yearly rental of 
£11,000 


Clinical Science within the University 


I N the Huxley Lecture delivered at the University 
of Birmingham on March 14 and published in 
the British Medical Journal of March 30, Sir 
Thomas Lewis made a strong appeal on behalf of 
the recognition of clinical science, which may be 
regarded as an answer to the presidential address 
of Sir Frederick Gowland Hopkins on ‘‘Clinical 
Medicine and Science”, a survey of which appeared 
in Nature of December 8, 1934 (p 867). In his 
address Sir Fredenok expressed his conviotion that 
the scope for really controlled experiments 
applicable to the human body was limited, and 
he deprecated the growing tendenoy to distribute 
the funds provided for medical research in the 
endowment of the olinic at the expense of bio¬ 
logical science, and particularly biophysics and 
biochemistry. 

Sir Thomas Lewis started by quoting with 
approval the declaration made by Sir James 
Paget sixty-five years ago, that ‘‘clinical science 
has as good a claim to the name and rights and 
self-subsistence as any other department of 
biology” ; but he used the term “olinical science” 
in a wider sense than Paget, who confined it to 
researches on living man, by defining it as "the 
branch of knowledge that oentres upon diseased 
human beings, but which also includes relevant 
parts of the allied sdenoes”. The field of clinical 
srienoe therefore should include physiology, morbid 
anatomy and experimental medioine. 


Sir Thomas emphasised the point that clinical 
science is not identical with clinical medioine and 
clinioal surgery, and drew a distinction between 
the science and art of medicine ; but he maintains 
that a university must possess a strong scien¬ 
tific department inspired by direot clinical 
interests 

As regards experimental work, Sir Thomas 
declared that every remedy employed to-day is 
the result of direot experiment on man, as is best 
exemplified by vaccination, antiseptio surgery and 
general anaesthesia Only safe and benefioial 
experiments are justifiable, and no experiments 
should be carried out except with the patient’s 
consent. In Sir Thomas’s opinion, too many 
experiments have been and are still being per¬ 
formed , a reduction in their number, and their 
conduct on a stricter, safer and more productive 
basis are desirable. 

The first requirement of a university department 
of clinical scienoe is an out-patient department 
and an in-patient servioe sufficient to supply ample 
material for research and teaching, the size of 
the departments to be decided partly by local 
conditions and partly by the activities of the 
professor and his assistants. While admitting that 
olinical scienoe is essentially a, laboratory soienoe, 
Sir Thomas does not think that the laboratory 
should be a place reserved for animals. On the 
oontrarjr, he maintained that laboratories for the 
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examination of patients as well as of animals 
should be close to the clinical services, and oven 
directly attached to the ward or out-patient 
department 

Although many valuable discoveries may still 
be anticipated from those actively engaged in the 
practice of mediome and surgery, Sir Thomas 
expressed his oonviction that in many directions 
advances may more readily come from men who 
are able to give their whole time to research, 
unhampered by routine duties Appointments for 
ohnical research are therefore required, and no 
more suitable place for such appointments could 
be found than within a university, where persons 
engaged in rosearoh would enjoy the stimulus 
derived from teaohing and find a oongenial atmo¬ 
sphere. 

Sir Thomas then passed on to the subject of 
the medical education of to-day, in which, as is 
generally agreed, he holds there are grave defects 
The curriculum is overloaded not only by the 
preliminary sciences, including anatomy, physio¬ 
logy and general pathology, but also on the clinical 
side 

The plan suggested by Sir Thomas Lewis as a 
remedy is as follows There should be a first 
course consisting of the outlines of human anatomy 
and physiology, with special stress laid on what 
is immediately applicable to the study of disease 
The second course, which would not be compulsory 
for all medical students but would be suitable to a 
scienoe degree or to those who intended to take 
up physiology, pathology or clinical science as a 
oareor, would be one of more advanced physiology. 
The third or final course would consist partly of 


general and practical instruction along existing 
lines, emphasis being laid on all that is essential 
to general practice The teaohing should be mainly 
oonoemed with common diseases and remedies of 
proved value and ready application The outlines 
of clinioal scienoe should be inoluded in this course, 
whioh would be taken by all medioal students, 
but higher examinations would be held by the 
Royal Colleges and possibly by the universities, 
and there might be room for a university degree 
in clinical science for those who proposed to adopt 
an academic career 

As to the final stage of the student’s preparation 
for medioal practice, Sir Thomas granted that the 
best teacher is the man in active praotioe, who not 
only understands disease and its treatment m 
detail but is also able to manage sick people and 
their friends These accomplishments, however, 
do not qualify the teacher for the post of university 
professor in clinioal scienoe, whose duties should 
rather be to deal with the principles and problems 
of clinioal scienoe, and with the patients only to 
exemplify speoific points The former would 
include the causes of disease, the principles of 
hereditary transmission of human diseases, the 
reaction of man to his environment, physioal 
injuries and chemical poisons, the meaning and 
effects of infection, the significance of sexual, 
racial and other predispositions to disease, and 
the origin of new growths in man 

In conclusion, Sir Thomas repeated that it is 
largely within the power of the universities to 
establish olimeal science on the same basis as the 
allied sciences of physiology and pathology, as 
distinot from the practical art of medioine. 


British Chemical 

A LMOST exactly eight years ago, the appear- 
■ anoe of the first annual index volume, 
covering the whole of the abstracts m pure and 
applied chemistry prepared and published under 
the direction of the Bureau of Chemical Abstracts 
during 1926, afforded us an opportunity of 
referring appreciatively to a scheme which has 
sinoe proved a remarkably successful co-operative 
enterprise. 

The Chemical Society, which sinoe 1871 had 
undertaken the task of supplying abstracts of papers 
dealing with pure, physical, inorganic, organic, 
analytical, mineralogioal and biological chemistry, 
and the Society of Chemioal Industry, whioh had 
similarly surveyed applied ohemistry sinoe 1882, 
had for many years maintained mutually helpful 
contact between their respective abstracting 


Abstracts 

organisations; in 1924, however, these two 
Societies united in establishing the Bureau of 
Chemical Abstracts, charging the new body with 
the task of controlling both the preparation and 
the publication of abstracts in all brandies of pure 
and applied chemistry, and of securing suoh 
unification as might prove practicable By the 
end of 1925 their efforts had been so far successful 
that consent had been secured to a common format 
for the two sections, known as British Chemioal 
Abstracts A and B, respectively, a considerable 
amount of overlapping material which had pre¬ 
viously appeared in somewhat different forms m 
both sections was eliminated, and the publication 
of an annual index envisaging the whole range 
of pure and applied ohemistry was undertaken 
A few, of oourse, shook their heads disapprovingly 
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at this breach with tradition, and there was some 
regret—admittedly largely sentimental—at the 
disappearance of the familiar octavo format, but 
experience has amply demonstrated the wisdom 
of the decisions then taken, and, moreover, both 
Amen can and Frenoh chemical abetraot publica¬ 
tions have sinoe joined the ranks of the ‘double 
column quartos’. 

The organisation set up by the Bureau imme¬ 
diately on its establishment had by that time 
proved to be operating smoothly and efficiently, 
and the editor, specialist assistant editors, ab¬ 
stractors and indexer settled down to a task of 
annually increasing magnitude with the firm 
intention of making British Chemical Abstracts the 
world’s best journal of its kind While there is 
no means of taking the exaot measure of their 
sucoess, there can be little doubt that, despite 
the need to trim canvas on occasion the better to 
nde out financial storms, the Bureau and its staff 
have provided the English-speaking world with an 
abstract journal whioh for accuracy, conciseness, 
promptitude, relevance and catholicity can fairly 
claim a place certainly not less honourable 
than that of any other such journal in any 
language. 

During the past five years, there has been 
proceeding, concurrently with, and independently 
of,the preparation of the annual joint indexes, work 
which has now home fruit in the completion of a 
collective index covering the period 1923-32*. 
This publication, whioh so far as the Chemical 
Society is ooncemed is a continuation of a series of 
collective indexes dating from 1841, and so far 
as the Society of Chemical Industry is oonoemed 
includes the abstracts published independently in 
that journal in 1923, is a quarto production of 
some 2,100 pages referring to authors and 1,766 
pages referring to subjects ; it has been estimated 
that the number of entries must considerably 
exceed half a million In order to ensure homo¬ 
geneity it was found neoessary to re-index the 
abstracts m applied chemistry published before 
1926, for in the corresponding annual indexes a 
somewhat different system had been employed. 
Moreover, the varying- spelling of countless 
Russian, Indian and Japanese authors’ names has 
been standardised so far as possible, although in 
some oases the decision has necessarily been purely 
arbitrary; for although the transliteration of 
Russian characters is consistent when carried out 
according to the Bureau’s scheme, the frequency 
with whioh' Russian authors publish in other 

* CoDeothr* Index of British Ohemionl AUtrart*. (A) Pan Chen- 
istay and (B) Applied CbemlsWr, 1WS-1M*, tadndte* the Abstract* 
pvbUsbed with ths Journal of tt* Chmltol Sort* sod the Journal 
qf tt* SwWir tf Otmieai InSwtry, drains 1&*»-I®is P*rt 1 • Index 
•f Anthora. A— X. Pp. 108 *. Ir-Z, Pp, 10SS-M01. Butt; Index 
of Suhftot*. IV- US#. (LondonBarra* of Ctwodral Abstract*, 


languages leads at times to their names being 
transliterated almost out of recognition. 8uoh 
complications and obscurities as might arise from 
changes in nomenclature during the period under 
review, from inadequate identification of authors 
by their surnames alone, and from the massive 
entries attributable to the largest industrial 
firms, have been foreseen and avoided so far as 
is possible. 

In the ‘author index’, senes papers by the 
same author or authors are oolleoted under one 
main title, with the years and pages plaoed 
after the sub-titles at the end of the entry. 
The general arrangement of the entries is 
described in the explanatory notes The volume 
contains a greatly extended list of radicals, 
whilst a new and welcome feature is the chart 
indicating the numbering of positions in ring 
systems 

Could scientific achievement be measured m 
terms of the weight and volume of an index, there 
would be ample cause for satisfaction on the part 
of even the most diligent among the workers in 
this ten-year period. But the mounting figures 
which record increases in the number of ohemioal 
abstracts published annually still refleot a rapid 
rate of increase m the volume of new material 
which finds its way into the penodioal and patent 
literature. Figures, of oourse, oan be made to 
prove almost anything ; but an increase from 
26,600 in 1032, the last year of the decade, to 
29,400 published in 1034 is perhaps sufficient 
evidence for the assumption that the production 
of deoennial indexes m future will be an even 
heavier task The corresponding annual indexes— 
that for 1934 has just been issuod—occupy 678 
and 692 pages, respectively. 

Provocative, or perhaps merely vaouous, state¬ 
ments regarding the desirability of calling a halt 
in the publication of chemioal literature are still 
heard ; suoh retrogression is clearly impossible; but 
on the other hand the desirability of brevity and 
precision in scientific publications cannot be too 
insistently urged So far as abstracts play a part 
in maintaining the maroh of progress, we oan 
profitably repeat what we have said before that 
sinoe the rate of advanoe in any branch of know¬ 
ledge bo largely depends on an adequate acquaint¬ 
ance with the experimental results and theoretical 
views forming the starting point of any new 
research, the efficiency of the abstracting and 
indexing servioe is a matter whioh closely oonoems 
every Investigator, teacher and student. The 
sucoess attained by the Bureau of Chemical 
Abstracts Is a demonstration, of what can be done 
when interested parties pool their resources, and 
it should encourage co-operation over an even 
wider'field. 
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Obit 

Sib Robhbt Blair 

W E deeply regret to record the death, which 
occurred on June 10, of Sir Robert Blair, 
Education Officer of the London County Counoil 
from 1902 until 1924. Bom at Wigtown in 1869, he 
became a pupil teacher at the Oarheeton Public 
Sohool and later went to the University of Edinburgh, 
where he took his degree in 1880. He joined Aske’s 
Hatcham sohool in 1882 and, while teaching, secured 
the London B.Sc. degree There followed appoint¬ 
ments as head of the Cheltenham School of Science 
and Technical Institute, Inspector of Science and 
Art, and Assistant Secretary for Tochmcal Education 
(in Ireland). In 1904 he was appointed to the London 
County Council Among the honours which came to 
him, m addition to his knighthood, were the Order 
of the Crown from the King of the Belgians, the 
LL.D. from lus old University, an honorary fellow¬ 
ship of the Royal Society of Arts, and a fellowship 
of King’s College, London He was president of the 
Association of Directors and Secretaries for Education 
in 1914, and president of the Educational Science 
Section of the British Association in 1920 

It was in London that Sir Robert Blair performed 
the groat tasks which made him famous as an 
educational administrator Under his direction the 
present education system was shaped In particular, 
the new organisation called for by the Education Aot 
of 1918 gave him a great opportunity of demon¬ 
strating his powers of organisation. 

Sir Robert’s special interest in technical education 
was well known, and it was continued and deepened 
after his retirement Appointed as the British 
Association’s representative on the Emmott Com¬ 
mittee of Enquiry into the Relationship of Technical 
Education to Industry, he became a member of the 
executive committee responsible for preparing the 
report and, following the death of Lord Emmott, 
oarnod out the duties of chairman. 

Sir Robert’s vision of the future was broad, and 
it was ever present in his work. "Life,” he said, "has 
been extended. The engineer, the chemist and the 
medical officer have broadened the basis, protected 
our food supply, and safeguarded the publio health 
. . . Scienoe has given us a new era.” That was his 
attitude, and it goes far to explain his success as an 
administrator. 


Peoi. W. E. Sooth ill 

The death of the Rev. W. E. Soothfll, profeasor of 
Chinese in the University of Oxford, which took 
place on May 13 at Oxford at the age of seventy- 
four years, will be widely regretted. 

William Edward Soothill was bom at Halifax, and 
after a short term in a solicitor's office became a 
missionary. He went out to the Wenchow district 
of China in 1882, and within a short period had 
acquired a knowledge of Chinese which won the 
respect of Chinese savants. He became exceedingly 


uar y 

active in the promotion of teaohing and training 
institutions and of preaching stations. He also 
translated the New Testament into Wenchoweee, 
and made a translation into English of the Analects 
of Confucius The scene of these early labours is 
commemorated in “A Mission in China’’. This narra¬ 
tive, however, did not appear until 1907, the year 
m whioh the scope of his educational activities was 
much enlarged by his appointment as president of 
the Imperial University of Shansi, newly founded 
by Timothy Richard. His success there encouraged 
him m the endeavour to promote a university for 
the whole of China; but his plans, when m course 
of active preparation by a committee at Hankow 
of which he was chairman, were interrupted by the 
revolution and the outbreak of war. 

Soo thill’s services to China in England and France 
during the War were recognised by the award of 
two Chinese decorations. In 1920 he was appointed 
to the chair of Chinese at Oxford. By this time it 
was recognised that he was the foremost Sinologist 
of the day He became a member of the governing 
body of the Sohool of Oriental Studiee in London, 
and in 1928 was a member of the delegation to 
China m reference to the settlement of the Boxer 
indemnities 

Prof Soothill was the author of a number of 
scholarly works on China and Chinese, including 
“The Student’s Chinese Dictionary”, “The Three 
Religions of China”, “China and the West”, “A 
Short History of China” and “The Lotus of the 
Wonderful Law”. His daughter is the widow of 
Sir Alexander Hoeie, and is also known as a writer 
of authority on aspects of Chinese life and oulture. 


Mb. D. N. Dunlop, o.b b. 

Mb D. N. Dunlop died on May 30 after a short 
iltnees. He was bom m Ayrshire, Scotland, in 1868, 
and served his engineering apprenticeship m Glasgow. 
After experience with the Westmghouse Company, 
he became in 1911 the first organising scoretary of 
the British Electrical and Allied Manufacturers’ 
Association (B.E.A.M.A.) and in 1917 his post was 
renamed Director. He held this position until his 
death. He took an active part in the foundation of 
the Electrical Research Association and of the 
Eleotncal Development Association. 

While Dunlop rendered great and enduring services 
to the British eleotncal industry, it is chiefly as the 
founder of the World Power Conference that he will 
be remembered in wider circles Not many yean 
after the War, he conceived the idea that engineers 
and men of science, whose inventions had been so 
powerful m destruction, should lend their great 
talents in the rebuilding of the world. He succeeded 
in enlisting the support of the Counoil of the 
B.E.A.M.A., whioh ensured the necessary financial 
backing, and on June 80, 1924, the Pnnoe of Wales 
opened the first World Power Conference. 
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Dunlop, from the beginning, had the hope that a 
permanent organisation would grow out of the first 
World Power Conference. But it was not his intention 
himself to make a proposal to this end. In the 
event, all the countries whioh participated united to 
demand that the work begun in 1924 should continue 
and, as is well known, during the past elevon years 
tho second plenary World Power Conference has been 
held in Berlin and sectional meetings in Basle, 
London, Barcelona, Tokyo and the Scandinavian 
capitals, while the Chemioal Engineering Congress of 
the World Power Conference will take place in London 
next year 

The World Power Conference has. under Dunlop’s 
guidance, become a highly important international 
body with forty-nme member-countries and a oentral 
office in London. But from the beginning he envisaged 
something much more than a technical organisation 
of the producers and consumers of power and fuel. 


He saw in it the meeting-place between scientific 
workers and engineers on one hand, statesmen and 
economists on the other. He placed an even higher 
value upon the opportunities for personal encounters 
which the World Power Conference provided than 
upon the great technical results already enshrined 
in more than forty volumes of transactions 


We regret to announce the following deaths : 

Colonel W. C. Blackett, past president of the 
Institution of Mining Engineers and of the North of 
England Institute of Mining and Metallurgical 
Engineers, on June 13, aged seventy-five years 
Mr W. S Franks, who, for twenty-five years, was 
in charge of the Brockhurst Observatory, East 
Or instead, known for his work on the oolours of 
stars, on June 19, aged eighty-four years. 


News and Views 


Award of the Albert Medal to Sir Robert Hadfield, 

Bt„ F.R.S. 

The Albert Medal for 1938 of the Royal Society 
of Arts has boon awarded, with the approval of the 
president, II R II. the Duke of Connaught, to Sir 
Robert Hadfield “for his Researches m Metallurgy 
and his Services to tho Steel Industry”. The Society’s 
Albert Medal, its premier award, is given annually 
"for distinguished merit ui promoting Arts, Manu¬ 
factures or C'ommeroe”. It oommemorates the work 
for the Society of tho Pnnce Consort, who for eighteon 
years was its president, and to whom the success of 
the Great Exhibition of 1851, organised by the 
Society, was largely due. Awards are made 
irrespective of nationality, and the list of former 
recipients of the Medal includes the leading men of 
science, inventors and other benefaotors of humanity 
Seventy-five awards have now been made, of which 
nineteen have been to workers outside Great Britain 
Tho first Albert Medal (1864) went to Sir Rowland 
Hill, for his reform of the postal system of Great 
Britain In 1866, Michael Faraday was tho medallist, 
and later recipients have included forty-one ordinary 
fellows of the Royal Society and nine foreign members. 
The other metallurgists of the distinguished company 
which Sir Robert Hadfield now joins are Bessemer, 
Siemens, John Percy and Sir Isaac Lowthian Bell. 

The Abbotsbury Swannery 

However patriotic and air-minded we may bo, 
however much alive to tho urgent necessity governing 
the general policy of the Air Ministry at this par¬ 
ticular moment, the proposal to set up an aerial 
machine-gun practice ground in the very middle of 
the “Fleet" alongside Cheail Beach in Dorset, was 
bound to call forth the protests which it has already 
done in consequence of the near neighbourhood of 
the famous Abbotsbury Swannery. Not unnaturally, 
those informed members of the community who are 


well qualified to realise the very regrettable con¬ 
sequences which are bound to result, have attempted 
to make their influence felt One of the moat 
important would be the all too frequent disturb¬ 
ance of the swans on their very localised winter 
feeding ground. Founded in all probability m 
1044 by the monks of the Benodiotme Abbey of 
Abbotsbury, Lord Hchestor has stated recently 
in The Times (June 18) that tho first references to 
the swannery which he has been able to discover 
are to be found in the Court Rolls of the Manor, 16, 
Richard U (A D. 1393) , and there are many othere, 
including disputes about ownership in the tune of 
Queen Elizabeth. The actual number of swans 
forming this perfectly natural colony of unld birds 
varies around eight hundred It is, therefore, 
not only historically and biologically of very con¬ 
siderable interest, but also m all probability it 
is the largest swannery in Europe at the present 
moment. Associated with it there are other birds 
and plants. It has been stated in defenoe of the 
proposed target practice ground that birds soon get 
used to aeroplanes and noise That is no doubt true ; 
but is not the point The vital objection is the 
ploughing up of their feeding ground by missiles. If 
the ohoioe of suoh a looahty is really a matter of 
urgent necessity, it seems altogether deplorable. 

Maintenance of Life in Isolated Animal Organs 

To study the functions of an organ, under well- 
controlled oo&ditions frequently necessitates its 
removal from the body in order to avoid influences 
reaching it from other tissues, whioh it may not be 
easy to control. It is diffioult, however, to maintain 
the isolated organ in a condition even approximating 
the normal. One of the greatest advances was made 
by Knowlion and Starling in 1912, with the intro¬ 
duction of the ‘heart-lung preparation'. This con¬ 
sists of the lungs—artificially ventilated—and heart 
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of an animal, and pumps oxygenated deflbnnated 
blood round an artificial circuit, whioh may include 
one or more different organs . the latter are thus 
perfused with blood under conditions approximating 
the normal Tho preparation, however, only lasts for 
a few hours. It is reported m The Timea of June 22 
that Dr. Alexis Carrel and Colonel C A. Lindbergh, 
the well-known American airman, have devised, at 
the Rockefeller Institute for Medical Research, New 
York, an apparatus by means of which isolated 
organs can be kept alive, even growing, for prolonged 
periods 

In this apparatus, t he organs are removed asoptically 
from the dead animal together with surrounding 
tissues, arteries, voins, nerves and lymph vessels : all 
are kept constantly protected with gauze pads soaked 
in Dakin's solution The perfusion fluid consists of 
blood serum or of solutions containing protoin-spht 
products : a small amount of phenol red is added to 
act as an indicator of the metabolic activity of the 
organ or of the occurrence of bacterial infection The 
air supply, kept in contaot with the perfusion fluid, 
contains 40 per cent oxygen and 3-4 per cent carbon 
dioxide. The apparatus is kopt in an incubator at 
body temperature. The organs so far kept alive m 
this manner have mcluded thyroid gland, ovary, 
adronal, spleen, heart and kidney, obtained from 
adult fowls or cats , an ovary actually grew in size 
and weight by the addition of new colls and tissues 
It is hoped to use the method for the study of tho 
production of hormones by the glands of internal 
secretion, for the isolation of substances essential to 
the growth, differentiation and functional activity of 
these glands and for the discovery of tho laws of 
association of organs. It is also hoped to study 
diseases in isolatod human organs. The success of 
the method depends principally upon maintaining 
complete freedom from bacterial infection, and 
secondly on tho use of suitable nutrient fluids, 
difficulties which Carrel and Lindbergh appear to have 
overcome. 

Antiquities from Tell Duweir, Palestine, 1934-3; 

The annual exhibition of antiquities from Tell 
Duweir (Lachish), Palestine, found by the Wellcome 
Archaeological Research Expedition to the Near East 
under the leadership of Mr. J. L. Starkey m the 
course of the excavations of 1934-35, opened on 
June 24 at the Wellcome Research Institution, 
183-193 E us ton Road, London, N.W 1 The objects 
exhibited again illustrate details of culture in the 
various periods represented on the site, beginning 
with the extensive prehistoric settlements of the 
oopper and bronze ages and ending with the later 
Jewish kingdom, when the city suffered the successive 
onslaughts of Setanaohenb and Nebuchadnezzar. 
Further light is thrown upon the early cave dwellers, 
and the possible line of development of the localised 
art raninisoent of Tell cl-A mama, of whioh evidence 
was found last year, is suggested by a bone inlay in 
the form of a head, whioh seems to be a copy of an 
ivory originaL Another interesting find is an Iron 
Age burial, whioh included among its grave furniture 


a short-handled iron fork with three long prongs. It 
is reasonable to oonjeoture that this implement 
served the priest to extraot joints from the offerings- 
bin of the sanctuary discovered last year. Culturally 
and historically, however, the outstanding finds are 
a further example of the oarly sonpt, resembling 
that from Sinai, whioh adds three characters to 
those known from last year’s find, and a senes of 
letters on ostraka, datmg from shortly before the 
fall of the city, now to be identified with certainty 
as Lachish This discovery, long eagorly awaited, 
alone makes the exoavation notable An instructive 
commentary on the work of the expedition is afforded 
by a oast of the bas-relief of the siege of Lachish, 
now in the British Museum, which, coloured and 
skilfully flood-lit, oan be seen in full detail for tho 
first time. The exhibition is open daily from Ham 
until 5pm, and on certain evenings until 8pm, 
until July 27 A lecture on “The Lachish Letters 
found at Toil Duweir” will be given by Dr Harry 
Torozyner, professor of Hebrew philology m tho 
University of Jerusalem, on Tuesday, July 9 at 
5 p.m. Admission to the exhibition and lecture is 
free by ticket. 

The Quetta Earthquake 

A coaBBSFONDKNT of The Times (June 24) givos 
somo interesting details about the great earthquake 
of May 31. The zone of destruction extends from 
Surab in Kalat State to a few miles north of Quetta 
Its length is 130 miles and its width 15-20 miles 
Even within this area, its effeoto were variable. In 
some parts, they spread over the whole width , in 
others, they were confined to a narrow lino, some 
villages being untouched, while others were destroyed 
Quetta lies in an upland valley, 5,500 ft above the 
sea, in which earthquakes are rather frequent. The 
recent shook, however, differed from its predecessors 
Though the loss of life was much greater, road and 
rail communications were not damaged, trees, lamp- 
posts and most of the telegraph poles remained 
standing, and electno current was available from 
the first hour of the shock. Tho great destruction in 
Quetta City is traced to the poor quality of the 
buildings, the erection of earthquake-proof houses 
having been generally neglected. In the areas of 
exoessive damage, the few buildings that were earth¬ 
quake-proof remained in toot, and not even their 
ohimneys fell. 

Tercentenary of the Museum National d'Hutoire NatureUe 

The tercentenary of the Museum National 
d’Histoire Naturelle in Pam has been celebrated 
during the past week, and included a stance solcnnelle 
on June 25 m the presence of the President of the 
Republic. 8ir Arthur Hfil, director of the Royal 
Botanic Gardens, Kew, was the principal delegate from 
Great Britain, and delivered an address in the name 
of the foreign delegates who were present. In view 
of the number of delegations attending the gathering, 
it was decided to seleot representative men of soience 
to deliver addresses; Sir Arthur Hill spoke on 
behalf of the foreign delegates and also as a botanist, 
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M Lacroix, a geologist, represented the Institut de 
France, and M. Caullery, a zoologist, acted on 
behalf of the French delegates 

Loss of the Dana 

It is reported in The Times of June 24 that the 
Danish Government's scientific reaearoh ship Dana 
sank on June 23 m the North Sea, sixty miles west 
of Kingkjdbing, Jutland, after a collision with a 
German trailer. The director of the vessel's scientific 
work, Dr. A V. T&mng, and the crew were saved 
The Dana was woll known to men of science and 
others through tho work of the late Prof. Johannes 
Sclimidt, director of the Physiological Department 
of the Carlsberg Laboratory, Copenhagen, on the 
migration of cels It may be remembered that the 
oceanographical expedition of the Dana m 1928-30 
was described m an article by Prof Johannes Schmidt 
in Nature of March 21, 1931, p 444 and March 28, 
p 487, which included a reproduction of a photograph 
of the Dana. 

Floodlighting for the Royal Silver Jubilee 

The floodlighting of London and of many pro¬ 
vincial cities has generally been favourably received 
by the public. The use of coloured light for buildings 
like the London County Hall and Hampton Court 
Palace has boon severely ontioised. The latter 
development was partly due to the invention of 
gaseous electric lamps which provide an economical 
method of producing coloured lights In the 
Illuminating Engineer of June, P Good reviews the 
Royal Jubiloe eleotric lighting He points out that 
the floodlighting of a building produces a visual 
impression which is quite unrelated to the daylight 
pioture and should be so judged. If it has produoed 
a satisfactory impression, it can be justified on artistic 
grounds. The Horse Guards Parade, illuminated by 
white light in 1931, was illuminated by violet light 
in 1936. Although one paper described it at the 
Jubilee as “a magic castle of palest violet", yet to 
most people it looked like a temporary structure of 
plaster and not worthy to be compared with its 
appearance on the earlier occasion when illuminated 
by white light. The eleotnoal industry has shouldered 
the burden of the cost of providing permanent 
installations at Buckingham Palace, the Horse Guards 
Parade, the National Gallery and 'Big Ben’. Other 
interests are paying the cost of the permanent flood, 
lighting of St. Paul’s Cathedral, The floodlighting 
of pubho gardens has been universally praised. St. 
James's Park at night illuminated by 300 gas flood¬ 
lights was a great attraction When the development 
of the buildings on the Bouth side of the Thames is 
completed, it is to be hoped that arrangement will 
be made for floodlighting and that commercial 
advertisements will be excluded. 

Electric Supply Tariff* in Great Britain 

A serious hindrance to the rapid development of 
pubho electric supply in Great Britain is the great 
{inequality in the oharges made for electrioity in many 
neighbouring districts, In a paper on public supply 


tariffs by J. A. Sumner read to the Institution of 
Electrical Engineers on February 28, it is conoluded, 
after a careful study of methods of lowering the 
costs of distribution, that it is not unreasonable to 
forecast that electricity will be available within the 
next few years to all consumers at a rate of 0*M. per 
unit Mr Sumner begins by comparing the costs 
per kilowatt of a private supply station with that 
of a pubho supply. Statistics for the case when 
Diesel engines are used for the private supply prove 
that it is the more expensive It appears that many 
undertakings are selling electricity for power pur¬ 
poses at a lower rate than is required to complete 
with the real costs of running private plant Henoe 
in some cases the domestic consumer is penalised 
unfairly. It is pointed out that the distinction 
between ‘urban’ and ‘rural’ supply is sometimes 
unnecessary, as in many cases the capita) expenditure 
for dwellings near the mams is much the same in 
the two oases. The analysis of tho statistics proves 
that the merguig of electricity areas into much larger 
single districts than at present is necessary for tho 
reasonable standardisation of tariffs It is possible 
m this way to balance the inevitable deficit of a 
newly-developed area against the surplus from the 
older areas By this means a uniform tariff can be 
kept throughout each single largo administrative 
distriot. 

Applications of Photo-electric Control 

The G.EC. Journal (General Electno Company) 
of February gives an interesting review of electrical 
progress and development in 1934. Many useful 
devices are described. Aerodrome obstruction and 
boundary lights must be switched on when daylight 
is poor and when darkness approaches in the evening. 
It is essential that the pilots see the boundary of the 
aerodrome and any obstructions in the vioiruty. The 
photo-cell has been successfully applied to the control 
of these lights. At Croydon Airport the switching 
on of the obstruction light is controlled by a photo¬ 
cell amplifier. Another useful application of photo¬ 
cells is to control tho speed of escalators. The wear 
and tear of escalators like those in the underground 
railways of London which are m continuous use is 
extremely heavy; and renewals and repairs are 
expensive and, owing to the restricted space, are 
difficult to carry out. It Is desirable to keep the speed 
low during alack periods at the less-frequented 
stations when no one is on the escalator. At the 
entrance to the stairway, a suitable lamp is installed 
to shine across the footway on to a photo-cell similarly 
mounted on the other side, just below the handrail. 
When this beam is interrupted by the entrance of a 
passenger, the stairway is speeded up m several 
stages so that the passenger feels no shook, and the 
escalator continues to run at a high speed until the 
passenger has time to reach the top. This is attained 
by a time delay device vising a radio valve. If other 
passengers come on to the stairway before the last 
one reaches the top, the time delay devioe resets, so 
that the high speed oontinues until the last passenger 
gets to the top, after which the low speed oomee into 
operation. 
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Early English Railways 

It ifl known that in tho archives of various foreign 
countries there are documents of interest to students 
of the history of technology, but seldom is any of 
this material published. One such document, how¬ 
ever, has recently formed the subject of a paper by 
Mr. P. Zabarmskiy published in vol 4 of the “Archives 
for the History of Scienco and Technology” The 
paper itself is m Russian, but with it is the letter of 
William Vaughan dated, London, June 14, 1804, and 
addressed to his Excellency Vice-Admiral Chichagoff, 
minister of the marine at St Peteraburgh William 
Vaughan (1762-1850) was a director of the Royal 
Exohange Assurance Corporation, London, and was 
much interested in canals and railways and docks 
Railways, he said, woro common in England anil 
Wales for the conveyance of coals, limestone, ore and 
such things, and m the London Docks, in which he 
evidently was particularly interested, railroads and 
waggons were used in tho excavations Experiments 
were apparently made at the Docks and in one of 
these, he said, “In six days of 12 hours, 25 men 
filled, 24 boys drove and 24 horses conveyed, 3660 
eubio yards of earth to the distance of 400 yards and 
retumod the waggons empty” Vaughan described 
clearly the turntables used on the banks of the 
Thames, gave estimates of the cost of removing 
material and made some remarks on the use of 
railways in Russia. 

Work of the Rockefeller Foundation 

The Rookefeller Foundation's report for 1933 
presents a tale of vast and varied activities, for the 
financing of which it had, m pursuance of its mission 
“to aid in the process of the rationalisation of life”, 
made itself wholly or partially responsible Its 
pohoy in relation to tho pressing social problems of 
the day is guided by the principle that it “can 
neither remain indifferent to them nor relinquish the 
support of the fundamentals on which in the long 
run the control of man's destiny depends”. In medical 
and natural sciences, emphasis has been laid on the 
problem of mental health and the advancement of 
the rapidly evolving modern science of man , m the 
social sciences, on the problem of economic structure 
and process, international relations and community 
organisation and planning; and m the humanities, 
on the encouragement of international oultural 
understanding and the preservation and interpreta¬ 
tion of American culture Early in the year a sum 
of a million and a half dollars was set aside for 
emergency grants for work in connexion with the 
‘new deal’ programmes. Contributions were' also 
made as an emergency measure towards the salaries 
of eminent scholars displaced for political reasons in 
Europe and ‘adopted’ by universities in Europe and 
the United States. Appropriations during the year 
totalled about ten million dollars. Among the larger 
appropriations m the field of the social sciences 
were: Brookings Institution for Eoonomio Studies, 
260,000 dollars; Institute of Eoonomio and Social 
Research, Paris, 360,000 dollars ; League of Nations, 
276,000 dollars; National Bureau of Economic 


Research, New York, 226,000 dollars , social science 
research aids, 150,000 dollars , Social Science Research 
Counoil, Now York City, 265,000 dollars. 

Scientific Horticulture 

The third Year book of tho Horticultural Educa¬ 
tion Association appears under the new title 
“Scientific Horticulture”. It is longer than m pre¬ 
vious years, its contents cover a wider field, and go 
far to justify the change of heading. The presidential 
address of the Association is by Dr T Wallace, anil 
deals with “Science and Fruit-growing”, mainly from 
a historical point of view. Many of tho papers in the 
volume were delivered at a revision course in horti¬ 
culture arranged by the University of Reading in 
September, 1934 The practical nature of the lectures 
of this course is at once apparent—they deal with the 
higheet-grade modem prooeesea in vegetable culture, 
glasshouse work and bulb-growing, together with 
descriptions of diseases and pests. They are mcor- 
porated as Bulletin 47 of the University of Reading 
Articles contributed specially for the year-book 
include “Commercial Horticulture in Northern Ire¬ 
land” by W. J. Megaw and E. E Skillman, “Fruit- 
tree Spraying Equipment” by J Turnbull, “The 
R.H.S. Apple and Pear Conference, 1934” by N. B. 
Bagenal and R T. Pearl, “Selection of Soils for 
Dessert Apple Growing” by B. S Fumeaux, “Twenty- 
one Years’ Fruit Research at East Mailing” by R T. 
Pearl and R. Hart”, “Waste Products in Horticulture, 
their Utilisation as Humus" by Sir Alfred Howard, 
and “Research at Rothamsted of Importance in 
Horticulture” by Miss M, D. Glynne and H V. 
Gamer. The volume entirely justifies its name, and 
is a great credit to Mr R T Pearl, its honorary 
editor One has the feeling, however, that the bias 
is on the practical side, and that the newer scientific 
principles which most gardeners have yet to learn— 
such as photoperiod, seed stratification and oontrol, 
plant sterility and the conditions affecting vegetative 
regeneration—arc not expounded. The school garden, 
the primary stage in horticultural education, receives 
no notice whatever. 

Over-population in America's Deer Herds 

In the Yellowstone National Park, the two great 
herds of wapati or ‘elk’ now comprise about 30,000 
individuals, and in the northern area the drought- 
reduoed pastures have accentuated a long-standing 
problem of over-population (Science Servioe, Wash¬ 
ington, D C.). The fundamental cause of the food 
scarcity which has resulted is the inevitable re¬ 
striction of the natural emigrations of the herds, for 
outside the northern boundary of the Park, the 
Yellowstone Valley is occupied by cattle ranohes 
These make an impassable barrier and oonfine the 
deer permanently to a quite inadequate portion of 
wbat is naturally only their winter range. Over- 
graaing has altered the vegetation for the worse, 
most of the nutritious native grasses have been 
killed out, and their place taken by a weed grass, 
fox-tail, whioh apart from its low nutritive value, 
pierces the gums and permits the growth of a fungus 
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produomg the diseane of 'lump-jaw*. Two solutions 
have been proposed : one that about half the total 
number of deer should be oaptured, transferred to a 
central slaughtering station outside the Park, and 
killed and distributed to destitute Indians , the other 
that the oaptured animals should be set free in areas 
of Montana where they oould be hunted by sportsmen. 
The second plan is that favoured by National Park 
officers, but they insist that whatever plan is adopted, 
it must be earned out promptly, because of the daily 
increasing seriousness of tho emergonoy. 

Meteorology in India 

The report on the administration of the Meteoro¬ 
logical Department of the Government of India in 
1033-34 has for frontispiece a very good photograph 
of a tornado which visited Peshawar on April 5, 1933, 
probably tho first photograph to be obtained of this 
phenomenon in India. The Department has again 
been hampered by the heavy curtailment of ex¬ 
penditure initiated in 1032, and has nevertheless had 
to face increased demands for meteorological informa¬ 
tion on the part of air mail services. It was neoessaxy, 
therefore, simply to dispense with additional fore¬ 
casting centres and other facilities demanded by the 
circumstances, and to carry on with what is described 
as a skeletal meteorological organisation along each 
air route. Between April I, 1033 and March 81, 1934, 
nearly six thousand weather reports and forecasts 
were issued to aviators by the departmental fore¬ 
casting centres at Karachi, Calcutta and Poona and 
the Royal Air Force centres at Quetta and Peshawar, 
which are under the teohmcal though not the ad¬ 
ministrative control of the Department. The report 
quotes remarks made in a discussion at the Royal 
Geographical 8ociety of an account of tho Ruttledge 
Mount Everest Expedition that are a strong tribute 
to the help that oan be given to mountain expeditions 
by local forecasting centres in India. In this case, 
the Expedition was in touoh with Dr. Sen of the 
Calcutta office for the supply of special forecasts. 
Scepticism of the value of forecasts that are based 
largely on observing stations at a comparatively low 
level was quickly seen to be unjustified, particularly 
when an abnormally early monsoon was successfully 
predicted. Among the many activities of the Depart¬ 
ment, it may be noted that the recently established 
branch of agricultural meteorology earned on special 
researches into matters affecting the growth of crops, 
and that some of the results have already been 
published. 

The Engineer as Planner 

In an article entitled “The Engineer as Planner” 
reprinted by Engineering Inspection of January 1035, 
Dr. Victor Cofrnan emphasises the fact that the 
important factor in the solution of economio and 
social problems is the application of the spirit and 
methods of engineering and science to the wider field 
of human relati ons , not the particular person who 
docs it. While everyone agrees that the planning 
o t production is the obvious duty of the engineer, 
op ini on s are divided as to how far the engineer oan 


help in the sooial and economio fields, and it is often 
pointed out that eminent engineers and men of 
science do not show particular perspicacity or vision 
when dealing with sooial problems It is essential 
that those who will have to oonsider sooial questions 
must have a full knowledge of the pertinent facts, 
and it may be necessary under existing conditions 
to have a team consisting of sociologists and 
economists, practical men acquainted with the 
problems, working together with engineers and men 
of science acquainted with the methods of science 
The opponents of planning take it for granted that 
planning is synonymous with greater restriction upon 
individual freedom, but one may plan for freedom 
and peace just as one may plan for oppression and 
war. The true opposition is not between planning 
and liberty, but between arbitrary interference and 
liberty. 

Bibliography of Seismology 

The last quarterly number of this useful work, 
which is edited by Mr. E A. Hodgson and published 
by the Dominion Observatory, Ottawa, completes 
the twelfth volume and the list of memoirs for 1034. 
The total number of memoirs referred to during the 
year is 506, some of them m title only, but many of 
the more important accompanied by a brief abstract 
It is satisfactory to notice that the number of 
collaborators is increasing, and that new countries 
are being added to the list, though there is still no 
representative for Great Britain. The subject-index 
for the year under more than fifty headings adds 
greatly to the value of the Bibliography. 

The Planetarium 

Aooording to an article in The Timet of June 22, 
accommodation for a planetarium is being included 
in the plans for rebuilding the centre portion of the 
Soienoe Museum, South Kensington. It is Btated that 
Germany already has thirteen planetaria, America 
four, Italy two and Holland, Sweden, Austria and 
the U.S.S.R. one each. Suoh an instrument enables 
celestial bodies to be shown as bright objects on tile 
inside of a largo darkened dome, and by means of 
elaborate mechanism their movements oan be 
demonstrated. The method thus marks a great 
advance on the orrery, in which the positions and 
movements of bodies m the solar system are repre¬ 
sented m a mechanical model. It will be recalled that 
the first Zeiss planetarium, ereoted at Munich, was 
described and illustrated in Nature of Deoember 87, 
1924, p. 937. 

Astronomical Phenomena during July 

Venus i» a conspicuous object in the evening sky. 
The planet reaches its greatest eastern elongation on 
June 30, when the stellar magnitude is —4*0**, but 
the planet will oontinue to increase in brilliance 
throughout July, the stellar magnitude being —4'!* 
on July 81. As both Mars and Jupiter are conspicuous 
in the evening sky, one can get a very good Idea of 
the ecliptic stretching across the sky, especially 
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when the moon is visible Mars, the magnitude of 
which is +0'3 m at the beginning of July, will 
decline m brightness by three tenths of a magnitude 
during the month The planet will move towards 
Jupiter, whioh is near a Librae Jupiter's magnitudes 
are — 1 •9 m and — l-7 m at the beginning and end 
of the month respectively. Saturn’s Right Ascension 
is 22* , 49 ID , about eight hours behind Jupiter and 
llliSO® behind Venus at the end of the month 
Saturn’s declination being 9“ S , it will not be 
possible to see these four of the five naked eye 
planets in the same sky from stations north of 
terrestrial latitude 40° N. during July. Venus is in 
conjunction with Neptune on July 25 at Oft 11 G.M.T , 
Venus being 2-ft 0 S. There is a partial eclipse of the 
sun, partly visible at Greenwich, on June 30 The 
eclipse begins at 20 h 07“ GMT. and fourteen per 
cent of the disc will be covered at sunset A total 
eclipse of the moon on July 10 is also partly visible 
at Greenwich. The moon enters the penumbra on 
July 10atO2 b 16 ra and leaves the penumbra on July 10 
at 07 h 43 ln , the eclipse being visible on the Atlantic 
Ocean generally A further partial eolipae of the sun 
lakes place on July 30; this will be invisible at 
Greenwich. 

Announcements 

The medal of the Society of Chemical Industry 
has been awarded to Dr. E. F Armstrong, “for 
conspicuous services to chemistry". The presentation 
will be made during the annual meeting and con¬ 
ference of the Society in Glasgow on July 1-6, and 
Dr. Armstrong will deliver his medallist address on 
Thursday, July 4, on “The Past, the Present and the 
Future”. Previous recipients of the Society’s medal, 
which is one of the highest awards in the chemical 
industry, include many well-known men whose 
work forms the basis of modem science. Notable 
amongst these are the names of Mr. C. F. Cross, a 
pioneer of the artificial silk industry, Sir James 
Dewar, Sir Henry Rosooe, Sir William Crookes, Sir 
Joseph Swan, Dr. Ludwig Mond, Sir W. H. Perkin, 
and Mr. John Glover, who was the first to receive 
the award. 

Mr. Walter Elliot, Minister for Agriculture and 
Fisheries, has been elected a fellow of the Royal 
Society under the speoial statute whioh permits the 
eleotion of “persons who have rendered conspicuous 
service to the cause of Science, or are such that their 
election would be of signal benefit to the Society”. 

Mlrza Muhammad Khan Qazvtni, a distinguished 
Iranian savant, has bean elected an honorary member 
of the Royal Asiatic Society in recognition of his 
many valuable contributions to the cultural history 
of his oousitry. 

Thu annual general meeting of the Deohema 
(Deutsohe GeeeUschaft ffir ohemieches Apparatewesea 
E.V.)wilibeheldon July 3-6atKoenigsberg, together 
with the general meeting of the Verein Deutacher 
Chemiker. The general topic of the meeting will be 
“German Materials in Chemical Engineering”. 


Under the auspioes of the Royal Society for the 
Protection of Birds, the University of London 
Animal Welfare Society, and the Society for the 
Preservation of the Fauna of the Empire, an evening 
meeting will be held at the Royal Geographical 
Society, Kensington Gore, London, S W.7, on July 2 
at 8.30, when Capt C. W R. Knight will exhibit his 
new film of South African animals, entitled, “Afrioan 
Adventure” The chair will be taken by the Right 
Hon the Earl of Athlono Admission will be by 
invitation only, and applications should be made to 
the R.S P B , 82, Victoria Street, London, S W 1. 

The publio health services in Mexioo are being 
reorganised as follows : inspectors of food, water, 
drainage, epidemics, immigrants and prostitutes are 
being appointed, co-operative medico-sanitary units 
are being formed, a sanitary unit has been created 
in the department of irrigation, and sanitary brigades 
are being organised for carrying out vaccination 
against small-pox and typhoid fever 

A French Medical Aeronautic Association has 
recently been founded in Pans under the presidenov 
of M Emile Strohl It will form a centre for technical 
and medical documentation, enabling medical men 
to colleot physiological and pathological data con¬ 
nected with aeronautics and flight at high altitudes 
It will also facilitate more direct relations between 
medical men and engineers and technicians for the 
elaboration of plans concerned with the hygiene of 
passengers and the transport of the sick and wounded 
Further information can be obtained from the general 
secretary, M. Robert Charlet, 95 rue Jouffrov, 
Paris, 17*. 

Applications are invited for the following appoint¬ 
ments, on or before tho dates mentioned :—A tutor 
m mathematics in Westminster Training College, 
Horsoferry Rood, London, S.W 1—The Principal 
(July 4) A resident lecturer in geography in the 
Saltley Training College for Schoolmasters, Binning 
ham—The Principal (July 6). An assistant teacher 
m the Mechanical and Marine Engineering Depart¬ 
ment of the Liverpool City Technical College—The 
Director of Education, 14, Sir Thomas Street, Liver¬ 
pool, 1 (July 6). An assistant leoturer in meohamoal 
engineering in the Manchester Municipal College of 
Technology—The Registrar (July 9) An assistant 
in botany m the University of Aberdeen—The 
Secretary (July 12). A lecturer in pharmacology in 
the University of Sheffield—The Registrar (July 12). 
A resident tutor in geography' in Borough Road 
College, Isleworth, Middlesex—The Principal (July 
17). A demonstrator in physios m the University of 
Leeds—The Registrar (July 22) A leoturer in 
electrical engineering in the Royal Technical College, 
Salford—The Director of Education, Education 
Office, Salford. Research assistants to the British 
Cotton Industry Research Association—The Director, 
Shirley Institute, Didsbury, Manchester. An assistant 
leoturer in agricultural biology in Seale-Hayne 
Agricultural College, Newton Abbot, Devon—The 
Secretary. 
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Ring Structure of Calciferol 
Although calciferol has been shown to be isomeric 
with ergosterol (C'uH 44 0), comparatively little 
information has hithorto been adduced concerning 
the detailed structure of this vitamin According to 
Wmdaus, Lmsert, Luttrmghaus and Woidlich* (com¬ 
pare also Askew et alia') perbenzoic acid titration 
shows the presence of three ethenoid linkages, from 
which it follows that calciferol contains a tetraoyolic 
ring structure In contrast to this observation, Kuhn 
and Mftller 3 have found by hydrogenation that calci¬ 
ferol contains four ethenoid linkages, a result which 
we have confirmed Calciferol cannot therefore be a 
tetracyclic compound Further evidence in support 
of this view arises from the work of Lettr4 4 , who on 
dehydrogenation of calciferol failed to obtain Diel’s 
hydrocarbon (C„H l4 ). Again, this author has demon¬ 
strated that tachystorol, which is a direct inter¬ 
mediate in the photochemical conversion of ergosterol 
into caloiferol, is also tricyclio, probably having the 
constitution i or 11 



During the past year, we have been studying the 
oxidative degradation of both calciferol and calciferyl 
acetate, and have found that, with either chromic 
anhydride or potassium permanganate, an oily 
aldehyde is obtained, characterised by its well crystal¬ 
line senucarbazone, m p. 242°. Analysis of the latter 
shows that the aldehyde has the formula CjjH^O, 
from which it follows that tho disrupted fragment 
must include the hydroxylated ring A, which conse¬ 
quently oannot be fused to the remainder of the cyclic 
system as m ergosterol 

Our analytical data for the senucarbazone appear 
to preclude the formula CjjH.,,0 for the aldehyde, 
indicating that one of the ethenoid linkages of calci¬ 
ferol w present in ring A On this evidence, formula 
in is suggested for the vitamin, the formation of the 
aldehyde C 41 H t4 0 occurring by simple rupture of the 
A ethylene linkage. It must be observed that the 
looation of the ethylene linkages at A 1 -** and A' # 
is provisional and remains to be confirmed 

I M Heilbron 
K. M. Samant. 

F. 8 Spring. 

University, 

Manchester. 

‘ft’ flS* IS,’ IVIN, 340; 1881 


Colorimetric Estimation of (Bstnn in the Urine of 
Non-Pregnant Women 

Last year we reported the details of a method by 
whioh it is possible to determine the cestrone and 
oestnol content of human pregnancy urine colon- 
metrically with a reasonable degree of accuracy 1 . 
Since the publication of our paper we have received 
numerous inquiries as to whether the method can be 
used for the determination of the cestnn oontent of 
urine of non-pregnant women As this question seems 
to bo one of some general interest, and since in our 
paper we made no mention of the possibility of using 
our method for this purpose, we wish to take this 
opportunity of mentioning briefly our views on the 
matter 

We have made numerous attempts to estimate the 
cestrone and oestnol m the unne of non-pregnant 
women by our oolorimetno method, but so far the 
results have been far from encouraging. Owing to 
the relatively small amounts of cestnn present it is 
necessary to carry out tho oolour reaction m a much 
larger quantity of extract than wo use in the case 
of pregnancy urines, and henoe the colour reaction 
is carried out in fractions which contain a relatively 
much higher proportion of non-CBStrogenio phenolic 
substances The final oolour obtainod in such tests 
is a dirty brown instead of a clear pink as is obtained 
with pregnancy urine extracts. This colour can, of 
course, be analysed with the Lovibond tintometer, 
but we do not feel at all confident that the red 
component of the brown oolour can be accepted as 
a true measure of the cestnn present 

Wo feel, therefore, that our method as described 
for pregnancy urine is of little value for the estima¬ 
tion of the much smaller amounts of cestnn present 
m the urine of non-pregnant women, and we oannot 
advise its use for this purpose 

G, F. MARRIAN. 

S. L. Cohen. 

Department of Biochemistry, 

University of Toronto. 

> Bioehsm J , M, 190S; 1834 


Radio-Transmission of Cosmic Ray Data from the 
Stratosphere 

On April 1, 1035, an apparatus recording oosmio 
rays by the coincidence method and transmitting 
the signals by Moltchanoff’s radio method, ascended 
to tho stratosphere from the Institute of Aerology 
at Slootak (25 km from Leningrad). The construction 
of the apparatus suid observations with it obtained 
in an aeroplane flight have already been described 1 . 

The coincidences were recorded by a relay, whioh 
switched on the anode circuit of the radio -oscillator. 
The radio-signals made in this way were received 
and oounted at the earth’s surfaoe by three observers. 

Besides the . ooincidences, the apparatus trans¬ 
mitted at more or less regular intervals the total 
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number of discharges produced in one of the two 
counters. For this purpose, switchmgs were offoctod 
m the amplifier by means of a barograph about every 
5 minutes. The number of switohtngs indicated the 
pressure data 

The apparatus functioned for 58 muiutes Judging 
by the data of the three observers—which were ui 
fairly good accord—the number of the comcidcnoes 
produoed by the vertical beam of cosmic rays in¬ 
creased with the increase in altitude as follows up 
to the altitude of 5 km by 9 times , up to 7 km. 
by 18 times , up to 9 km by 27 times At greater 
heights the number of coincidences ceased to increase 
and the last observation, obtained at the altitude 
of 12-2 km , even showed a Hlight fall 

The number of discharges produced in one counter 
increased up to the altitude of 0 km by 3 6 times , 
up to 7-5 km by 0 times. At groator altitudes (up 
to 13*6 km.) the number of discharges became too 
great to be counted, but the intervals wore used for 
tuning the receiver 

The apparatus ceased to function at the altitude 
of 13 0 km as soon as the balloons started descending 
after one of them had burst 

It seems that the method described may be used 
for the study of oosmio rays at great altitudes, 
especially in thinly populated localities (near the 
equator and in the arctic region), where finding self- 
recording apparatus would present considerable 
difficulty. 

In conclusion, I wish to express my sincere thanks 
to Prof. P Moltohanoff for his contmuod interest, 
his many helpful suggestions and for the organisation 
of the flight 

S. Vbrnojt. 

Institute of Aorologj, 

Slootsk, 

and 

State Radium Institute, 

Leningrad. 

June 3. 


The Phosphorescence Process as Revealed by the 
Luminescence from Solid Nitrogen 

Some years ago it was found by me that a number 
of bands appearing m the afterglow of solidified 
nitrogen were due to forbidden transitions from 
metastable, moleoular electronic states. 

The appearanoe of bands from forbidden transitions 
in the crystalline state was explained by the fact 
that they only appear in the a-form of nitrogen 
where the molecular axes are fixed in the lattice, 
while they are absent in the {J-form where the mole¬ 
cules rotate 1 . 

This result would suggest that the rate of decay 
of th« afterglow was determined by the probability 
for the occurrence of the forbidden transition. This 
view, however, oould not be upheld because the rfcte 
of decay sometimes Is very slow and does not follow 
an exponential law. 

In order to explain the phosphorescent property 
(afterglow) of nitrogen, it was assumed 1 that the 
bombarding rays produoed a dissociation of the 
molecules mto atoms which might be neutral or 
ionised. 

Energies corresponding to the elementary prooees 
of the chemical reaction were transferred to the 
molecules in such a way that they were brought into 


an excited state with electrons raised to higher levels. 
In this way the phosphorescence appears to be closely 
related to chemi-luminescence. Tho difference is 
mainly that in the case of phosphorescence the react¬ 
ing substances have first to be produoed by means 
of radiating quanta 

This view has recently obtained an interesting 
confirmation by the study of the c-system (Vegard- 
bands) from solid nitrogen, which some years ago 
was shown by me to result from the forbidden 
eleotromo transition from the ^4(*S) level to the 
normal state X^E) of tho nitrogen moleoule. 

For the upper state A (bottom Btate of the first 
positive group) we know at least 15 vibrational 
levels. For the c-system no bands are known 
starting from a vibrational level {A) with quantum 
numbers n' greater than 7. A few bands were 
observed for n' =« 7, and for all values of n' equal to 
or smaller than 0 a largo number of bands were 
observed 

This sudden broak in the vibrational states of the 
upper «-level was first explained by means of the 
potential curves for the upper and lower state and 
by a reasoning similar to that underlying tho Franok- 
Condon theory of intensity distribution of vibrational 
bands 

Reoently, more accurate determinations of the 
potential functions have shown that this explanation 
can scarcely be maintained. The abrupt limit of the 
upper vibrational states, however, can be accounted 
for, if we assumo that the c system—-which also 
romains in the afterglow—is excited through recom¬ 
bination of normal nitrogen atoms formed during 
the ray-bombardment 

The dissociation energy of nitrogen has been deter¬ 
mined by Herzberg and Sponer*, and recently the 
value D(N,) = 7-346 volts was given by Biitten- 
bender and Herzberg*. 

The energy necessary to oxcito tho vibrational 
states n' «=■ 7 and n' = 8 of the A -level is 7-29 and 
7 -46 volts respectively. The dissociation energy D(N,) 
is just sufficient to excite the n' = 7 state, but too 
small to excite the level n' «* 8. 

The assumption that the c-system afterglow is due 
to a recombination of nitrogen atoms (chemical reaction) 
thus accounts for the fact that e-bands occur for n' = 7, 
but not for n' larger than 7 

L Vegabd 

Physical Institute, 

University, Oslo 
May 25 


The Solution, by the Method of Association, of 
Problems m Inverse Probability 
In his review 1 of a book by Sir Arthur Eddington, 
Prof. Dingle criticises Sir Arthur’s solution of a 
certain problem in inverse probability. Prof Dmgle 
proposes a second, simpler, and analogous, although 
different, problem : If A and D each speak the truth 
onoe in three times independently, and A says that 
D lies, what is the probability that D speaks the 
truth t He argues that from our knowledge of D, 
the probability is 1/8, while from our knowledge of A 
it is 2/3, and hence that neither for his problem nor 
for Eddington's can there be any consistent, correct 
solution. Yet Prof. Dingle’s problem can be regarded 



1074 


NATURE 


June 29, 1935 


as a problem m statistical association, and admits of 
one, and only ono, solution. 

Consider the universe of N events, each consisting 
of D’s either lying or telling the truth, and of A'a 
either affirming or denying that D has lied By the 
data, the frequency of D'a lying must bo 2N/3, and 
of his telling the truth, N /3 Also by the data, the 
frequency of D'a lying followed by A'e statement 
that D has lied must be 2N/3 times 1/3, and followed 
by A'a demal that D has hod it must bo 2N/3 times 
2/3 Likewise, the frequency of D'a telling the truth 
followed by A’a affirming that D lies must be 2N/9, 
and followed by A'a deny mg that D has bed it must 
be jV/ 9. The accompanying association table exhibits 
these frequencies , there aro no inconsistencies. Out 
of the sub-umverse 4-Y/9 in which A says that D 
lies, D actually lies 2N/9 tunes and tells the truth 
2N/9 tunes , and hence the desired probability is 1/2 
It can be nothing else 



sn/9 


Total 



Whenever the prior probabilities, as hore, are 
known, any straightforward problem in inverse 
probability can be recast into the form of an associa¬ 
tion or contingency table, and must lead to a unique 
solution. But when one tries to oast into the form 
of a table of association or contingency a problem in 
inverse probability for which the prior probabilities 
aro unknown, then the ratios between the total 
frequencies of the ‘cause’ rows remain capable of 
arbitrary adjustment, and no unique probability can 
m general bo found for a particular cause of the 
observed event It is only when ono or moro of 
the class frequencies vanish in the table that any 
oonolusions can be drawn without a knowledge of 
tho prior probabilities, the argument then becoming 
a conditional syllogism, modus lollens The method 
of association not only clarifies tho solvable problems 
in inverse probability, but also demonstrates the 
logical fallacy involved in almost all applications of 
the method of inverse probability, when the prior 
probabilities are unknown. 

T E. Sterne. 

Harvard College Observatory, 

Cambridge, Mass 
May 4 

• NlTCXX, IK, 451, March 23, 1985. 


Or Sterne’s statement concerning me, that : 
“He argues that . . . neither for his problem nor 
for Eddington’s can there be any consistent, correct 
solution’’, is not quite acourate. I did not dispute 
that a combination of the dhta was possible which 
would allow of a unique result, but I claimed that 
such a combination did not yield *probability’ accord¬ 
ing to any significant meaning of the word If the 
square of a man’s height be divided by the natural 
logarithm of his age, and the result called his 
‘affability’, this quality can bo uniquely determined, 
but it gives no indication of the reception he is likely 
to give us. We can either (a) define probability in a 
purely mathematical way and so obtain a unique 
solution which may be both consistent and correct 
(although, in my opinion. Sir Arthur Eddington’s 
solution was neither); or (6) refrain from calling 
meaningless mathematical functions ‘probability’, 
and then obtain two solutions to each problem. 


I am willing to discuss the correctness of Sir Arthur 
Eddington’s solution or the significance of his implied 
definition of probability, but to avoid taking up 
space unnecessarily, I will wait to hear in which, 
if either, question Dr. Sterne is now interested. 

Herbert Dingle. 

Imperial College of Science, 

S W.7. May 17. 


The Breeding Age of the Yellow-bellied Toad, 
Bombrna vanegata varitgata, Lmn. 

In view of the scarcity of data on the age at whioh 
Salxentxa begin to breed, and an apparently entire 
lack of information for the above species, it may be 
of interest to record that I have to day seen oggs laid 
by a pair of these toads which were hatched m my 
terrarium in 1932 Tho animals are not yet full- 
grown, the male measuring 35 mm , the female 37 mm., 
whilst full-grown toads are about 45 mm 

The males had well-developed nuptial pads last 
summer, and vigorously attempted to mate with 
females of all ages, but were prevented from securing 
adult femalos permanently by the pugnacity of the 
older males 1 While I was watching last year, young 
females always released themselves 

Tho first sign of sexual behaviour was seen as 
early as 1933, when an animal only 20 mm. long 
seized another even smaller, which responded by the 
typical female release reaction Behaviour which is 
sexual m character is not in this species invariably 
associated with reproduction, os noted for Bufo bufo 
by Hinsohe ’, but it is interesting to find this complex 
behaviour already in existence in very small toads 
only one year old R Maxwell Savage. 

19 Derwent Avonue, 

N W.7 June 10 


1 Savage, R M , "The Spawning, 1 
lomWno varitfato varxeoata. Ltnn~ V 
Hliuch^ 0 


Fossils as Indicators of Continental Drift 

Most geologists will doubtless agree with Sir 
Arthur Smith Woodward as to the need for caution in 
the interpretation of some of the fossil evidence 
whioh has been regarded as supporting the hypothesis 
of continental drift 1 . The possibility that fossils 
referred to the same genus or even the same species 
may have been developed in different areas (whether 
from a common or different ancestors) is familiar to 
those who have been concerned with Mollusca or 
Brachiopoda, but the implications as regards classi¬ 
fication or the value of fossil lists are not so well 
understood, and Sir Arthur’s warning is no doubt 
timely. 

It may be remarked, however, that where, in any 
system, numbers of similar forms oocur in a com¬ 
parable sequenoe m widely separated areas, the 
evidence of a former connexion between the areas 
is immeasurably stronger; especially is this true 
where there is a succession of unrelated specie* 
belonging to different groups. 

These conditions appear to be suitably illustrated 
in the Upper Carboniferous rooks of western Europe 
and the eastern States of America, where there is the 
additional advantage that both flora and non-marina 
fauna have required practically continuous continent¬ 
al areas for their migrations. As regards the floral 
succession, in' particular, the similarity of the 
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sequences in the two continents has recently been 
emphasised by Profs. Jongmans and Go than'. Many 
European species belonging to all the more important 
Carboniferous genera ooour in Pennsylvania, West 
Virginia and Kansas in substantially the same 
sequenoe as that found in Europe, so close is the 
agreement that a fairly detailed correlation is 
proposed 

It may bo possible to account for those faots by 
hypotheses othor than that of continental drift, but 
I would suggest that they are of roal importance in 
any discussion of the problem 

A E Trueman 

Geology Department, 

University of Bristol 
June 3 


■ NATOS*, ltt, #00, June 1, 1AM 

* W. J Jongmsna und W Oothiin, “Florenfolge i___ 

Stmtlgrapbie dee Karbone der Ostllohen Staaten Nord-i_ 

Vergleieh mlt Weat-Guruna" Oeol Bureau Heorlen, Jaan’c 
uver 1933. pi> 17-44 , 1934 


Prof. Trueman, who has specially studied 
Carboniferous stratigraphy, makes an important 
addition to my brief article. Following Wegener, I 
merely montionod that the theory of continental 
drift might explain the observed distribution of 
Carboniferous land and fresh-water life in the northern 
hemisphere Prof Trueman rightly emphasises the 
significance of the identity of succession of this life 
m widely separated areas. There can, indeed, be 
no doubt that identity in suooession of whole faunas 
and floras in two distant regions is much more 
satisfactory proof of former connexion than the 
apparent identity of single groups to whioh I ohiefly 
referred, A. Smith Woodward. 


Statistical Aspect of the Production of Primary 
Lesions by Plant Viruses 

Mr Bald- points out in Nature of June 15 (p. 996) 
that an attempt to fit the oquation y — N(1 — e _a *) 
to data obtained by Samuel and Bald 1 meets with 
poor sucoess, especially at high dilutions. Samuel 
and Bald plotted the logarithms of their counts 
against the logarithms of the dilutions and found 
that at high dilutions the points lay on a straight 
line with a slope of 0-6 It may be easily shown 
that the equation prodiots a slope of unity Data 
published reoently by Price*, Chester', Caldwell* and 
Beale*, give experimental ourves with approximately 
unit slope. This suggests that the discrepancies 
between Samuel and Bald’s experimental counts and 
values calculated from the equation may in a large 
part be due to the fact that their data are at variance 
with other measurements in the literature. 

It is true that the equation gives low values at 
high dilutions, and this was pointed out and a possible 
explanation offered. It is also true that in this 
range more plants have to be used to obtain accurate 
results, since the error is a funotion of the total 
number of lesions. The use of log paper for plotting 
results exaggerates the weight of measurements at 
high dilutions. 

Finally, the sixteen dilution curves fitted to this 
equation give no indication that its application, at 
least over a considerable range of dilution, is limited 
to highly purified virus preparations. Contrary to 
the idea that only certain cases were chosen, an 
attempt was made to include all published dilution 


curves giving data at high enough concentrations to 
establish the nature of the curve Tho lack of con¬ 
cordance between the dilution data reproduced in 
Mr Bald’s letter and the curves obtained by other 
workers indicates that Samuel and Bald’s data can¬ 
not be used to condemn tho validity of the oquation. 

W J Yon DEN 

Boyce Thompson Institute, 

Yonkers, New York 


• Vontnb Bouce fhomptun Inti , 4, 359-40.1 

• Phytupath , M, 1180-1202 , 191* 

• Ann App Bui, SO, 100-110 , 1911 

• Contrib Boy re Thompson Inst , 7, 17-5 J , 1U 


Coagulation of the Blood as a Chain-Reaction 
In studios on the mochanism of the coagulation 
of blood, I have found that an active principle of 
ooagulation is formed in the process of coagulation— 
a principle wluch can be transferred indefinitely into 
new plasma without decrease in its activity In 
one experiment, 30 y of an active phosphatide 1 was 
added to a certain amount of chick plasma. About 
one minute before coagulation took place, another 
similar portion of plasma was ‘inoculated’ with 
0 03 o c of the first plasma, which was still liquid 
Before coagulation of the second plasma took place 
a third portion of plasma was inoculated , then the 
coagulation time of tho second plasma was recorded 
Then a fourth portion of plasma was inoculated from 
the third, and the coagulation time of the third 
plasma was recorded Inoculation of a senes of 
plasmas was continued m this way successively until 
the ongmal amount of active phosphatide added was 
diluted to 6 X 10* w y, and the experiment was dis¬ 
continued The olottmg time was practically oonatant 
through all the passages 

Further experiments showed that the coagulation- 
active substance formed during tho clotting process 
of blood plasma increases and disappears almost 
instantaneously at the very moment of coagulation 
The formation of the actne pnnoiplo ui the plasma 
occurs shortly after the ‘inoculation’ rather slowly, but 
it increases very rapidly until it reaches an explosion- 
like rate just before the plasma dots As soon as tho 
coagulation has taken place, the activity of the 
principle disappears almost completely The curve 
plotted for the formation of active substance during 
the coagulation process has an exponential form 
A theory of blood coagulation as a cham-reaction 
finds support in our experimental facts It is still 
an open question, on which work is proceeding, 
whether free radicals are produoed during tins process. 
As in cham reactions, we have here an initial reaction 
and a cham interrupting roaction. Tho latter is 
indicated by the sudden decrease in activity when 
the substrate is used up. In our oase the cham 
reaction velooity is exponential, and should belong 
to such a type as foreseen by Christiansen and 
Kramers' and proved expenmentally by Hmshel- 
wood and Grant' for the hydrogen-oxygen system 
In this kind of chain-reaction more than one active 
molecule or free radical of tho kind which started 
the reaction may be set free by any of tho elementary 
reactions. Albert Fischer 

Carlsberg Foundation, 

Copenhagen. May 15. 


> FRober, A., tnd Beobt, B , Buelum Z , MS. 119. 1934 

• ChrtstUoMCL, J A , and Knmen, Z. ftot Chm . 1M, 461, IK 

• Hbabclwooa, 0. N„ ud Ormnt, O H, Pror Boy hoc , A, U 
S9; 1938. 
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Oscillations of Hollow Quart* Cylinders 

With reference to the letter by Ny Tsi-Z6 and 
Tsien Ling-Chao published in Nature of August 11,, 
1034 (p. 214), it is interesting to note that annular 
quarts rings out in a plane perpendicular to the optic 
axis were investigated by Giebo and Scheibe 1 in 
1928, by the luminous resonator method. Such a 
ring, oscillating m its fundamental longitudinal mode, 
was also made by Dye, and was afterwards developed 
to form the primary standard of frequency at the 
National Physioal Laboratory. More recently, 
similar rings oscillating m an overtone longitudinal 
mode have been investigated in an attempt to in¬ 
corporate the moat successful features of the different 
types of quartz oscillators which have been developed 
to form frequency standards m this and other 
countries 

In the type of nng oscillator now being investigated, 
the exciting electrodes consist of two 
brass cylinders around the inner and 
outer edges of the ring. An over¬ 
tone circumferential mode of vibra¬ 
tion havmg six nodes is employed. The 
ring may be mounted rigidly at the 
nodal points so that movements within 
tho electrodes arocompletely eliminated 
By adjustment of tho width of the ring, 
that is, the difference between its in¬ 
ternal and external radii, it has been 
found possible to reduce the tempera¬ 
ture coefficient of frequency over a 
limited range to a few parts in a hundred 
million, which is a hundred times 
smaller than the usual coefficient for 
longitudinal vibrations of quartz Tho temperature 
at which the low coefficient is obtained can be 
adjusted to any desired value 

L Essen 

National Physioal Laboratory, 

Teddmgton May 16. 

> Glebe and Sehelbo. EUUrUdkt XtuhricNen-Ttxtoii, #, SI, 1928 


Plasticity of Crystals of Sylvine 

Attention has frequently been directed to the 
plasticity of crystals of rooksalt when immersed in 
water. Some gee the cause of tho plasticity in the 
removal of surface layers with their cracks and 
defects Others suppose that water penetrates the 
crystal lattice and acts as a lubricant. It is interest¬ 
ing to observe the behaviour of crystals m a state of 
recent formation from solution or melt For this pur ■ 
pose I have made some experiments with sylvine(KCl). 

I find that crystals of sylvine which, like those of 
rooksalt, are brittle under normal conditions, become 
plastic after treatment with water At high tem¬ 
peratures (700 # -780°) sylvine possesses notioeable 
plasticity. it is deformed by small loads. The mobility 
of deformation may be adopted for calculation of 
the visoosity of the crystals, although variable in its 


can be bent so as to form tubes. Fibres 0'2-0*3 mm. 
in thioknees and up to 10 om. m length bend under 
their own weight. 

Consequently sylvine crystals on forming either 
from melt or from solution possess considerable 
plasticity, and must yield easily to mechanical 
stresses This may explain the frequent occurrence 
of bent and twisted crystals 

E W Zehnowitzbr. 

Leningrad. 


Electrolytic Method for obtaining Bright Copper 
Surfaces 

It is possible to polish a copper surface electro- 
lytioally by making it the anode m an aqueous 
solution of orthophosphonc acid at high current 
density (minimum 26 amp ./dm *). This mode of 
polishing is particularly suitable for metallographic 



examinations, and has been used for the examination 
of copper deposits in presence of various oolloida. 

The specimen is first roughly treated with emery 
paper, then cleaned cathodically in an alkaline 
solution and finally inserted for about two or three 
minutes in an aqueous solution of orthophosphono 
acid, 50 per oent by volume of the commercial 
product, specific gravity 1*71. The current density 
wag maintained at 60 amp./dm.’ of the total surface 
The solution had to be cooled to avoid considerable 
inoreese of temperature. Any metallic plate will 
serve as cathode. Gas being vigorously evolved, a 
rotating anode helps to get a uniform effect. The 
mioroscopio analysis of the surfaoe shows the lines 
produced by emery polishing (Fig. 1, A) to vanish 
completely (Fig. 1, B) and an attack by means of the 
usual agents gives the image reproduced on Fig 1, C. 
Should this attack be insufficient, the anodic polish¬ 
ing can be repeated for about thirty seconds to 
obtain a fresh surfaoe ready for another attack. 
This method is much more rapid and more economical 
than polishing by alumina. 

P. A. Jacqubt. 

Laboratoire d’Eleotroohimie de 
l’Eoole Pratique des Hautos Etudes, 

* Paris («•). 


Crystals taken out of the solution in which they 
are grown and wiped with filter paper are very 
plastic at first. If exposed to the air without any 
special drying they beoome fragile in a few bourn. 

Sylvine crystallises in the form of parallelepipeds, 
sheets and fibres; sometimes also m skeleton forms. 

Sheets of 0-1 mm. thickness are so plastio that they 


Twinning in Alpha Iron 
In s letter to Nature of June 1, A. B. Greninger 
reports having observed twinning in alpha, iron. Slow 
cooling through the J, temperature produced twins 
of the banded type, whilst deformation and re- 
crystallisation resulted in twins which were seldom 
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banded. It wan shown by me m 1928 1 that oertam 
strained and annealed alpha iron crystals contained 
twins lying along (112) planes, and furthermore I cited 
evidenoe suggesting that twinning in alpha iron might 
sometimes be associated with twinned gamma iron 
from which it had cooled. It has also been observed*.* 
that on annealing a deformed single crystal of alpha 
iron the polygonal aggregate obtained gives pressure 
figures indicating uniform orientation, and it seems 
likely that this may also be associated with twinning. 

The general importance of annealing twins to the 
metallurgist has hitherto been the evidenoe which 
they afford of the previous history (cold-working and 
annealing) of tho specimen Unfortunately only X-ray 
methods oan bo relied upon to detect them with 
certainty in alpha iron, and now apparently some 
method of distinguishing between the two processes 
of origin is required 

An interesting practical point may be connected 
with this twinning behaviour. Mild steel tinplate is 
said to be more ductile and to have better Erichsen 
values when oold-rolted and annealed than when hot- 
rolled and normalised. The formor process probably 
produces a more highly twinned structure, which for 
crystallographic reasons would tend to deform more 
easily. 

Hugh O'Neill 

L M.S Research Laboratory, 

Derby. June 5 


• L B. Pfelf, Csmegle Menu , J Iron and Steil Iiui , IRS , 1927 


Dissociation Energy of the CO Molecule and the 
Sublimation Heat of Carbon 
The direct experimental values of the sublimation 
heat L of carbon obtained by several authors 1 lio 
between 139 Mid 177 kcal An accurate value can be 
deduced from tho energy of dissociation Deo of CO 
into normal atoms, since the woll-known relations 
(at 0°K.) : 

C<ium.'+ *Oi - CO + 27-6 kcal. 

CO - C(*P) + 0(‘P) - Deo 
C(*P)«m - Cdum + L 
O('P) - *0. + «8-7 koal 

lead to 

L - Deo - 86-3 ± 0-2 kcal. (86-3 kcal. - 3-74 v.e.) 

(1) 

The value of Deo was hitherto not exactly known. 
However, the predisaooiation in the CO(B l l) level* 
gives the upper limit : Doo < 11 -07 v e. We obtain 
the lower limit in the following way : for the upper 
level (A *11) of the fourth positive CO bands, which 
lies 7-99 v.e. above the ground (X‘E) state, 10 
vibration levels (2-41 v.e.) are observed, correspond¬ 
ing tb 7-99 + 2*41 - 10-40 v.e. above the (X>£) 
state. This value isa lower limit for Doo, if CO (A'll ) 
dissociates into normal atoms. By linear extrapola¬ 
tion (which gives ib many oases values which are 
too high) of vibration levels of the (A'll) state we 
obtain about 4 v.e. (v'msx. — 43). that is 12 v.e. 
above the (X l E) state The (A‘lj) state ooold be 
formed only from atoms of equal multiplicity: 
(a) C(*P) + 0(*P) or (6) C(‘D) + 0(‘D) or («) C(‘S) + 
O (*D), eto. Already the interpretation (5) leads to 
Dqo< 6*79 v.e. - 12 - 2-21 v.e. (8-21 v.e. being 
the sum of excitation energies of COD) and O<‘D )). 
According to (1), theni < 5-05 v.e. (110 kcal.) , this 


valuo must be excluded as being beyond the errors of 
determinations of L (it seems also too near to L •» 113 
kcal. for Fo) Consequently, wo must assume that 
CO(A*II) dissociates into non-exoited atoms (if it is 
really a singlet state) and Deo lies between 10-4 v e 
and 11-07 v.e Deo is certainly much nearer to 
tho upper limit, since at tho 10th vibration level 
the convergence is still not sufficiently advanced. 
Doo — 11 ve = 253 6 kcal is probably not in 
error by more than 0 1 v e. Therefore we obtain 
1 = 7 26 ve - 107 kcal The restriction of the 
error limits toO lvo. =*2 3 kcal eliminates one of 
the most important uncertainties inherent at calcula¬ 
tions of formation energies of carbon compounds*. 

P Goldfinoeb. 

W. Lasarbff 

Laboratory of Physioal Chemistry, 

University, Libge 
May 23 


■H Kotin ind M Quoted, £ Pkyt , 27, 305 , 1924 A I. HanhaO, 
and F J Norton, J Amor Chm. Soc , 56 , 431, 1931 

« D Crater and F Brans, Pkyiica, 1, 155 1, 634 , 1934 D N 

Read. Phyi Rev , 45 , 752, 1934 R Schmid and L Oort, Z Pltyi, 
M, 656, 1985 


t Chen Phyi , 1, 606 , 1983 0 T. 


i the press) and Pkyriea (In the press). F Qoldfinaer,! W (LaaareS 
d M Letort, CM , 800, 1593 . 1935. 


In the letter above, whioh I had the opportunity 
of reading m manuscript form, Ooldfinger and 
Lasareff oaloulato the heat of dissociation of CO on 
the basis of thermoohemioal and spectrosoopicsl 
data and give as the most probable value 11 v.e 
with a possible error of not more than 0-1 vo I 
want to direct attention to tho fact that this may be 
independently ohecked by the results of the investiga¬ 
tion by Sohmid and GerC 1 , who observed in addition 
to the known predissooiation in the v = 0 level of 
occurring at J * 38, another predissociation 
(breakdown of rotational structure) occurring at 
J =* 18 of the v *= 1 level The application of tho 
reasoning of Hens berg' to this case shows that the 
lower limit of tho asymptote of the perturbing elec¬ 
tronic level is situated only 40 cm." 1 below the upper 
limit, equivalent to 11-062 v.e, and that its real 
position therefore is 11 06 ± 0-005 v e. This would 
represent the dissociation energy of CO if the 
asymptote really corresponds to the dissociation in 
C('P) + 0(*P) The alternative possibility that it 
would correspond to dissociation into C( l D) + 0(*P) 
and that therefore Doo —1-105 v c. will be discussed in 
detail elsewhere. 

B. Rosen. 

Institut d’Astrophysique, 

University de Lidge. 

* Schmid uid Oort, Z Phy , 81. 656, 1935. 

* Hsrcberg, Ann Phyt , 15, 677, 1932. 21,577; 1985. 


Research and the Library 
We are in substantial agreement with the views 
expressed by Mr. G. E. H. Foxon in Nature of 
June 8, exoept that he has misinterpreted tho 
penultimate paragraph of our original artiole 1 , as 
reference to it will show that it was not our intention 
to burke scientific debates The inclusion of these 
would not be overlooked by an editorial board of the 
oalibre envisaged by us. Our point was that votes 
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of thanks and such superfluous matter or padding 
should be excised. 

On the form of a papor, we feel that the introduction 
is often unnecessarily lengthy, except m the ‘key 
paper’ advocated by us, and ruthless editing could 
reduce its length in subsequent papers without 
sacrifloe of intelligibility We agroo that the incom¬ 
plete paper could bo checked, and our regrot is that 
it does get printed owing to inefficient, editing 
Wo are wholly on the side of Mr Foxon on the 
subject of genuine research and the problem of the 
young worker who is meroly adding professional 
qualification We feel that should publications adopt 
our recommendations genuine research would flourish, 
and the problem of the ‘kilograms’ of contributed 
papers be solved, by the pruiting of good quality 
material with consequent economy of time, cost and 
bulk. .T L Berry 

Wn.FRin Bonskr 

University of Birmingham 
■NlTCM, 184. April 27, 1935 


Prediction of Earthquakes 

As Mr. Broughton Edge reminds us 1 , an earth¬ 
quake is preceded by the building up of stress 
conditions The most direct way of determining 
stress is by the observation of strain, and the amounts 
of strain which have been observed prior to an 
earthquake have been very largo. 

The methods of interferometry would permit 
observation of such strain locally at small expense, 
and the surface stress throughout a large area might 
therefore bo very readily mapped out and a con¬ 
tinuous record made. Such observations could 
scarcely fail eventually to result in foreknowledge of 
these disastrous occurrences 

F Twyman 

Adam Hilger, Ltd , 

98 King’s Road, 

London, N W 1 
June 17 

• NaTCXB, 184, 997, June 15, 1935 


Points from Foregoing Letters 


Further stops towards the elucidation of the 
chemical struoturo of vitamin D (calciforol) are 
reported by Prof I M Heilhron, K M Samant and 
F 8 Spring They suggest a three-ring formula and 
indicate the probable position of the double bonds 
and of the hydroxyl group 

Prof G F Marrian and S L Cohen report that 
their colorimetric method for the estimation of the sox 
hormone, cestnn, in human pregnancy urine, is not 
applicable to the detection of that substanoe in the 
urmo of non-prognant women, where it exists m 
much smaller amounts. 

Experiments with a oosmio ray detecting apparatus 
sanding its own radio signals as it ascends into the 
stratosphere are reported by 8. Vemoff The ap¬ 
paratus is likely to be useful in thinly-populated 
localities where the subsequent finding of self- 
recording apparatus sent up by unmanned balloons 
would prosent considerable difficulties 

The Vegard bands in the afterglow or phosphor¬ 
escence of nitrogen are, according to Prof L Vegard, 
due to a recombination of nitrogen atoms, derived 
from molecules dissociated by the bombarding rays. 
This view links phosphorescence phenomena with 
chemi-luminescenoe. 

Dr T E Sterne suggests that if the apparently in¬ 
consistent problem in inverse probability, recently 
proposed by Dr. Dingle, ts regarded as a problem 
in association, it is seen to be really self-consistent, 
and that the method of association reveals the nature 
of the fallacy involved m the use of inverse prob¬ 
ability when the prior probabilities are unknown. 
Dr. Dingle, while admitting that suoh a combina¬ 
tion, giving a imiquo result, is possible, claims that 
it has nothing to do with probability. 

Mr. R. Maxwell Savage records that the toad, 
Bombina vanegata xwnvgata, has laid eggs in captivity 
at the age of three years. Males showed vigorous 
sexual behaviour at two years old, and signs of 
typical sexual reactions were seen m animate only 
one year old. 

While agreeing with Sir Arthur Smith Woodward’s 
wanting that similar fossil animate may have developed 
Independently in widely separated areas and are, 


therefore, no definite proof of Wegener’s continental 
drift theory, Prof A E Trueman points out that 
identity of succession of similar forms in comparable 
sequence m the Upper Carboniferous rocks of western 
Europe and eastern America does provide strong 
support for the theory. 

An active principle responsible for the coagulation 
of the blood is described by Dr Albert Fischer The 
active substance is apparently formed during the 
clotting process of the blood plasma and disappears 
almost instantaneously at the very moment of coagu¬ 
lation ; it can, however, be transferred indefinitely 
into new plasma without decrease in its activity. 

An improved typo of cylindrical quartz oscillator 
(used m television), with a temperature coefficient 
of frequency a hundred times less than the usual 
coefficient for longitudinal vibrations of quartz, is 
described by L Essen 

Prof E W Zehnowitzer finds that crystals of 
sylvme (KC1), like those of common salt, lose their 
brittleness after treatment with water. Suoh crystals 
recently prepared from a molten state similarly 
possess considerable plasticity, which may explain the 
frequent occurrence of bent and twisted crystals 

A new, rapid and economical electrolytic method 
of preparing polished copper surfaces for metallurgical 
examination is illustrated by P. A. Jacquet. The 
copper is made the anode m an aqueous solution of 
orthophosphorio acid, and a high current density is 
used. 

Hugh O’Neill dismisses the twinning of crystals of 
alpha iron, which is soft and magnetic and the chief 
constituent of wrought iron, as evidence of previous 
history (cold-working and annealing) of the metal; 
he recalls his fbrmer suggestion that twinning in alpha 
iron might sometimes be associated with twinned 
gamma iron (non-magnetic) from which it had cooled. 

The heat of sublimation of carbon, a constant 
used in calculating the energy of formation of carbon 
compounds, has a value of 167 k.cal. according to 
calculations by P. Goldfinger and W. Lasareff. They 
deduoe its value from the energy of dissociation of 
carbon tnonoxjde into normal atoms, as determined 
by therraochemioal and speotroeoopieal methods. 1 
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Research Items 


'Diminutive' Flint Implements Diminutive (lint lm 
plements—-to bo distinguished both by their form 
and their cultural associations from the microlith of 
upper palaeolithic and early neolithic age—have been 
found in pliooene and pleistocene deposits in Suffolk, 
Lincolnshire and the Thames Valley In describing 
their characteristics, Messrs J Reid Moir and J. P T 
Burcholl point out (Antiquaries J , 15, 2) that on 
two previous occasions only, so far as they oan 
ascertain, have similar implements been recorded, 
the first being by M E Pittard in 1008 m the valley 
of the Rebidres, Dordogne, and the second in the 
account of the implements found with the relics of 
Poking man m the cave of Chou Kou Tien Those 
diminutive implements do not show the characteristic 
forms of the microlith, but are rather diminutive 
forms of the industries with which they have been 
found m association As regards their age, the 
specimens now described belong to four different 
periods, of which the latest is much older than 
upper Aurignac The earliest of the Suffolk imple¬ 
ments are of pliocene age and pre-palaiolithio type, 
coming from the Suffolk bono bed beneath the Red 
Crag Next comes St, Aoheul and early Le Moustier 
scries from the 'Middle Glacial Gravel’ (held to be 
of second Interglacial age) underlying the upper 
chalky boulder clay Next are implements from the 
Upper Chalky Boulder Clay ; and lastly those from 
the Lower Floor of late Le Moustier or early Aurignac 
age m Bolton and Co’s briokfield, Ipswich The 
Lincolnshire implements come from the 100 ft and 
50 ft raised beaches below the brown boulder clay, 
and are middle to upper Le Moustier , and those 
from the Thames Valley come from the base of the 
50 ft. terrace of post-Combo rook age, while others 
may be derivod from the Boyn Hill 100 ft. terrace 
and possibly from the 50 ft terrace of pro-Combe 
rock ago. The maximum length of these flints is 
two inohea and the minimum is | in. Their purpose 
seems beyond conjecture 

Equatorial Islands of the Pacific. In 1924 the Whip¬ 
poorwill and Kaimiloa Expeditions of the Bernice P. 
Bwhop Museum, Honolulu, visited the low coral 
islands lying within six degrees of the equator which, 
though uninhabited when discovered by Europeans, 
are supposed to have served as resting places for 
the Polynesian voyagers in their journeys. The 
results of the search for archaeological remains have 
been recorded by Mr. Kenneth P. Emory (Bull. 
123, Bernice P Bishop Museum). On Howland 
Island, previously reoorded excavations and mounds 
were examined, the most important being an irregular 
crescent-shaped pile of coral and shells, 18 ft. long, 
and a* low circular enclosure. On Washington Island 
no artefacts of local origin have been found ; but 
ancient stone-wall enclosures appear on the south 
coast, On Fanning Island an enclosure of dressed 
stones and a tomb near the oable station were 
inspected) but no excavation was permitted. The 
enclosure agrees in structure with Tongan and 
Tongarevan maraes, but, outside these, has no 
parallels m Polynesia. Similar stone vault burials 
are widely distributed in Polynesia and are especially 
characteristic of Tonga. In Christmas Island all the 
principal sites, except those on the east coast, were 
visited. They oonsiet of house sites and platforms, 


coconut groves and ruins, and graves There is no 
definite evidence of Polynesian settlement, and two 
village sites have yielded no artefacts, indicating 
temporary occupation Petreglyphs are too indefinite 
to be associated with any particular area The traces 
of Polynesian visitors belong to different periods and 
come from various directions Jarvis Island produced 
no Polynesian ruins or artefacts Three well preserved 
maraes were found on Malden with smaller maraes 
and a number of rums. Thoy resemble strikingly 
those of Raivavae and suggest an occupation of 
several generations No arehaologioal remains are 
reported from Starbuck Island 

The Termite Population of a Mound Colony Termites 
of the species Enter me# exitiosus, Hill, form mound 
nests in parts of Australia, and an attempt has been 
made to asoertam the total number of individuals 
mhabitmg such a colony In carrymg out such au 
estimation, there has to be taken into account the 
fact that all the tormites living m a particular mound 
are never present within such a mound at any one 
tune, Messrs F O Holdaway, F. J Gay and T 
Greaves have recently published an article embody¬ 
ing the results of their investigations of this subject 
(J Conn Set and Ind Res , Australia, February, 
1935) The observation that the number of inch 
viduala of the afore-mentioned species present in a 
given mound is greatest during the cooler months 
of the yoar led them to study the population of the 
mounds during such periods Four mounds, not 
differing greatly in size, were dug up and their popu¬ 
lations calculated by a method of weighmg It was 
estimated that 65-70 per cent of the termites in the 
mounds were encountered and, on tins basis, the 
aotual population was calculated to range from 
747,000 to 1,806,500 individuals The proportions of 
individuals in the most populous mound worked out 
as 1,561,400 workors, 201,000 Boldiers and 44,100 
nymphs The size of the mound in question was 
3ft 4m X 3 ft 5 m X 19 in high 


Wing and Halter of Ttpula. J Zadwiliohowski ( Bull 
Internal Acad Polonaise Set LeUres, 2, Oct -Dec 
1934) has mvestigatod the innervation and the sense- 
organs of the wings of one of the daddy long-logs. 
Ttpula paludosa, employing vital staining by ronga- 
hte white for the nerve elements He describes the 
distribution of the sense-hairs, sense-bristles and 
sense-papilla on the wing and the three chordotonal 
organs which are present near the base of the wing 
He regards the innervation as more primitive them 
that of any other dipterous wing hitherto described 
and as indicating that Ttpula is very nearly related 
to Panorpa, the nerves and sense organs of the wing 
of whioh he described in a paper m the same journal 
in 1933. In a farther paper the author describes the 
results of corresponding investigations by similar 
methods on the halter of Ttpula paludosa, on which 
are sense-hairs of two types, sense-papilla arranged 
in five groups, and six chordotonal organs After 
discussing the distribution of the nerves m the halter 
and the homologies of the parts of the wing and the 
halter, he concludes that the halter, in contradis¬ 
tinction to Buddenbrook’s view (1919), is to be 
regarded as a rudimentary wing with a remarkable 
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accumulation of sense organs, m consequence of 
which it plays a notable part in the sensory life of 
the fly. On the basis of these morphological investi¬ 
gations the halter has assumed no new function, that 
is, none foreign to the wing, from which it has arisen. 
The halter is a transformed hind-wing 

Water Requirements of Indian Crop Plants. Following 
the methods of the American investigators, Briggs 
and Shantz, Prof B. N Smgh and two research 
students, R. B Singh and K. Singh, have examined 
the water requirements of fifty-seven species and 
varieties of cereals, cotton, sugar cane, eto., when 
grown at the experimental station of the Institute of 
Agricultural Research, Benares Hindu University 
(Proc Indian Acad. Sci., 1, No. 9, March 1935). The 
plants are grown m pots with carefully controlled 
water supply and, in the end, the total water trans¬ 
pired is divided by the dry weight produoed, the 
roots being included in the yield, as was not done by 
the American experimenters. The amount of water 
available m these experiments seemed to control the 
yield of the varieties; the most efficient varieties, 
it is concluded, have a relatively short life cycle 
when the use of water is reduced to a minimum It 
is suggested that, under Indian conditions, these 
efficient varieties should be grown so that the number 
of irrigations might be controlled and thus the cost 
of production diminished. In their demand for water, 
sugar cane crops proved most greedy, and then in 
order came tobacco, cotton, nee, potato Other 
cereals, wheat, oats, barley, as also linseed, pea and 
mustard, had a much lower water requirement. 

Gondwana Deposits of Brazil. Many new observa¬ 
tions on the Oondwana rocks of southern Brazil are 
recorded m a paper by V. Oppenhoim entitled 
“Rochas Qondwanicas o Geologia do Petroleo do 
Brasil Meridional” (Mm. Agno., Dept. Nac. Prod. 
Mm Bol., No 6. Rio de Janeiro, 1934). The author 
gives a new stratigraphic scheme along the lines of 
those of White and Oliveira, recording for the first 
time the existence of several unconformities within 
the Santa Catarina System. Especially notable is 
the one between the Lower and Upper Strada Nova, 
the lower member considered to be Permian while 
the upper one, with the pelecypod fauna described 
by Cowper Reed, is of Upper Triassio age. There 
seems also to be an unconformity between the Upper 
Strada Nova and the Rio do Rasto group as well as a 
local one between the last named group and the 
Botucatfi sandstone. The author regards the 
Bomto group (lower member of the Tubarfto senes) 
as partly glacial, stating that in several localities coal 
seams are known underlying glacial deposit* that 
seem to be in situ. These observations are of great 
interest because until now all the glacial deposits 
of Southern Brazil were indiscriminately referred to 
the Itarart? series. It is shown that the tectonic 
structure of the Paran* Basin corresponds in a general 
sense to a geo-synolinorium with the character of a 
‘Grabea’ between Lat. S. 18° and 24°, and of a 
monocline! between Lat. S. 24° and 33°. The 
internal strut)turn is one of faults sn enchtion from 
east to weet, intensively developed in successive 
degrees of small individual throw. The paper is 
illustrated with more than thirty geological profiles 
based on Add observations and deep boring, and with 
a geological map to the scale of 1; 2,750,000 com¬ 
prising the Brazilian States of Rio Grande do Sul, 


Santa Catarina, Parana, S&o Paulo and parts of 
Minas Geraes, Goiaz and Matto Grosso as well as 
the neighbouring Republic of Uruguay and parts of 
Paraguay. 

Extraction of Oil from Oil Shales and Torbamtes. Great 
Britain is at the present time importing most of its 
requirements of petroleum and petroleum products 
Eoonomioally, this position may be sound Bince there 
are adequate resources of these commodities for some 
time to come. Politically, however, such dependency 
on foreign supplies is dangerous, ob was demonstrated 
during the War. For this reason, attention is being 
constantly focused on the possibility of obtaining 
liquid fuel from domestic resources Hydrogenation 
of coal, tar or creosote is being carefully investigated , 
also production of liquid fuels by synthesis from 
carbon monoxide and hydrogen, by fermentation to 
alcohol vegetable products, by polymerisation of 
oertain hydrocarbons, and extraction of oil from oil 
shales, sands and torbamtes. Messrs. Salermo, Ltd , 
of 14 Waterloo Place, 8.W.1, have done a considerable 
amount of research m connexion with the last possi¬ 
bility, and have recently issued a technical pamphlet 
on the subjeot. A brief account is given of the 
characteristics of oil shales and torbamtes, their 
distribution and possible origin. From this it becomes 
apparent that oil-yielding products vaiy substantially 
in chemical and physical properties, and it is not 
possible to specify one plant as adequate for the 
extraction of oil from all types of material. The 
firm has, however, by dint of prolonged study of 
the ‘primary variables’, namely, rate of heating, 
temperature and carbonisation and rate of removal 
of oil vapours and gas, achieved a system of retorting 
which approximates closely to established principles. 
The Salermo retort and process are clearly described 
and illustrated in the pamphlet already referred to, 
and in addition carbonisation result* are furnished 
of representative materials after treatment in this 
plant. 

Volumttric Determination of Copper. The lodometrio 
determination of copper depends on the addition of 
a soluble iodide which precipitates cuprous iodide 
and liberates iodine , the latter is titrated with thio¬ 
sulphate. It is well known that the method has 
certain difficulties The reaction 2 Cul, — 2 Cul + I, 
does not go quite to completion when the iodine is 
titrated, and some iodine appears to be absorbed 
by the precipitated cuprous iodide, which is always 
coloured instead of white at the end point. The 
addition of potassium thiocyanate with the iodide, 
which precipitates ouproua thiocyanate instead of 
iodide, does not give good results, because both 
iodine and thiooyanogen are liberated simultaneously 
and react with each other. H. W. Foote and J. E. 
Vance ( J . Amer. Ohom. Soc., 57, 846 ; 1936) obtain 
better results if the titration with thiosulphate is first 
carried out to the point when starch is added. After 
adding starch, the titration is continued nearly to 
the end point usually observed, when about 3 gm. 
of ammonium thiocyanate is added for 60 c.o. of 
solution The blue oolour immediately deepens. 
When the thiocyanate has been dissolved by stirring, 
the titration is finished. The end point is exceedingly 
sharp and the precipitate is white instead of sllgmly' 
brownish, probably because the cuprous iodide & 
transformed, at least on the surface of the particles, 
into thiocyanate and the small amount of adsorbed 
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iodine 1 a liberated. Considerable changes in hydrogen 
ion concentration have no measurable effect on the 
accuracy. The reaction takes place in stoichiometric 
proportions within one part m 1,600. 

Shock Wave of an Explosion and Rate of Detonation. 
When an explosive is tired from a borehole with no 
filling above the charge, it not only emits flame and 
a considerable volume of gases, but there is also a 
‘shock’ wave transmitted to the surrounding atino- 
sphore This produces the concussion effect felt m 
the ear to a varying extent when ‘shots’ are fired 
D. B. Gawthrop has doscribed experiments to show 
how the shock wave is affected by the rate of detona¬ 
tion (J. Franklin Inst , April) It advances in the 
an ahead of any forward movement of the gases 
from the explosivo If in unconfined space it expands 
spherically in all directions, its velocity diminishing, 
and it ultimately degenerates into a normal sound 
wave. The paper desonbes a research made to deter¬ 
mine the velocities of the shock waves sent out by 
the explosives at widely differing rates of detonation. 
Definite indications had been previously obtained 
that the rate of detonation is a factor which affects 
the safety of the explosives when fired in the presence 
of firedamp. It was found that with a certain oharge 
the average speed of the shock wave at a distance of 
10 cm. from the mouth of the borehole was 1,135 
metres per second, but at 138 cm. it was only 350 
m p.s Quadrupling the weight of the oharges, tlio 
corresponding speeds wore found to have increased 
to 1,670 and 450 mpi respectively The experiments 
made showed that the rate of detonation had no 
effect on the velocity of the shock wave sent out 
As the weight of the charge increases there is a decrease 
in safety in firedamp, and we now know that there 
is also an increase in the velocity of the shook wave 

Preservative Treatment of Wooden Sleepers. As a re¬ 
sult of the work and researches of Sir Ralph Pearson 
and others, carried on by successors, Forest Bulletin 
No. 85 (Delhi! Manager of Publications, 1934) has 
recently appeared entitled “A Record of the Results 
obtained with Experimental Treated Sleepers laid in 
Indian Railways between 1911 and 1916”, by S 
Kamesam of the Wood Preservation Section of the 
Research Institute at Dehra Dun. Between 1911 
and 1916 some thousands of wood sleepers of several 
species of Indian timbers were treated with different 
preservatives at Dehra Dun and thon laid down by 
the railway authorities in the various railway systems 
of India. As a result of these experiments, the 
confidence of Indian railway engineers m wood 
preservation has been steadily and definitely 
strengthened. Coal-tar creosote, as in other parts 
of the world, has given excellent results The Indian 
railways are thoroughly satisfied with a creosote- 
crude Ail treatment for their sleepers, and it has 
beoome the standard treatment during the ‘ last 
decade. In reviewing, however, the results obtained 
in the present series of test sleepers, and considering 
that creosote costs in India more than twice as much 
as it does in'Europe, Mr. Kamesam states that there 
are great potentialities for cheaper preservatives, 
such as arsenic, on the basis of wood preservative 
“effieieooy for a unit of cost”. Tabular statements 
record the number of the sleepers laid in different 
parts of India (except the south), and give data as 
to the method of treatment and their subsequent 
Jift-histdry. 


Pulsation in Electric Mains. We liave now through¬ 
out Britain hundreds of very powerful dynamos 
(alternating current generators) all work mg practically 
in step with one another although the frequency is 
50 per second. In the early days of electricity supply, 
John Hopkxnson found mathematically that two 
alternators could run m parallel with one another, 
a slight falling out of step being accompanied by 
powerful forces tending to make them fall into step 
again. Practical experience has shown that instability 
may arise from the nature of the load, and if wo have 
many machines working in parallel and inter¬ 
connected by long mams, serious pulsations of 
the current may be sot up which may open the 
circuit breakers and interrupt the supply. In a 
paper by W D Horsley read to the Institution 
of Eleetnoal Engineers on March 28 an investiga¬ 
tion is made of different conditions of operation 
wluoh may give rise to these pulsations The 
value of automatic voltage regulation w discussed 
and it is shown that it is of considerable value 
in increasing the load limit and stability of an 
alternator. When it is used, the load of the system 
is only limited by the values of the constants of 
the transmitting line In America the correspond¬ 
ing problem is more difficult because the power 
stations have to bo interconnected by very' long 
transmission lines In addition, they have large 
hydro-electr 10 plantB linked together with steam 
generating plants. In designing the British grid 
full advantage was taken of experience gamed 
abroad Luckily the lightning problem is not a 
serious one in Groat Britain Tho most severe 
types of disturbance we suffer from arc due to 
faults m the network, and so tho quioker tho speed 
of operation of protecting apparatus and switch gear 
the better 

A Test Recorder for Electric Lamps. The manufacturer 
of incandescent lamps is obliged, in order to control 
the quality of his product, to make a large number of 
life tests pf individual samples In order to get the 
maximum benefit from these tests, they have to bo 
made on a large scale undor expert supervision The 
large consumption of electric energy during the 1,200- 
hour test is quite a serious addition to the oost of 
manufacture of tho lamp It has now been found 
that by increasing the voltage applied over the rated 
voltage of the lamps, the time necessary for the 
complete test can be considerably shortened For 
example, the life-history of a batch of lamps which 
would normally average 1,200 hours burning could 
be found in twelve hours. In the O E O. Journal of 
May, G. Chehoti gives a full description of the test 
reoorder used by the Osram-G E C. works This 
works has had considerable experience of the 
shortened method of testing, but before the intro¬ 
duction of the reoorder it was found that the necessary 
continuous supervision for the 12-hour test put a 
great strain on the supervisors, as unless the time 
at wliloh each of a long row of lamps bums out 
was reoorded with fair accuracy, largo errors arose. 
Human frailty is a large factor as the work is ex¬ 
tremely monotonous, ami it is practically impossible 
to check the records Hence an electrical reoorder 
which would relieve the worker of this dreary task 
and give a permanent record of unimpeachable 
authority was weloomed. In the full-life test at the 
rated voltage, it is customary to mako checks every 
12 hours; in the abbreviated tost they are made 
every six minutes. 
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The David Dunlap Observatory, Toronto 

A LTHOUGH most of the astronomers of Canada the large telosoopo and dome which were described 
. are graduates of the University of Toronto, and illustrated in an article in Nature of October 
hitherto the University has possessed no observatory 14, 1933 Sir Frank Dyson gave the good wishes of 
This want has been recently supplied by tho mum- the Royal Astronomical Society, and congratulated 
Sconce of Mrs D A Dunlap, who has presented tho Prof Chant on the great interest in astronomy in 
University with a 74-inch reflecting telescope, as Canada, which was in large measure due to him. 
well as a handsome administrative building The Short addresses wore given by Prof. H. D Curtis, 
inauguration ceremony took place on May 31, the direotor of the Observatory of the University of 
chair being taken by the president of the University, Miolugan, Prof. V. Slip her, director of the Lowell 
Canon Cody, m the presence of the Lieutenant- Observatory at Flagstaff, Prof H. Shaploy, director 
Governor, Dr Bruce, Sir Robert Falconer (a former of the Harvard College Observatory, and Dr W. E. 
president of the University), Mr. Mackenzie King (a Harper, director in charge of tho Dominion Observa- 
former Prime Minister of the Dominion), professors tory at Victoria 

of tho University, and astronomers from Great The Observatory is situated in 180 acres of ground 
Britain, Canada and the United States, and a on Riolimond Hill, some twelve miles north of 
thousand interested visitors Toronto, from whioh a beautiful view extends in all 

After a dedicatory prayer by the Rev. E W. directions It is sufficiently distant from Toronto 
Wallace, Chancellor of Victoria Collogo, tho chairman to avoid smoko and glare, and yet near enough to 
read letters of congratulation from the president of the University. The number of good observing 
the International Astronomical Union, the president nights is estimated at about 120 in the year. The 
of tho Royal Astronomical Society of Canada, Sir administration building is a handsome structure of 
James Jeans and Sir Arthur Eddington He then stone, surmounted by three domes for smaller 
called on tho architect, who handed a golden key to telescopes. It contains office and computing rooms, 
Mrs. Dunlap. She opened the door with the words, a library and well -equipped workshops The large 
“In loving memory of my husband, David Alexander telescope is in a steel dome with the necessary 
Dunlap, I now present this astronomical observatory insulating material to dimmish changes of tem- 
to the University of Toronto, believing this memorial perature, and was constructed by Messrs Sir Howard 
will express his deep interest in astronomy, and I Grubb, Parsons and Co The general appearance of 
hope through its equipment great advances will be the telescope in relationship to the dome la very 
made in the scicnoo”, and handed the key to Dr. satisfactory The clockwork and the electrical move- 
B M Macdonald, chairman of tho Board of Governors, ments of the telescope and dome fulfil all require- 
After a warm expression of thanks by Dr ments. The mirror of 74 inches is of pyrex, made by 
Macdonald, a sincere tribute to Mr Dunlap was the Coming Company of New York. The grinding 
paid by him and by the Lieutenant-Governor and figuring of the mirror were carried out at New- 
The president then called on Prof. Chant, the castle, under Mr Cyril Young’s direction, by Mr 
director of the Observatory, and noted that the Armstrong, the very competent artist of the firm, 
inauguration had been fixed on Prof. Chant’s The spectroscope was constructed by Messrs. Adam 
seventieth birthday Prof Chant referred to Mr. Hilger, Ltd., and is admirably adapted to determine 
Dunlap’s groat interest in astronomy, and said that velocities in the line of sight for which the instrument 
in 1926 he ventured to lay the project of an observa- will be generally used. Telescope and spectroscope 
tory in Mr. Dunlap’s memory before hor The found- were thoroughly tested by Mr R. K Young. In 
ation stone was laid in 1932 by Mr Moffatt Dunlap Mr Young, Mr. Hogg and Mr. Millman, Prof. Chant 
“To Mrs. Dunlap all the credit is due ; were it not has an able, experienced and enthusiastic staff, 
for her there would be no observatory hero ” We may look with confidence for an excellent out* 

Mr Cecil Young, manager of the firm of Sir Howard put of work from the David Dunlap Observatory. 
Grubb, Parsons and Co., then gave an account of F. W. Dyson. 


Humoral Transmission of Nervous Impulses* 

I N 1921 it was proved for the first time that the do not influence the function of their effective organs 
modifications of the heart’s funotion, oaused by otherwise than by this release. But we must attribute 
stimulation of its nerves, are due to substances to them an influence—independent of the release 

liberated by the stimulation, called transmitters : of the transmitters—on the amntwity of their effector 

aoetylohohne and an adrenaline-liko body respectively, organs ta peripheral, direotly applied stimuli, 

which in their turn bring about the effects of stimula- The discovery of the humoral transmission of 
tion This ‘humoral transmission of nervous impulses’ nervous impulses discloses the hitherto obscure 

occurs, not only in the heart, but also with stimulation mechanism of the effeot of nervous stimulation in 

of all the other vegetative nerves. Whether it also general, and also particularly of peripheral inhibition, 

happens within the somatic nervous system is not As to the point of attack of nervous stimulation, 

yet settled. that is, the localisation of the release of the trans- 

The nerves releasing transmitters on stimulation mitters, there are two possibilities i either the 

nerve-ending or the effective organ. There are many 
b or oSu arguments against the latter possibility, but the 

’ former is supported by the following : (1) after nerve 


• Bubrtwjoe of the Ferrfer Lecture delivered 
ta l “ 7 
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degeneration, the transmitter disappears, even in 
oases in which the effective organ is not degenerated 
at all, (2) on stimulation of the preganglionic cervical 
sympathotio the transmitter is liberated, not within 
the ganglion cell, but at the synapse—in other words, 
from the nerve-ending Regarding the mechanism 
of the release we have to considor also two possi¬ 
bilities • either the transmitter is newly formed by 
the nerve-stimulation, or it is made diflusible, being 
split off from a combination already present in the 
nerve-ending. The decision between these alternatives 
cannot yot bo made 

The lapse of time between the nerve-stimulation 
and the response of the reacting organ is extremely 
short, even m organs like tho heart, whero the trans¬ 
mitter has to pass a certain distance in order to roach 
the effector cells The transmitters disappear somo- 
what quickly, tho time of disappearance being do- 
pendent on the typo of action which they have to 
produce 

Tho point of attack of the transmitters is not a 
part of the neurone, but the functioning, effective 
organ itself The fact that the transmitters, when 
artificially injected, mainly act at points m relation 
to which they are normally liberated, can be given, 
as yot, only a teleological interpretation Since the 
transmitters can diffuse into the blood from the point 


of their release, they can. in principle, also affect 
remote organs, though under physiologioal conditions 
this may never happen Obviously such a distant 
action is unnecessary, as such needs are fulfilled by 
the hormones 

Finally, the question is consideitnl whether tho 
difference between the action of the hormones and 
that of the transmitters concerns only the sphere 
or also tho character of their action The hormones 
of two of the ductless glands, both being neurotropic 
and difformg from all other ductless glands by pro¬ 
perties common to them only—the adrenal medulla 
and the posterior lobe of the hypophysis—initiate or 
modify, according to need, the specific function of 
tho organs, as the nerves or the transmitters do 

All tho other ductless glands aro not nourotropic , 
they depend largely on the anterior lobe of tho hypo¬ 
physis regarding their development and state , their 
secretion is going on continuously apd automatically, 
though partly controlled by the nervous system. Their 
action is concerned less with the specific functions 
of organs than with general conditions —state and 
metabolism In other words, there aro differences 
not only regarding the sphere but also regarding the 
character of the action of the nerves and the trans¬ 
mitters, on ono hand, and that of the hormones on 
the other. 


Cosmic Ray Results of the American Stratosphere Balloon Explorer J 


B RIEF accounts have been given in Nature' of 
the flight of the American stratosphere 
balloon Explorer I and the subsequent mishap by 
which it was at first feared that most of tho valuable 
photographic records had been destroyed. Sub¬ 
sequent expert development of the films shows that, 
whilst the whole of the objectives have not been 
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secured, those reoords that have been saved have 
yielded interesting and confirmatory results to 
collateral researches. 

Swann and Locher have contributed an article on 
“The Variation of Cosmic Ray Intensity with 
Direction m the Stratosphere”, and Millikan a short 
article on tho results of the flight m “Stratosphere 
Series, No. 1” of the U.8. National Geographic 
Society. In the former of these researches, as many 
as 168 Geiger-Miiller counters were employed These 
were disposed as in Figs lo and 16 In each case 
three counters close together form a unit, and corre¬ 
sponding ones 6f the nine counters on either the right 
or duplicate left side of Fig la must be influenced 
for a count. There were four such banks for the 
directions 0°, 80°, 60° and 00° to the vertical. In 
Fig. la, the counters are in the 0“ position. The 
whole system was now duplicated as in Fig. 16, with 
the addition of a wall or partition of six neutralising 


counters dividing each bank. Apart from the influence 
of this wall on the time resolution, the arrangement 
of counters in Fig 16 would have the greater directive 
tendency Two systems of recording wore employed, 
one in which the total number of counts in a given 
time was integrated, and the other in which each 
individual count was recorded and timed. The 
curve of the spatial distribution of the rays at an 
altitude of 40,000 ft for the two arrangements of 
the counters is shown in Fig 2, in which the curve a 
corresponds to the arrangement of Fig la and the 



curve 6 that in Fig. 16. The number of counts varies 
from about 6 per minute for rays from the horizontal 
direction to about 20 per minute from tho vertical 
at this height, whilst the more recent results from a 
flight by J. Piccard in America give similar curves 
up to 63,000 ft The dottod curve a, which includes 
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showors as well as individual rays, seems to show 
that the showers, on the whole, tend to come from the 
zenith. 

When the average ourve is integrated ovor a 
hemisphere and compared with a similar integration 
at sea-lovel, the ratio of the counter actions at the 
two heights is 64 Millikan’s result with a thin-walled 
ionisation chamber at 40,000 ft. is J «= 260 ions per 
c c. per sec , so that if counter action is to be com¬ 
pared directly with volume ionisation by cosmio rays, 
the value of J at sea-level would be 260/64 = 3-9 
ions per c c per sec. As against tins value for J 
three direct determinations are quoted, namely, 
Millikan 2-4, Compton 1 9, Hoffmann 1 0 Com¬ 


parison of the mean of theso three figures with *3-9 
indicates that oounter action does not increase at 
the same rate with altitude as volume ionisation in 
a given locality This is generally taken to mean 
that there is an increasing admixture of particles in 
higher altitudes that will not penetrate the counters 
but that will penetrate the walls of the ionisation 
ohamber 

The Neher recording shielded electroscopes were 
destroyed in the orash, but an unshielded one gave 
a record up to 60,000 ft The result for J agrees with 
that of the Fordney Settle flight of November 1933 

1 NaTDBS, 184, 132, July 28, 1934 . 707, Nov 3, 1934 , 138, 299, 
Fob 23, 1935 


Surface Chemistry and its Industrial Applications 


F EW industries are not dependont, at some stage 
in their processes, on reactions between matter 
in different states of aggregation, and consequently 
few industrial chemists can afford to ignore the 
recent developments in our knowledge of the physical 
and chemical changes that occur at surfaces. It is 
not surprising, therefore, that there was a record 
gathering for the discussion on the theoretical aspects 
and industrial applications of surface chemistry 
arranged by Section B for the Melbourne Centenary 
meeting of the Australian and New Zealand Associa¬ 
tion for the Advancement of Science. Prof, J C. 
Earl was sectional president. 

Dr. T. Iredale, openmg the discussion, reviewed 
rooent advances in the theory of surface chemistry, 
and other theoretical papers were presented by Dr. 
J E. Mills on “The Recombination of Atoms and 
Free Radicles at Surfaces” and Dr. N. 8. Bayliss on 
“A Critical Review of tho Paraohor". The contention 
that the parachor is of little value m determining 
the constitution of organic compounds was sup¬ 
ported by Dr. R. A. Robinson. Mr. R. S. Burdon 
discussed the influence of carbon dioxide and hydrogen 
on the surface tension of mercury. Measurements 
of the amount of gas liberated by decreasing the 
surface area of a mercury surface prove that it 
adsorbs a urumolecular film that is tenaciously held, 
even in high vacuum. Prof E. J Hartung and the 
staff of tho Chemistry Department of the University 
of Melbourne prepared a remarkably clear film of 
the Brownian movement in colloidal solutions. This 
film demonstrated the disintegration of benzo- 
purpunn, the coagulation of copper ferrocyamde by 
sunlight, and the eleotrophoretio movement of the 
particles in either direction as the polarity of an 
applied electrical field was reversed. With a screen 
magnification of 40,000, the translational, vibrational 
and rotational movements of oolloidal particles were 
clearly seen. 

Papers dealing with industrial applications of 
surface ohemiatry were delivered by Mr C. Blazey 
on “The Effect of Service Conditions on Metal 
Surfaces”, Mr, A. R. Hogg on “The Contact Process 
for Sulphurio Acid” and Mr. J. 8. Wilson on “A 
R4sum£ of Current Theories of the Process of Dyeing 
Textile Fibres”. No single theory of dyeing has yet 
been able to explain how the various types of dye are 
taken up silk, oetton and wool fibres. 

At a joint discussion with Section H on “Corrosion”, 
papers were delivered by Prof. J. N. Greenwood on 
7 The Combined Influence of Stress and Corrosion on 


Metals”, Prof A. Bum on “Cavitation in Turbines 
and Centrifugal Pumps”, Dr. G A. Elliott on “The 
Passivity of Metals in relation to Corrosion”, Mr. 
P. F. Thompson on “Modem Theories of the Corrosion 
of Metals”, Mr. C. J. Griffiths on “Eleotrolytio 
Corrosion” and Mr. V, Wardell on “Inhibitors of the 
Acid Corrosion of Metals” Mr Wardell, discussing 
the cleaning of iron for galvanising, enumerated a 
great variety of substances that, though not pre¬ 
venting tho removal of scale by acids, greatly reduce 
or even prevent the dissolution of iron Glue is 
commonly used for this purpose. Generally known 
as inhibitors, these substances are used also for 
cleaning boilers and water mains The addition to 
hydroohlono aoid of a little arsenic chloride, while 
preventing dissolution of the steel base of galvanised 
iron, does not seriously retard the solution of the 
zinc coating. 

Most of Australia's secondary industries, being 
still in the early stages of development, are forced 
to concentrate upon the solution of purely local 
problems. The base metal mining industry, however, 
grateful for benefits from the researwrWork of other 
countries has, with the co-operation of the University 
of Melbourne, established a research laboratory for 
the investigation of the fundamental physioo-ohemioal 
principles underlying the flotation process. Mr. H. 
Hey, opening^ discussion on the chemistry of flota¬ 
tion, outlmedTits development from the laboratory 
stage, through tho original large-soale operations at 
Broken Hill, to its present world-wide application 
to a great variety of ores Mr. A B Cox and Dr. 
Ian W. Wark then described the work of the Uni¬ 
versity laboratory. Tho flotation of a mineral depends 
upon its surface being modified so that it will adhere 
to an air bubble. Contact angle gives a quantitative 
measure of the condition of the surface. The influence 
of the adsorption of various orgarno compounds 
known as collector a on the magnitude of the angle 
of contact, and the influenoe of several inorganic 
compounds on their adsorption, have been deter¬ 
mined. It is concluded that a ummoleoular orientated 
adsorption of the collector is responsible for the 
attachment between mineral and air bubble. There 
is not yet agreement as to the mechanism of 
adsorption. 

At a luncheon given by -the Australian Chemical 
Institute, Dr. T. Call an oonveyed greetings to the. 
chemists of Australia from the Institute of Chemistry 
of Croat Britain and Ireland and from the Society, 
of Chemical .Industry. 
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University and Educational Intelligence 

Cambridge — The following appointments have 
been made E. Farmer, of Trinity College, reader in 
industrial psychology, E. G. Chalmers, of Clare 
College, assistant director of research in industrial 
psychology, P. Graff a, of King’s College, assistant 
director of research in economics, Dr. J. K. Roberts, 
of Trinity College, assistant director of research in 
colloid science, Di W A Wooster, of Potorhouse, 
leoturer m mineralogy and petrology, ETC. 
Spooner, of Clare College, lecturer in pathology, G. C. 
Grindloy, lecturer m experimental psychology, N 
Dean, of Trinity Hall, lecturer in estate management, 
C. Culpin, of St John’s College, demonstrator in 
agricultural engineering. Dr. J D. Cockcroft, of St 
John’s College, lecturer m physics, P I. Dee, of 
Sidney Sussex College, lecturer in physics, Miss A C. 
Davies, of Newnham College, lecturer in physios. 
Dr. M. L. E. Oliphant, of St John’s College, assistant 
director of research in physics, Dr. W B. Lewis, of 
Gonville and Cams College, demonstrator in physics. 

Prof E V Appleton, Wheatstone professor of 
physios, King’s College, London, has been appointed 
Scott Lecturer for the year 1930-37 

H McCombie, of King’s College, has been ap¬ 
proved for the degree of Sc D 

Dr C S Myers has been elected to an honorary 
fellowship at Gonville and Cams College 

Edinburgh. —The first Sharpey-Schafer Memorial 
Lecture, given on June 21 by Sir Charles Scott 
Sherrington, was a notable tribute paid to the late 
distinguished physiologist by his fellow-worker and 
friend. Sir Charles referred more particularly to Sir 
Edward Sharpey-Schafer’s work m endocrinology 
and m neurology, and dwelt on the great interest 
and importance of the observations made by Schafer 
in 1877 on the nerve-elements in the jelly-fish Aurelia, 
and m his later work on localisation m the cerebral 
cortex and on tho structure of the spinal cord 

Dr. C. G. Anderson has been appointed Lewis 
Cameron teaching fellow in the Department of 
Bacteriology. This is the first appointment under 
the scheme recently approved by the Court of 
Session for the administration of the Lewis Cameron 
Fund. 

Leeds. —Prof Stroud has given £1,000 towards 
tho Union building, and £100 for the Physics Museum. 

Prof, J H Priestley has been appointed Pro-Viee- 
Chancellor of the University for a period of two 
years from July 1. 

Mr B. H. Wilsdon, director of the British Wool 
Research Association, has been appointed director of 
research students at Torridon under the scheme of 
oo-operation between the University and the Asso¬ 
ciation. 

London. —Dr. H. L. Eason, superintendent and 
senior ophthalmic surgeon of Guy’s Hospital, has been 
elected Vice-Chancellor for the year 1936-36, and the 
Rev. H. B. Workman has been appointed Deputy 
Vice-Chancellor for the same period. 

The Right Hon. Lord Hanworth, the Master of 
the Rolls, has been appointed Creighton Lecturer for 
the year 1936-36. Tne lecture, entitled “The Pre¬ 
servation of our Archives, National and Local", will 
be delivered at the London School of Economics 
during the Michaelmas term. 


Oxford —Tho Johnson Memorial Prize for 1935 
has been awarded to Dr. T G Cowling, Brasenose 
College, at present leoturer in mathematics at the 
University College of Swansea The prize consists of 
a gold medal of the value of ten guineas, together 
with a sum of money. It is awarded once every four 
years for an essay on some astronomical or meteoro¬ 
logical subject. It is understood that Dr. Cowling’s 
essay was entitled “Convection in Stars” 

St. Andrews —At a meeting of the University 
Court held on Saturday, June 22, the followmg 
appointments to vacant chairs in University College, 
Dundee, were made —Mathematics Dr E. T. 

Copson, Royal Naval College, Greenwich , Physiology 
Dr. Robert C. Garry, Rowett Researoh Institute, 
Buoksbum, Aberdeen. 


Prof. J Graham Kerr, F R S , regius professor of 
zoology in the University of Glasgow, has been 
elected M P for the Scottish Universities. The 
by-election was caused by the appointment of Lord 
Tweedsmutr (formerly Mr. John Buchan) as Governor- 
General of Canada The voting was Prof. J 
Graham Kerr (Nat Govt), 20,607 , Mrs. N Mitchison 
(Lab ), 4,293 As remarked m a note referring to 
Prof Graham Kerr’s candidature in Nature of 
June 1, p 919, his election involves giving up the 
life tonure of lus professorial chair 


Science News a Century Ago 

Middlesex Hospital Medical School 

Sir Charles Bell (1774-1842), the surgeon, writing 
to his brother George Josoph Bell (1770-1843), the 
lawyer, on June 29, 1836, said . 

‘‘My dear Brother, 

“We have founded a school in tho garden of the 
Middlesex Hospital. The building will bo a complete 
little thing—theatre, museum, clinical class-room 
and dissecting room. But you must admire my spirit 
to commence such an undertaking at this day I 
remise to the extent of sixty lectures To the work 
have no objection, but there will be a great outlay 
also, although from the way in which it is taken by 
the governors, I believe subscriptions will cover all 
expenses. The building will oost £2,400 ” 

Writing again on July 22, he said ; “Would you 
believe that our school is already roofed ? It seems 
like magic. We pay for that, however But for 
dispatch we might have had it built for muoh less 

Locomotives ]on the Liverpool and ]Manch ester Railway 
Quoting from a paper read by Mr. David Stevenson 
to the Scottish Society of Arts, the Mechanics' Maga¬ 
zine of July 4, 1836, said : “The Liverpool and Man¬ 
chester Railway locomotive-carriages we of three 
kinds, and are called tram, luggage and bank engines. 
The train-engines average about 30 horses’ power ; 
they weigh shout 8 tons, and cost about £900 The 
luggage-engines are in general, 35 horses’ power, and 
weigh about 9 tons | they oost about £1,000 There 
are only two bank-engines, the Oohalh and Samson , 
which are used for assisting the trains up tho inclined 
planes at Whiston and Sutton, they are about 
50 horses’ power, weigh about 12 tons and cost 
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about £1,100. The Company has had altogether 32 


locomotive-carnages made. . . The Vulcan, a team 
engine, ran no less than 47,000 miles before it required 
to be repaired; and the Firefly ran 50,000 miles. 
The greatest speed which the engines have been able 
to obtain on a lovel is 60 miles per hour, without a 
load ” 

Death of Sir Edward Banks, 1770-1835 
On July 5, 1835, Sir Edward Banks died at Tilgato 
Lodge, Sussox, and a few days later was buried at 
Chipstead, Surrey, where both his tomb and monu¬ 
ment are to bo soon Bom near Kichraond, Yorkshire, 
on January 4, 1770, in a humble station of life. 
Banks raised himself to the highest position among 
civil engineering contractors, and “during 40 years 
was engaged on the ereotion of some of the moat 
useful, extensive and splendid works of his time". 
His earliest experience was gamed m canal con¬ 
struction m the north of England, partly under 
John Rennie and William Jessop. Probably through 
the latter he bcoamo connected with the Surrey Iron 
Railway from Wandsworth to Morstham. and was 
thus brought mto contact with the land-owning family 
of Jolliffo at Merstham In 1807 ho ontorod into 
partnership with the Rev William John Jolliffe 
(1774-1835), who abandoned the Church for engineer¬ 
ing, and tiie partners were soon engaged on a 
succession of important works, which included the 
Waterloo, Southwark, London and Staines Bridges 
over tho River Thamos They also camod out 
contracts m connexion with the ports of Howth 
and (loole, Deptford and Shoomess Dockyards, and 
with the improvement of the Rivers Nene, Witham 
and Ouse The bridge over the Serpentine, Hyde 
Park, was built bv them in 1824 On June 12, 1822, 
Banks was knighted for “the extraordinary exertions, 
industry, skill and perseverance he had displayed m 
the execution of the Waterloo and Southwark 
Bridges", this being the first instance of this honour 
being bestowed on a professional enguieer. 

Alphonse De Candolle's Treatise on Botany 

Among the natural history works of lasting interest 
published in 1835 was the “Introduction & l’etude 
de la Botanique ou Traite Elementaire do cette 
Science” of Alphonse De Candolle, professor at the 
Academy of Genova A review of this work appeared 
in the July issue of the Records of General Science. 
“This work,” said the review, “may therefore be 
considered the most complete treatise which has 
appeared on the subject, and it is written with great 
precision and clearness. It exhibits a great extent 
of botanical knowledge, and is accommodated to the 
present state of the science,'as the author states the 
opinions brought forward in the most recent European 
works of botany, and candidly adopts those which 
appear to him of most weight. . . . The most curious 
and novel part of the work is that which relates to 
botanical geography. The most imperfect part of 
the work is that which treats of the superior phe¬ 
nomena, which escape our physical explications, 
and which depend on unknown powers, which we 
are in the habit of designating by the obscure 
name of vital powers, because they are connected 
with the preservation and permanence of the species 
. . . Hie explanation of all these phenomena, and 
many others, will, however attract the attention 
of botanists, and sooner or later, we may expect 
them to be elucidated,’! 


Societies and Academies 

Dublin 

Royal Dublin Society, May 28. W. J. Looby and 
J. Doyle Fertilisation and pro -embryo formation in 
Sequoia. Fertilisation takes place in Irish material of 
Sequoia giganteam August of the first year,being rapidly 
followed by pro-embryo and early embryo develop¬ 
ment. The embryo is not oomplotod until the seoonc 
year, the winter being passed in the embryo-with 
suspensor stages. The pro-embryo only occupies th 
lower part of the arohegomum, with wall formation 
at the oight-nucloi stage, the oomplete pro-embryo 
showing a 2-6-0 or a 3-6-5 arrangement 
Sequoia eempertnrens, though forming a wall at tht* 
first division of the fusion nucleus as already recorded’ 
leaves unused protoplasm at the top of tho arche 
gomum, tho pro-embryo frequently occupying only 
one half of it. E J Shekhy Note on the effect ol 
storage on the colour and on the free fatty acid 
content of a commercial sample of veterinary ooil 
liver oil Slight hydrolytic and very considerable 
oxidative changes occurred in veterinary ood livei 
oil stored under different conditions Colour changes 
associated with increased free fatty acid content, 
and induced by contact with the material of the 
container, occurred. Report of the Irish Radium 
Committee for the year 1934. This include, 
reports submitted by modioal users of radon supplie 
by tho Committee, and records the treatment o. 
441 malignant and 149 non-mahgnant coses This 
is a considerable inorease over the total number (460 
rooorded in the 1933 report. A tendency towards th' 
use of smaller doses has, however, reduced the totr 1 
quantity of radon issued from 12,996 mC m 1933 1 
11,744 mO in 1934. ' 

Edinburg* , 

Royal Society, June 3. T Nicol . Studies ort tl 
female reproductive system 111 the gtpnoa pig 
intravitam staining ; fat production , influence c 
hormones Special cells showing maximum amoiml 
of trypan blue occur m the endometrium only 1 
large numbers at certain stages of thfe sexual cycle 
and are practically absent in sexually immaturl 
animals. This oondition, absent in ovaneotomis^ 
animals, was produced by eastern injections, but ( ,4f 
by administration of corpus luteum hormone at In¬ 
terior pituitary The fat deposit also appeared cyolu 
and was produced artificially in ovaneotomise 
animals by injection of corpus luteum extract, afto 
sensitisation with cestrin. In the pregnant arume 
around the embryo, cells, proved endometrial 1} 
development, absorb the dye and form embryotropb’ 
The results as a whole indicate that the function > 
cells absorbing the dye is hiBtiotrophic. G. Bonp 
The endodermis m light-grown and etiolated shoo 
of the Leguminosss : a contribution to the cam 
study of differentiation in the plant. Priestley 
observations on the promoting effect of etiolath 
upon differentiation of primary endodermis in t*> 
shoots of various members of the Leguminos® ha' 
been oonfirmed and extended in the present wor 
Light appears to be the particular environment! 
factor responsible for the noii-development of “1 
endodermis in these shoots under normal growt) 
conditions In other leguminous plants, the effec 
of etiolation was lew marked. The developmaa 
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under normal conditions of the basal endodormis in 
Ft eta Faba, eto., does not appear to be entirely due 
to the differentiation of the first intemodes m dark¬ 
ness occasioned by the soil or by the presence of the 
cotyledons. The initial development of these inter- 
nodes in the darkness of the ovary may also be 
responsible. R. A. Robb and T. R. Tannahill : 
Lunar atmospheric inequality at Glasgow. An analy¬ 
sis of the Glasgow Observatory hourly barograph 
records, 1868-1912, rearranged according to lunar 
ime, shows that there are significant diurnal and 
omi-diumal variations of pressure , for the 4,200 
lays considered, during which the daily range of 
pressure did not exceed 0 ■ 1 in of mercury, the 
variations can bo represented by 0 0040 sin (0 — 267°) 
'nlhbar, and 0*0156 sin (20 — 286°) millibar The 
lata were also subdivided in various ways as in 
> rof Chapman’s investigation of a similar nature 
V.11 subdivisions show characteristics similar to those 
*’or the total data as given above 

Paris 

Academy of Sciences, May 1.3 (C R , 200, 1641-1606). 
\lfred Lacroix * Stony meteorites fallen in Air 
(Niger Colony) The examination of meteorites found 
95 kilometres apart indicates that these had a common 
ongm Emile Mathias The diameter of the curve 
of densities Eug&ne Blanc The idea of distance. 
?aul Alexandroff . Discroto spacos Gkoro.es 
Iiraud • Certain operations of the elliptic type G 
ilxnoc • The determination of tho contraction 
uiterval of tho formula of the mean Bernard 
Kwal . Some remarks on tho electrodynamics of 
■lorn and Infeld Jean Villey • The classification 
If the energy losses accordmg to the rfile of tho 
lreversible operations. B Rosen and M si rant 

she emission spectrum of the molecule CSe. Jean 
s’immermans and Louis Deffet Experimental 
uwearches on the physical constants of heavy water. 
*he variation of the meltmg point as a function of 
i le pressure The fusion curve of heavy water is 
Tactically parallel to that of water, although its 
* lclination is slightly loss No evidence lias been 
bund of the existence of polymorphic forms Robert 
t r£hin and Boris Vodar Tho absorption spectrum 
.’f liquid hydrogen ohloride in the extreme ultra- 
liolet Henri TrichA • The quantitative spectrum 
nalysia of calcium and barium m light alloys and 
t solutions, and various influences on the omission 
If the lines. Adrien Karl . Zirconium pyrophos- 
hato Study of the properties of zirconium pyro- 
(hosphate from tho point of view of separating 
yrconium from iron said titanium M. Back±s : The 
institution of the aldols. Paul Goldtinqbr and 
B'lamhir Lasarkff . The reaction of the amines 
ruth heavy water. The results tend to prove the 
OMcyracy of the ordinary formula for the amines as 
ciiposhd to that suggested by J. Thomsen. Charles' 
otraisse and Maurice Loury : Research ofi the 
•sociable organic oxides. 1,1-Diphenylrubene, 
«*H„ . the thermal decomposition of its photoxide, 
el',H M 0,. This diphenylrubene is the first of the 
R otoxidesUf this group which is not dissociable ; on 
Voting, it forms a red ream without evolution of 
ygen. Marcel Romet : The synthesis of the 
t) mohne bases starting with oxymethylene deriva- 
tl-is of ketones. Jean Lombard : Conclusions of a 
ithologioal study of the crystallme schists of central 
’.hibangui-Chari. Arthur Stoll and Ernest 
duROKHABDT: Ergobaslne, a nerw alkaloid from ergot 


of rye, soluble in wator. This alkaloid has the formula 
CuHnOjN, and on account of its solubility m water 
and slight solubility in ohloroform can bo easily 
purified RenA Martial : The cophalo-luematio 
parallelism and its consequences from tho point of 
view of race Alphonse LabbA . A new funotion 
of the coupling organ of the Sihcoderms. Robert 
Weill : The division of enucleated and highly 
differentiated cellular elements : tho multiplication, 
by fission, of the colioblasts of Isimpetia pancertna 
Jules Amah The regeneration of the nails Camille 
Charaux and Jacques RabatA Persicoside A 
glycoside isolated from the bark of the peaoh tree, 
tho (1-glyoosido of hesperetol, C„H M O u Auguste 
and RknA Sartory, Jacques Meyer and FrAdAric 
Arnold Prelunuiary study in defined synthetic 
media of tho cultural factors necessary for deter¬ 
mining the fertility of the soil by moans of Stengmato- 
cijalia nigra Constantin Levaditi and Aron 
Vaisman. Tho curative and preventive action of 
4' milphamido-2,4 diaminoazobonzono in experimental 
streptococcic infection. 

Amsterdam 

Royal Academy (Froc , 38, No 6 , April 27, 1935). 
H R Kruyt . Action of electrolytos on hydrophobic 
colloids To explain the action of electrolytes on a 
sol it is necessary to distinguish between those ions 
whioh are potential-determuiative and those which 
are not J. Le Heux and A dk Kleyn Reaction 
of the eye muscles to two sunultaneously applied 
stimuli, together with a contribution to the question 
of the labyrinthine genesis of miner’s nystagmus 
A Pannekoek and 8 Verwey The Stark effect 
of hydrogen in early type stellar spectra The profiles 
of tho hydrogen lines depend largely on tho surface 
gravity and allow of a certain identification of white 
dwarf stars W H Keesom and Miss A P. Keesom 
New measurements on the specific boat of liquid 
helnim New measurements at 19 and 25 atmospheres 
pressure. W H. Keesom and C IV. Clark • The 
atomio heat of nickel between 1 1 and 19-0° K There 
is a largo heat oapaoity above that calculated from 
Debye’s law which is given by C =- 0 001744 T. 
L S Ornstein Mean values of the electric force 
in a random distribution of charges A A Nyland 
Moan light-ourves of long-period variables (28) X 
Aung®. The light of this star varies with a period 
of 163 days and an amplitude of 4*21 magnitudes 
F M Jaeger, R Fonteyne and E Rosenbohm : 
The exact measurement of the specific heats of solid 
substances at higher temperatures (18) On the use 
of Dewar vaoiium vessels for the control of the 
cooling rate T. J Popfema and F M Jaeger 
The exact measurement of tho specific heats of solid 
substances at higher temperatures (19) Tho specific 
hsats of zinc, magnesium and their binary alloy 
JlMgZn,. The molecular heat of MgZn, is less than that 
calculated by assuming the atomic heats of the 
constituents are additive W Hurbwicz : Contribu¬ 
tions to the topology of deformations (2) Homotopy 
and homology groups. Cr-8. Meyer • Some further 
integral representations of the Whittaker function. 
P. E. Verkadb, J. van deb Lee and K. Holwebda : 
Researches on fat metabolism (6) Experiments with 
a - lauro - py-diundeoy 1 m. In the alimentary tract the 
two fatty acids are liberated at the same rate from 
a-lauro-^y-diundecyhn and from the corresponding 
mixture of tnlaurin and tnundeoyhn. W. J. Roberts : 
A new procedure for the detection of gold in animal 
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tissues physical development Detection, of gold 
m animal tissues by physical development in a solu 
tion of gum arabic sdvor nitrate hydroquinone and 
citno acid Miss M A Kennard Clinical and histo 
logical observations on a case ol primary cortual 
degeneration of the cerebellum A caso of progrcssiv e 
ataxia showed complete dogeru ration of th Purkinje 
colls of the cerebellum A dp Buck, and N H 
Swkllknurebel further studies on and discussion 
of the results of cross matmg the races (varieties) of 
Anopheles maculipenms Crossing cxpinments with 
Anopheles from Sweden and Holland showt d that the 
varieties were identical in th« two countries H J 
MacGillavry Remarks on Rudists 


Sydnfy 

Royal Society of New South Wales, May 1 R J 
Noble Some aspects of problems associated with 
the preservation of health in plants (presidential 
address) Refermce was mode to early r cords of the 
occurrence ot plant diseasos m New South Wales and 
to the urgent n< < 1 for more g< neral adoption of 
established measure s of control in order that th< n 
might be greater stability in agricultural production 
The conditions of health and disease are not always 
readily differentiated Submirged infoctions delayed 
development of symptoms and virus masking aro 
phenomena of ac ademic interest and practical 
importation Variability and plasticity of host and 
pathogen and the significance of factors in th< 
environmental complex were discussed Synergic 
and antibiotic phenomena are being more widely 
recognise d in lot al problems t liraatological factors 
wore reviewed in relation to plant quarantine and 
spray forecasting services Virus diseases were 
discussed in relation to plant responses and the 
question w as raised as 11 whether any groups of 
symptoms are comparable physiologically with thoso 
resulting from other causes 


Forthcoming Events 

[Meetings marled with an asterisk are open to the public 
Sunday, June 30 

British Museum (Natural History) at 3 and 4 30 — 
Miss M R J Fdwards Protective Colouring and 
Mimicry * » 

Muhfums Association- July 1-4 Forty sixth Annual 
Conference to be hold in Brussels 
Socibtv or Chemical Industry July 16 1 lfty fourth 

annual meeting to be held m Glasgow 

July 2 at 10 45 —Ldwin Thompson National 
Water Supplies 

At 3 —Commander J L Bedalo Some Problems 
in Chemical Engineering which arise in H M Navy 
July 3 at 0 30 Sir Harold Hartloy and Dr A J M 
Smith How pood is Transported by Rad and Soa’ 
July 4 at 10—Dr F l 1 Armstrong Ihe Past 
tlio Present and tho Future (also presentation of the 
Medal of tho Society to Dr Armstrong) 
l niverhit y of Bristoi July 2 5 Conference on Som 
Asj ects of the Metallic Stato to be held in the H P 
Wills Physical Lai oratory 


Official Publications Received 

Great Britain and Ireland 
The British Science (lull I Engineers Study Group 
tint Interim Report on Schemes and Iron;sals for 
Sncinl Heliums Pp 44 if ihe Annual Report of 
4 1935 present 


Wednesday 12th June 


_st the K yal Society of Al. _ . _ 

1915 Pp 25 If (Loidon British Science Guild) 

Home Office Report* of tho Poisons Boar i In regard to tiie Poisons 
1 ist and Draft Potw ns Rules 1 ropared In aooordannu with the Pharmacy 
an 1^ Polsons^Act ^1933 (Cm d 4912) Pp Iv+82 (London HM 

ibnnth Vol 58 Part 2. 


rransactioi s of til 


loyal Society q&fidtnburgn voi as rare z, 
of the AdhesiveApparstiw In the Tadpoles or 
r with Special Reference 11 the Adapt! 


liana afshana Uflnthcr __ _ _ . _ 

Modifications By Jnanudm ljvl Bhalurl l>p 339 349-il pi 
■’—Williams 


(Edinburgh Robert t 
Norgate Ltd) 1« ed 


Grant and Son Lt I 


Rome 

Royal National Academy of the Ltncei, March 17 T 
Boaaio Integration of Holmholt7 * hydrodjmamic 
equations A direct integration of these equations to 
obtain Cauchy s integrals is gtvon h Tricomi The 
mversion of I aplaoo s transformation B ManiA 
Conditioned problems of tho calculus of variations 
B. L Gomes 1 he deduction of I orentz s formulae 
D Graffi Tho effect of a variation in moss on a 
planetary orbit R L Gomes Considerations on 
th? fundamental equation of Louis de Broglio’s 
"Now Conoeption of Light" L Sobrero functions 
analogous to potential m mathematical physics G R 
Levi and D Ghikon Action of arsenic acid and 
arsenates on hydrogen peroxide In small proportions 
arson 10 acid Iras a stabilising action on hydr jaa 
peroxide but at higher concentrations tte lomVsO^i 
exhibits a speoific decomposing effoet L Musajo 
Investigations on xanthuremo acid (2) The results 
of experiments m which various animals were fed 
*vnth flbnn show that, with the albmo rat or rabbit, 
xanthurenic acid, qumuremc acid and quinurenm are 
eliminated in the urine and with the dog qumuremc 
acid and qumurenin without xanthuremo acid L 
Musa/o and F M Chiancone Investigations on 
xanthuremo acid (3) genesis of the acid In 
the rat, xanthuremo acid is formed from trypto 
phone, probably with intermediate formation of 
qumurenin 


for the Year 1934 


Other countries 

rotectorate Geological Survey Department Colonial 
Water Supily Investigation Progress Report (No 4) 
164 3 plates (Zombs Government Printer) 


Good Hope Royal Observatory) , 

Memoirs f tho Aslatio Society of Bengal Vol 9 No 7 Geo 
graphic and O canographlo Research in Indian Waters Put 7 The 
Topography and Bottom Deposit* of tho Lacosdlve Sea By Lieut 
Col R B Seymour 8ewell Pp ii +425-400 +plates 9-10 (Calcutta 
Asiatic Society »f Bengal) 2 13 rupees 
Meddilelier fra Kommlsslonen f r Danmarhs Fiskeri og Havunder 
segeist r Scrie Fiskeri Bind 10 Nr 1 Cod Marking Experiments in 
tiie Waters of Greenland By Paul M Hansen Ad S Jensen and 
Pp 119 (Kobenhavn 0 A Relttels Forlaf) 
, (F) ^ Administration 

^oinM 

__ the De¬ 
le Relatione Technic* By 


A Vedel 
3 00 kr 

Ceylon Fart 4 Education Science and A 

Report or the Director of the Colimbo M- 

Malpas Pp —* -— 


Pp F20 (Colombo 


Jrjjam A Hamor $p 24 (Pittsburg Pa Mellon Institute of 
CMis trial Research ) 

Summary Proceedings of the Twenty ninth Meeting of the Indis 
Central Cotton Committee Bombay held on the 28th and (tv 
August 1934 Pp 129 (Bombay Indian Central Cotton Committee 
The Indian Forest Records Vol 20, Part 18 A Stand Table ft) 

~ h Forest and Coppioe. Pp 18 


Catalogues 

Botany Gardens and Gardening Agriculture and Herbal* (Cats 
logne No 588 ) Pp 38 (London Francis Edwards, Ltd ) 

B D H Chiorotex Outfit fbr Determination of Free Chlorine 
Drinking Water and Swimming Pool* Pp 12 (London The Britt 
Drug Home* Ltd ) 

Cambridge Thermo Electric Pyrometers for Temperature* up 
1400* a Pp 8, (London Cambridge Instrument Co, Ltd} 
Temperature fcumldity and Premie Controller* (list No R/ 
Pp 84 (London Negrettl and Zambia) 









